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myF 1. cNyhftpay; 
cNyhfq;fs; fpilf;fg;ngWjy; : 

 J}a cNyhfq;fs;; gsgsg;Gj; jd;ik nfhz;lit, vspjpy; jflhf khw;w ,aYk; jd;ik nfhz;lit 
 jhkpuk;, rpy;tu;, jq;fk; kw;Wk; gpshl;bdk; - Fiwthd tpidj;jpwd; nfhz;lit – jdpj;j epiyapy; fpilf;Fk; 

cNyhfq;fs;. 
 fhu cNyhfq;fs; Nghd;w mjpf tpidj;jpwd; nfhz;l cNyhfq;fs; Nru;kepiyapy; fpilf;fpd;wd. 

fdpkk; kw;Wk; jhJ : 
 fdpkk; : ,aw;ifapy; fhzg;gLk; xU nghUshdJ xU cNyhfj;ij mjd; jdpj;j epiyapNyNah my;yJ mjd; 

Mf;i]L, ry;igL Nghd;w Nru;k epiyapNyNah nfhz;bUg;gpd; mJ fdpkk; vdg;gLk;. 
 jhJf;fs; : mjpf rjtPjj;jpy; cNyhfj;jpidg; ngw;Ws;s fdpkq;fspypUe;J vspjhfTk; nghUshjhu uPjpahf 

,yhgfukhdjhfTk; cNyhfq;fis gpupj;njLf;f ,aYkhapd;  mj;jifa fdpkq;fs; jhJf;fshFk;. 
 midj;J jhJf;fSk; fdpkq;fshFk; Mdhy; midj;J fdpkq;fSk; jhJf;fs; my;y. 
 v.fh : ghf;i]l; kw;Wk; irdhf;fsp ,uz;LNk mYkpdpaj;ij nfhz;Ls;sd. vdpDk; mYkpdpaj;ij tzpf uPjpahf 

ghf;i]l;bypUe;J gpupj;njLf;f ,aYk;. Mdhy; irdhf;fspapypUe;J ,yhgfukhf gpupj;njLf;f ,ayhJ. vdNt 
ghf;i]L xU jhJ. Mdhy; irdhf;fsp xU fdpkk;. 
xU Njitg;gLk; cNyhfj;ij mjd; jhJtpypUe;J gpupj;njLj;jyhdJ gpd;tUk; cNyhftpay; nray;Kiwfis 
cs;slf;fpaJ. 
1.jhJf;fis mlu;gpj;jy;  2. gz;glh cNyhfj;ij gpupj;njLj;jy;  3. gz;glh cNyhfj;ij J}a;ikahf;fy;. 
jhJf;fis mlu;gpj;jy; : jhJf;fSld; cNyhfj;jd;ikaw;w ghiwg; nghUl;fs; kw;Wk; kz; khRf;fs; Nghd;wit 
fye;Js;sd. ,j;jifa khRf;fs; midj;Jk; Nru;e;J fdpkf;fopT vd;wiof;fg;gLfpwJ. ,j;jifa khRf;fis ePf;Fk; 
nray;Kiw mlu;gpj;jy; vdg;gLk;. 

 Gtp <u;g;G Kiw my;yJ XLk; ePupy; fOTjy; : 
 ed;F J}s; nra;ag;gl;l jhJthdJ kpf tpiuthf Xbf;nfhz;bUf;Fk; ePupy; Nruf;fg;gLfpwJ. ,r;nray;Kiwapy; 

,Nyrhd fdpk fopTfs; XLk; ePupy; mbj;Jr; nry;yg;gLfpd;wd. 
 ,k;Kiwapy; mjpf GtpaPu;g;Gj; jd;ikAila jhJthdJ Fiwthd GtpaPu;g;Gj; jd;ikAila fdpkf; fopTfspypUe;J 

ePf;fg;gLfpd;wd. 
 ,k;KiwahdJ jq;fk;, N`kill;, nts;sPaf;fy; Nghd;w Mf;i]L jhJf;fis mlu;gpf;f gad;gLfpwJ. 
 Eiu kpjg;G Kiw : 
 ,k;Kiwapy; ed;F J}s; nra;ag;gl;l jhJ ePupy; %o;f nra;ag;gLfpwJ. ,jDld; igd; vz;nza;, A+f;fypg;l]; 

vz;nza; Nghd;w Eiw cUthf;Fk; fhuzpfs; fyf;fg;gLfpd;wd. 
 Nrfupg;ghdhf nray;gLk; Nrhbak; <j;ijy; rhe;Njl; rpwpjsT Nru;f;fg;gl;L fhw;W nrYj;jg;gl;L fyf;fg;gLfpwJ.  
 Nrfupf;Fk; %yf;$Wfs; jhJ Jfs;fSld; ,ize;J mitfis ePu; tpyf;Fk; jd;ikAiljhf;FfpwJ. ,jd; 

tpisthf jhJ Jfs;fs; vz;nzapy; ed;F eide;J EiwAld; Nru;e;J Gwgug;ig milfpd;wd. 
 ,e;j EiwahdJ topj;njLf;fg;gl;L gpd; cyu;j;jg;gl;L nrwpthd jhJ ngwg;gLfpwJ. ePupy; eidAk; fdpkf;fopTj; 

Jfs;fs; mbg;gFjpapy; jq;fp tpLfpd;wd. 
 fyPdh, [pq;f; gpsd;l; Nghd;w ry;igL jhJf;fis mlu;gpf;f ,k;Kiw gad;gLj;jg;gLfpwJ. 
 gpupj;njLf;f tpUk;Gk; xU cNyhfj;jpd; ry;igL jhJthdJ kw;w gpw cNyhf ry;igLfis khRf;fshf 

nfhz;bUg;gpd; Nrhbak; raidL, Nrhbak; fhu;NghNdl; Nghd;w Fiwf;Fk; fhuzpfs; gad;gLj;jg;gLfpd;wd. 
 Ntjpf; fOTjy; : 
 jFe;j fiug;ghdpy; xU jhJtpd; fiuAk; jd;ik kw;Wk; ePu;fiurypy; mjd; Ntjptpidg; GupAk; jd;ik Mfpatw;wpd; 

mbg;gilapy; ,k;Kiw mike;Js;sJ. 
 ,k;Kiwapy; ed;F J}s; nra;ag;gl;l jhJthdJ jFe;j fiug;ghdpy; fiuf;fg;gLfpwJ. 
 jhJtpy; fhzg;gLk; cNyhfkhdJ mjd; fiuAk; cg;ghf my;yJ mizTr; Nru;kkhf khw;wg;gLfpwJ. mNjNeuj;jpy; 

fdpkf;fopTfs; fiuahky; fiurypy; mg;gbNa jq;Ffpd;wd. 
raidL Ntjpf;fOTjy; :  

 jq;fj;jpd; ed;F J}s; nra;ag;gl;l jhJthdJ ePu;j;j Nrhbak; iraidL fiurYld; Nru;j;J fhw;wpid nrYj;jp 
fOtg;gLfpwJ. jq;fkhdJ fiuaf;$ba raidLmizthf khWfpwJ.   
               4Au(s)  +  8CN-

(aq)  + O2 (g)  + 2H2O     →    4         -(aq)  +  4OH-(aq) 

 miztpid xLf;Ftjd; %yk; Njitg;gLk; cNyhfj;jpidg; ngWjy; : Mf;]p[d; ePf;fg;gl;l fOtpa fiuriy 
Jj;jehfj;Jld; tpidg;gLj;jp jq;fk; ngwg;gLfpwJ. ,k;Kiwapy; jq;fk; mjd; jdpk epiyf;F xLf;fg;gLfpwJ. 
,r;nray;Kiw jdpk epiyf;F xLf;fp tPo;gbthf;fy; vd miof;fg;gLfpwJ.           
                  Zn(s)   +  2         -(aq)       →             2-(aq)   +  2Au(s) 
mk;Nkhdpah Ntjpf; fOTjy; : epf;fy;, fhg;gu; kw;Wk; Nfhghy;l; Mfpa jdpkq;fisf; nfhz;Ls;s jhJit ed;Fj; 
J}shf;fp mjid ePu;k mk;NkhdpahTld; jFe;j mOj;jj;jpy; tpidg;gLj;Jk;NghJ mk;NkhdpahthdJ Nkw;fz;l 
cNyhfq;fis kl;Lk; mitfspd; fiuAk; mizTr; Nru;kq;fshd [ Ni(NH3)6]2+ ,   [ Cu(NH3)4]2+   kw;;Wk;   [ Co(NH3)5  H2O]3+  
Mfpadthf khw;WfpwJ. ,jdhy; jhJtpypUe;J ,e;j cNyhfq;fs; fOtp ePf;fg;gLfpd;wd. 

fhu Ntjpf; fOTjy; : ,k;Kiwapy; jhJtpid ePu;k fhuq;fSld; tpidg;gLj;Jk;NghJ fiuAk; mizT Nru;kk; 
cUthfpwJ. 

 v.fh : ghf;i]l; NaOH  my;yJ NaCO3  fiurYld; Nru;j;J 35 atm mOj;jj;jpy; 470–520K ntg;gepiyapy; 
ntg;gg;gLj;Jk;NghJ fiuAk; jd;ikAila Nrhbak; nkl;lh mYkpNdl; cUthfpwJ.    Al2O3(S)    +   2NaOH(aq)   +   

3H2O(l)   →     2Na[ Al(OH)4](aq)
 

 #lhd fiury; tbfl;lg;gl;L Fspu;tpf;fg;gl;L ePu;f;fr; nra;ag;gLfpwJ. ,f;fiury; topNa CO2 thA nrYj;jg;gl;L 
eLepiyahf;fg;gLtjd; %yk; ePNuw;wkile;J Al2O3 tPo;gbT cUthfpwJ.                     2Na[ Al(OH)4](aq)     +    CO2(g)      →     
Al2O3.xH2O(s)   +   2NaHCO3 (aq)

 

 tPo;gbthdJ tbfl;lg;gl;L Rkhu; 1670K ntg;gepiyapy; ntg;gg;gLj;Jk;NghJ J}a mYkpdh ngwg;gLfpwJ. 
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mkpy Ntjpf; fOTjy; :  
ZnS, PbS  Nghd;w ry;igL jhJf;fis #lhd ePu;k fe;jf mkpyj;Jld; tpidg;gLj;Jk; NghJ ZnS, PbS  Nghd;w ry;igL 
jhJf;fs; fOtp ntspNaw;wg;gLfpd;wd. 
                  2ZnS(s)   +2H2SO4 (aq)   +O2 (g)   →      2ZnSO4 (aq)    +2S (S)   +  H2O  
,r;nray;Kiwapy; fiuahj ry;igL jhJthdJ fiuAk; ry;Ngl;lhfTk; cNyhf ry;guhfTk; khw;wkilfpwJ. 
fhe;jg; gpupg;G Kiw :  

 ngu;Nuh fhe;jj; jd;ikAila jhJf;fis mlu;gpf;f ,k;Kiw gad;gLfpwJ. ,k;KiwahdJ jhJ kw;Wk; khRf;fspd; 
fhe;jg; gz;Gfspy; fhzg;gLk; NtWghl;bid mbg;gilahf nfhz;lJ. 

 v.fh : fhe;j jd;ikAila cy;g;uikl; khRtpypUe;J nts;sPaf;fy; jhJit gpupj;njLf;fyhk;. ,ijg; NghyNt 
FNuhikl;, iguYirl; Nghd;w fhe;jg; gz;Gila jhJf;fis fhe;jg; gz;gw;w kz;tif khRf;fspypUe;J 
gpupj;njLf;fyhk;. 

 ed;F J}s; nra;ag;gl;l jhJthdJ kpd;fhe;j gpupg;ghd; kPJ tpOkhW nra;ag;gLfpwJ. kpd;fhe;j gpupg;G mikg;gpy; ,U 
Roy; rf;fuq;fspd; topNa xU gl;il ,aq;FfpwJ. 

 rf;fuq;fspy; xd;W fhe;jj; jd;ik cilaJ. jhJthdJ efUk; gl;il topNa fhe;jj; jd;ik cila Roy; 
rf;fuj;ij milAk; NghJ jhJtpy; cs;s fhe;jj; jd;ik cila gFjpg; nghUl;fs; <u;f;fg;gl;L rf;fuj;jpw;F mUfpy; 
Ftpayhf tpOfpd;wd. fhe;jj; jd;ikaw;w gpw gFjpfs; Roy; rf;fuj;jpw;F mg;ghy; tpOfpwJ.   
gz;glh cNyhfj;ij gpupj;njLj;jy;  :  
mlu;gpf;fg;gl;l jhJtpypUe;J gz;glh cNyhfj;ij gpupj;njLj;jypy; gpd;tUk; ,U gbepiyfs; cs;sd.      
1.jhJit NjitgLk; cNyhfj;jpd; Mf;i]lhf khw;Wjy; 2.cNyhf Mf;i]il  jdpkcNyhfkhf xLf;Fjy;. 
jhJf;fis Mf;i]Lfshf khw;Wjy; : 
fhw;Ws;sr; #oypy; tWj;jy; : ,k;Kiwapy; mlu;gpf;fg;gl;l jhJthdJ jFe;j ciyapy; vLj;Jf;nfhs;sg;gl;L 
cNyhfj;jpd; cUFepiyia tpl Fiwthd ntg;gepiyapy; mjpf msT Mf;]p[d; nrYj;jg;gl;L Mf;]p[Ndw;wk; 
milar; nra;ag;gLfpwJ.    

      2PbS   +   3O2         

 
       2PbO   +    2SO2 ↑                ║       2ZnS   +   3O2         

 
       2ZnO   +    2SO2 ↑    

tWj;jypdhy; Mu;rdpf;, ry;gu;, gh];gu]; Nghd;wit mitfspd; vspjpy; MtpahFk; Mf;i]Lfshf khw;wg;gl;L 
ntspNaw;wg;gLfpd;wd.      
     4As    +   3O2        →        2As2O3  ↑       ║     S8        +   3O2         →          8SO2   ↑      ║         P4        +   5O2         →          P4O10   ↑ 
 
fhw;wpy;yhr; #oypy; tWj;jy; :  

 ,k;Kiwapy; fhw;wpy;yhr; #oypy; mlu;gpf;fg;gl;l jhJthdJ td;ikahf ntg;gg;gLj;jg;gLfpwJ. ,e;epfo;tpd;NghJ ePu; 
%yf;$Wfs; kw;Wk; fupkr; Nrukq;fs; Nghd;wit ntspNaw;wg;gLfpd;wd.  

 fhu;gNdl; jhJf;fis fhw;wpy;yhr; #oypy; tWf;Fk;NghJ fhu;gd; il Mf;i]L ntspNaWfpwJ.               

       PbCO3        
 
         PbO   +  CO2 ↑  ║    CaCO3       

 
         CaO    +    CO2 ↑   ║   ZnCO3           

 
           ZnO    +    CO2 ↑   

 gbf ePiu nfhz;Ls;s jhJf;fspypUe;J ePuhdJ ePuhtpahf ntspNaw;wg;gLfpwJ.                

     Fe2O3.3H2O        
 
          Fe2O3(s)      +     3H2O(g)  ↑      ║      Al2O3.2H2O        

 
          Al2O3 (s)      +     2H2O(g)  ↑      

cNyhf Mf;i]Lfis xLf;Fjy; :  
 fhu;gd;, fhu;gd; Nkhdhf;i]L, i`l;u[d;, mYkpdpak; kw;Wk; ,ju tpidj;jpwd; kpf;f cNyhfq;fshd Nrhbak; 

Nghd;w xLf;Fk; fhuzpfisf; nfhz;L cNyhf Mf;i]Lfis cNyhfkhf xLf;fyhk;. 
 Nrhbak;, nghl;lhrpak;, mYkpdpak; Nghd;w tpidj;jpwd; kpf;f cNyhfq;fSf;F fhu;gid xLf;f fhuzpahf 

gad;gLj;j mayhJ. 
 ,ijg;NghyNt ZnO, Al2O3    Nghd;w Mf;i]Lfis xLf;f CO  it  gad;gLj;j ,ayhJ. 

cUf;Fjy; :   
 ,k;Kiwapy; fdpkf; fopTld; Nru;e;J vspjpy; cUFk; frbid cUthf;ff;$ba Ntjpr;Nru;kkhd ,sf;fp kw;Wk; 

fhu;gd;, fhu;gd; Nkhdhf;i]L my;yJ mYkpdpak; Nghd;w jFe;j xLf;Fk; fhuzpfs; mlu;gpf;fg;gl;l jhJTld; Nru;j;J 
cUf;fg;gLfpwJ. 

 cNyhfj;jpd; cUFepiyia tpl mjpf ntg;gepiyapy; Nkw;fz;Ls;s fyitahdJ xU cUf;F ciyapy; 
cUf;fg;gLfpwJ. v.fh : ,Uk;G Mf;i]lhdJ fhu;gd; Nkhdhf;i]lhy; xLf;fg;gLfpwJ. 

                        Fe2O3(s)    +   3CO(g)   →          2Fe(s)    +   3CO2(g) ↑ 

 Nkw;fz;Ls;s gpupj;njLj;jypy; xU fhuj;jd;ikAila ,sf;fpahd Rz;zhk;Gf;fy; gad;gLj;jg;gLfpwJ. ,j;jhJtpy; 
fhzg;gLk; rpypf;fh fdpk fopthdJ mkpyj; jd;ikia ngw;wpUg;gjhy; Rz;zhk;Gf;fy; mjDld; ,ize;J fhy;rpak; 
rpypf;Nfl; vDk; frbidj; jUfpwJ.  CaO(s)  +  SiO2(s)  →  CaSiO3(s). 

 nfhg;Gsf; fhg;gu; : fhg;gu; khl;bapy; fhzg;gLk; FeS Kjypy;  FeO  Mf Mf;]p[Ndw;wkilfpwJ. rpypf;fhit 
gad;gLj;jp fdpkf; fopthf ,J ePf;fg;gLfpwJ. vQ;rpAs;s fhg;gu; ry;iglhdJ NkYk; Mf;]p[Ndw;wj;jpw;F 
cl;gLj;jg;gl;L mjd; Mf;i]lhf khw;wg;gLfpwJ. gpd;du; ,J cNyhf fhg;guhf khw;wg;gl;L jpz;kkhf;fg;gLfpwJ. 
,jpypUe;J SO2 thA ntspNaWtjhy; mjd; Njhw;w mikg;gpy; nfhg;Gsq;fs; Nghy; fhzg;gLfpwJ. ,e;j fhg;guhdJ 
nfhg;Gsf; fhg;gu; vd miof;fg;gLfpwJ.  
fhu;gidf; nfhz;L xLf;Fjy; : xLf;f ntg;gepiyapy; fhu;gDld; Nru;e;J cNyhf fhu;igLfis cUthf;fhj 
cNyhfq;fspd; Mf;i]L jhJthdJ fupAld; ed;F fyf;fg;gl;L CJ ciyapy; td;ikahf ntg;gg;gLj;jg;gLfpwJ. 
          ZnO(s)    +    C(s)        →        Zn(s)    +    CO(g) ↑    ║    Mn3O4(s)    +    4C(s)        →     3Mn(s)    +  4CO(g) ↑    
i`l;u[idf; nfhz;L xLf;Fjy; :  Fe, Pb, Cu Nghd;w i`l;u[idf; fhl;bYk;  Fiwthd vyf;l;Nuh Neu;kpd; jd;ik 
cila cNyhf Mf;i]LfSf;F ,k;Kiw gad;gLj;jg;gLfpwJ. 
            Fe2O3(s)    +   4H2(g)   →          3Fe(s)    +   4H2O(l) ↑             ║         Ag2O(s)    +    H2(g)   →          2Ag(s)    +   H2O(l) ↑      
ePu;thAit(fhu;gd; Nkhdhf;i]L kw;Wk; i`l;u[d; fyit) nfhz;L epf;fy; Mf;i]L xLf;fg;gLfpwJ.  
             2NiO(g)    +      CO(g)        +       H2(g)    →          2Ni(s)          +          3CO2(g)        +          H2O(l)  
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cNyhfj;ij gad;gLj;jp xLf;Fjy;(mYkpNdh ntg;g xLf;f Kiw) : Cr2O3  Nghd;w cNyhf Mf;i]Lfis 
mYkpdpaj; J}Sld; fyf;fg;gl;L Rl;l fspkz;zhy; Md Glf;fydpy; vLj;Jf;nfhs;sg;gl;L vupA+l;Lf; fyitahf 
nkf;dPrpak; kw;Wk; Ngupak; nguhf;i]L fyit nfhz;L vupA+l;lg;gLfpwJ.   
                                                                      BaO2   +  Mg       →          BaO   +  MgO        

Nkw;fhz; tpidapd;NghJ  ntspaplg;gLk; 24000C ntg;gepiy  kw;Wk; 852KJ mol-1 vd;jhy;gp Mw;wypd; tpisthf 
mYkpdpaj;J}shy; Cr2O3   xLf;fkiljy; epfo;fpwJ.   

                               Cr2O3      +   2Al     
 
        2Cr     +    Al2O3 . 

RaxLf;fk; :  rpy jhJf;fis rhjhuzkhf tWf;Fk;NghJ mitfs; gz;glh cNyhfj;ijj; jUfpd;wd. ,j;jifa 
tpidfspy; jdpNa xLf;Fk; fhuzpfs; Njitapy;iy. v.fh : rpd;dghu; jhJit tWf;Fk;NghJ nku;f;Fup fpilf;fpwJ. 
                               HgS(s)     +   O2(g)     →          Hg(l)     +  SO2(g) ↑      
cNyhftpaypy; ntg;g ,af;ftpay; jj;Jtq;fs; :  

 ntg;g ,af;ftpay; nfhs;iffspd; mbg;gilapy;  jFe;j xLf;Fk; fhuzpfis njupT nra;ayhk;.  
 xU jd;dpr;irahd tpidf;F fl;byh Mw;wypy; Vw;gLk; khw;wk; fz;bg;ghf vjpu;Fwp kjpg;ig ngw;wUf;f Ntz;Lk;.    
 fpg;]; fl;byh Mw;wypy; Vw;gLk; khw;wk;  ΔG   =   ΔH    -   TΔS    
 xU rkepiyr; nray;Kiwf;F     ΔG0   =   -RT ln Kp 
 ntg;gepiyia x mr;rpYk; cNyhf Mf;i]Lfs; cUthFk; tpidf;F jpl;l fl;byh Mw;wy; kjpg;gpid y mr;rpYk; 

vLj;Jf;nfhz;L n`uhy;l; vypq;fk; xU tiuglj;ij cUthf;fpdhu;. 
 cUthFk; tiuglk; ΔS   kjpg;ig rha;thfTk; ΔH   kjpg;ig y ntl;Lj;Jz;lhfTk; cila Neu;NfhlhFk;. 
 vypq;fk; tiuglk; : gy;NtW cNyhf Mf;i]Lfs; tpidfSf;F ntg;gepiyapidg; nghUj;J mt;tpidfspd; jpl;l 

fl;byh Mw;wy; kjpg;gpy; Vw;gLk; khWghLfis tiuglkhff; Fwpg;gpLtJ vypq;fk; tiuglk; vdg;gLk;. 

       
vypq;fk; tiuglj;jpypUe;J czug;gLgit : 

1. ngUk;ghyhd cNyhf Mf;i]L cUthFk; tpidfSf;F rha;T Neu;f;Fwp kjpg;GilaJ. 
2. fhu;gd; Nkhdhf;i]L cUthjYf;fhd tiuglk; vjpu;Fwp rha;Tld; $ba Neu;NfhlhFk;. 
3. ntg;gepiy mjpfupf;Fk;NghJ cNyhf Mf;i]Lfs; cUthFk; tpidf;fhd ΔG  kjpg;G Fiwthd vjpu;Fwp kjpg;gpidg; 

ngWfpwJ. NkYk; xU Fwpg;gpl;l ntg;gepiyapy; G+Q;a kjpg;gpid milfpwJ. 
4. MgO, HgO Nghd;w rpy cNyhf Mf;i]LfSf;F xU Fwpg;gpl;l ntg;gepiyapy; rha;tpy; jpBnud khw;wk; Vw;gLfpwJ. 

,k;khw;wj;jpw;F epiyik khw;wNk fhuzkhf mikfpwJ. 
vypq;fk; tiuglj;jpd; gad;ghL : 

1. xLf;f tpidfSf;F tpidepfo; ntg;gepiy vy;iyfis jPu;khdpg;gjw;Fk;, jFe;j xLf;Fk; fhuzpfis njupT 
nra;tjw;Fk; gad;gLfpwJ. 

2. vypq;fk; tiuglj;jpypUe;J xU nfhLf;fg;gl;l ntg;gepiyapy; ntt;NtW cNyhf Mf;i]Lfspd; xg;gPl;L epiyg;Gj; 
jd;ikapid mwpe;Jf; nfhs;s ,aYk;. 

3. xU cNyhfj;jpd; Mf;i]il kw;nwhU cNyhfj;jhy; xLf;fk; nra;tjw;fhd ntg;g ,af;ftpay; rhj;jpaj; 
jd;ikapidj; jPu;khdpf;f ,aYk;. 
vypq;fk; tiuglj;jpd; tuk;Gfs; : 

1. ntg;g ,af;ftpaw; nfhs;iffis kl;LNk fUj;jpw; nfhz;L cUthf;fg;gl;ljhFk;. ,J xU tpid epfo;tjw;fhd 
ntg;g ,af;ftpaw; rhj;jpaj; jd;ik Fwpj;j jftiy kl;LNk jUfpwJ. ,J xU tpid vt;tsT Ntfj;jpy; epfOk; 
vd;w tptuj;jpid jUtjpy;iy. 
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2. NkYk; Jiz tpidfs; epfo;tjw;fhd rhj;jpaq;fis gw;wp ve;j xU tptuj;jpidAk; jUtjpy;iy. 
3. tpidgLnghUl;fs; tpidtpisnghUSld; rkepiyapy; ,Ug;gjhf fUjp ΔG0 vypq;fk; tiuglj;jpy; tpsf;fg;gl;Ls;sJ. 

Mdhy; ,J vy;yh epge;jidfSf;Fk; cz;ikay;y. 
cNyhftpaypd; kpd;Ntjp jj;Jtq;fs; : 

 fhu;gidf; nfhz;L xLf;f Kbahj Nrhbak;, nghl;lhrpak; Nghd;w tpidj;jpwd; kpf;f cNyhfq;fspd; Mf;i]L 
jhJf;fspypUe;J jdpkq;fs; kpd;Ntjp Kiwfis gad;gLj;jp gpupj;njLf;fg;gLfpd;wd. 

 mjpf tpidj;jpwd; nfhz;l cNyhfkhdJ Fiwthd tpidj;jpwd; nfhz;l cNyhf madpfisf; nfhz;Ls;s 
fiurypy; Nru;f;fg;gLk;NghJ mjpf tpidj;jpwd; nfhz;l cNyhfk; fiurYf;Fs; nry;fpwJ.   ΔG

0   
=  -nFE

0   
 E0  MdJ Neu;f;FwpAilaJ vdpy; ΔG0   MdJ vjpu;Fwpia ngWk;. NkYk; xLf;f tpid jd;dpr;irahf epfOk;. vdNt 

xl;Lnkhj;j tpidapd; epfu kpd;dOj;jk; Neu;f;Fwp kjpg;ig ngWkhW xLf;f tpid jpl;lkplg;gLfpwJ. 
mYkpdpaj;jpd; kpd;Ntjp gpupg;G Kiw : 

 vjpu;kpd;tha; : fhu;gd; Nky;G+r;R G+rg;gl;l xU ,Uk;Gj; njhl;b. 
 Neu;kpd;tha; : kpd;gFspapy; mkpo;j;jp itf;fg;gl;Ls;s fhu;gd; jz;Lfs;. 
 kpd;gFsp fiury; : ghf;i]l;bypUe;J ngwg;gl;l 20% mYkpdh fiury; cUfpa epiyapy; cs;s fpiuNahiyl;Lld; 

fyf;fg;gl;l fyit. 
 10% fhy;rpak; FNshiuL fiury; kpd;gF fiurYld; Nru;f;fg;gLfpwJ. ,q;F fhy;rpak; FNshiulhdJ fyitapd; 

cUFepiyia Fiwf;fg; gad;gLfpwJ. cUfpa fyitahdJ 1270K ntg;gepiyf;F Nky; ,Uf;FkhW 
guhkupf;fg;gLfpwJ. 

 mYkpdhtpd; madpahf;fk; :  Al2O3       →      2Al3+     +   3O2- 
 vjpu;kpd;thapy; epfOk; tpid :  2Al3+ (cUfpaepiy)  +   6e-     →   2Al(l) 
 Neu;kpd;thapy; epfOk; tpid :  6O2- (cUfpaepiy)     →   3O2-     +    12e-      
 fhu;gd; Neu;kpd; thahf nray;gLtjhy; mjpy; gpd;tUk; tpidfSk; epfo;fpwJ. 

                     C(s)     +    O2-(cUfpaepiy)     →      CO    +   2e-  

                                              C(s)     +    2O2-(cUfpaepiy)     →      CO2    +   4e-  

 kpd;dhw;gFj;jypd;NghJ Neu;kpd;tha; nkJthf fiue;J, vjpu;kpd;thapy; J}a mYkpdpak; tPo;gbthfp kpd;gF fydpd; 
mbg;gFjpapy; jq;FfpwJ. 

 epfu tpid :  4Al3+ (cUfpaepiy)  +   6O2- (cUfpaepiy)  →      4Al(l)     +   3CO2(g). 
J}a;ikahf;Fk; nray;Kiwfs; : xU cNyhfk; mjd; jhJtpypUe;J gpupj;njLf;Fk; NghJ tpidg;Gupahj Mf;i]Lfs;, 
gpw cNyhfq;fs;, mNyhfq;fs; Nghd;w khRf;fs; mjpy; fhzg;glyhk;. ,j;jifa khRf;fisg; gz;glh 
cNyhfj;jpypUe;J gpupj;njLj;jy; J}a;ikahf;Fk; nray;Kiwfs; vdg;gLfpwJ. 
thiy tbj;jy; : Fiwthd nfhjpepiyapy; MtpahFk; Jj;jehfk;, nku;f;Fup Nghd;w cNyhfq;fis J}a;ikahf;f 
,k;Kiw gad;gLfpwJ. ,k;Kiwapy; J}a;ikaw;w cNyhfk; ntg;gg;gLj;jp Mtpahf;fg;gLfpwJ. MtpahdJ 
Fspu;tpf;fg;gl;L J}a cNyhfk; ngwg;gLfpwJ. 
cUf;fpg; gpupj;jy; :  

 khRf;fs; mjpf nfhjpepiyAk; mjNdhL xg;gpLk;NghJ cNyhfkhdJ Fiwthd nfhjpepiyAk; nfhz;bUg;gpd; 
mj;jifa cNyhfq;fspy; cs;s khRf;fis ePf;f ,k;Kiw gad;gLfpwJ. 

 gz;glh cNyhfk; xU vjpu; mdy; ciyapd; rha;thd mbg;Gwj;jpy; itf;fg;gLfpwJ. fhw;wpy;yh #oypy; cNyhfj;jpd; 
cUFepiyia tpl mjpfkhd ntg;gepiyapy; ntg;gg;gLj;jg;gLfpwJ. 

 J}a cNyhfk; cUfp tope;NjhLfpwJ khRf;fs; mg;gbNa jq;fp tpLfpd;wd. cUfpa cNyhfk; Nrfupf;fg;gl;L 
jpz;kkhf;fg;gLfpwJ. 
kpd;dhw; J}a;ikahf;fy; : 

 kpd;dhw;gFj;jyhdJ gpupj;njLf;fg;gl Ntz;ba cNyhfj;jpd; cg;Gf;fisf; nfhz;l ePu;f;fiuriyf; nfhz;Ls;s 
kpd;gF fyj;jpy; epfo;j;jg;gLfpwJ. 

 J}a;ikaw;w epiyapy; cs;s cNyhfj; jz;Lfs; Neu;kpd; thahfTk;, J}a cNyhfj; jfL vjpu;kpd; thahfTk; 
gad;gLj;jp kpd;dhw;gFj;jy; epfo;j;Jk;NghJ  gpupj;njLf;fg;gl Ntz;ba cNyhfk; Neu;kpd; thapypUe;J fiue;J 
fiurypy; nrd;W vjpu;kpd;thapy; tPo;gbthfpwJ. 

 v.fh : rpy;tu; kpd;dhw;gFj;jy; Kiwapy; J}a;ikahf;fy;  
vjpu;kpd;tha; : J}a rpy;tu;,   Neu;kpd;tha; : J}a;ikaw;w rpy;tu;,   kpd;gFsp : mkpyj;jd;ikAila rpy;tu; iel;Nul; 
fiury;. 

 kpd;tha;fspd; topNa kpd;rhuj;ij nrYj;Jk;NghJ rpy;tu; mZ vyf;l;uhd;fis ,oe;J fiurYf;Fs; nry;fpwJ. 
Neu;kpd; jd;ikAila rpy;tu; madpfs; vjpu;kpd;thapy; nrd;W kpd;dpwf;fk; mile;J kpd;thapy; gbfpwJ. 

 Neu;kpd;tha; tpid :          Ag(s)        →     Ag+
(aq)    +   1e-

       
 vjpu;kpd;tha; tpid :  Ag+

(aq)    +   1e-
         →    Ag(s)        

Gyj;J}a;ikahf;fy; : 
 ,k;KiwahdJ gpd;dgbfkhf;fy; jj;Jtj;ij mbgilahf nfhz;lJ. J}a;ikaw;w cNyhfj;ij cUf;fp gpd; 

jpz;kkhf;Fk;NghJ khRf;fs; cUFepiyapy; cs;s gFjpapy; jq;Ffpd;wd. mjhtJ khRf;fs; jpz;k epiyapy; 
fiutij fhl;bYk; cUfpa epiyapy; mjpfkhf fiufpwJ. 

 ,k;Kiwapy; J}a;ikaw;w cNyhfk; jz;L tbtpy; vLj;Jf;nfhs;sg;gLfpwJ. jz;bd; xU KidahdJ efu;e;J 
nry;Yk; J}z;L ntg;gg;gLj;jpia gad;gLj;jp ntg;gg;gLj;jg;gLfpwJ. ,jd; tpisthf jz;bd; mg;gFjpapy; cs;s 
cNyhfk; cUFfpwJ. 

 ntg;gg;gLj;jpia nkJthf kWKidia Nehf;fp efu;j;jpr; nry;Yk;; NghJ J}a cNyhfk; gbkkhfpwJ. mNj Neuj;jpy; 
ntg;gg;gLj;jp efu;j;jg;gl;ljhy; Gjpjhf cUthd cUfpa epiyg; gFjpf;F khRf;fs; ,lk;ngWfpd;wd. 

 ntg;gg;gLj;jpia NkYk; efu;j;Jk;NghJ khRf;fis nfhz;Ls;s cUfpa epiyg;gFjpahdJ mjDld; Nru;e;J efu;fpwJ. 
,r;nray;KiwahdJ gyKiw kPz;Lk; xNu jpirapy; epfo;j;jg;gl;L J}a;ikahd cNyhfk; ngwg;gLfpwJ. 
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 cNyhfk; Mf;]p[Ndw;wk; miltij jLf;f ,r;nray;KiwahdJ ke;jthAr; #oypy; epfo;j;jg;gLfpwJ. Ge, Si kw;Wk; 
Ga Nghd;w Fiwf;flj;jpfshf gad;gLk; jdpkq;fs; ,k;Kiwapy; J}a;ikgLj;jg;gLfpd;wd. 
epf;fiy J}a;ikgLj;j cjTk; khd;l; Kiw :  

 350K ntg;gepiyapy; J}a;ikaw;w epf;fiy fhu;gd; Nkhdhf;i]Lld; tpidg;gLj;j mjpf mstpy; vspjpy; MtpahFk; 
epf;fy; nll;uh fhu;Nghidy; cUthf;fg;gLfpwJ. jpz;k epiyapy; cs;s khRf;fs; mg;gbNa jq;Ffpd;wd.      

                                               Ni(s)     +    4CO(g)          →      Ni(CO)4 (g)  
 460K  ntg;gepiyapy; epf;fy; nll;uh fhu;Nghidiy ntg;gg;gLj;j ,e;j mizTr; Nru;kk; rpijtile;J J}a 

cNyhfk; ngwg;gLfpwJ.      Ni(CO)4 (g)      →      Ni(s)     +    4CO(g)  . 
thd; Mu;f;fy; Kiwapy; rpu;Nfhdpak; / ill;Nldpaj;ij J}a;ikahf;fy; :    

 cNyhfr; Nru;kq;fspd; ntg;gr; rpijtpidg; gad;gLj;jp J}a cNyhfq;fis cUthf;Fjiy mbg;gilahf nfhz;lJ. 
rpu;Nfhdpak;, ill;Nldpak; Nghd;wtw;iw ,k;Kiwapy; J}a;ikahf;fyhk;. 

 J}a;ikaw;w epiyapy; cs;s ill;Nldpak; ntw;wplkhf;fg;gl;l xU fydpy; mNahbDld; Nru;j;J 550K ntg;gepiyapy; 
ntg;gg;gLj;jg;gl;L MtpahFk; ,ay;Gila ill;Nldpak; nll;uh mNahilL cUthf;fg;gLfpwJ. khRf;fs; mNahbDld; 
tpidGupahjjhy; mg;gbNa jq;Ffpd;wd. 
                     Ti(s)       +      2I2 (s)        →       TiI4 (Mtp) 

 vspjpy; MtpahFk; ill;Nldpak; nll;uh mNahilL lq;];ld; kpd;dpio topNa 1800K ntg;gepiyapy; nrYj;Jk;NghJ 
mJ rpijtile;J J}a ill;Nldpak; cUthfpwJ. mJ kpd;dpioapy; gbfpwJ. mNahbd; kPsTk; gad;gLj;jg;gLfpwJ. 

                      TiI4 (Mtp)      →     Ti(s)       +      2I2 (s)  .  
mYkpdpaj;jpd; gad;ghLfs; : 

1. rikay ghj;jpuq;fs;, ntg;g gupkhw;wp jahupf;f gad;gLfpwJ. 
2. czTg;nghUl;fis vLj;Jr;nry;y fl;Lk;nghUshf gad;gLk; mYkpdpaj; jhs; jahupf;f gad;gLfpwJ. 
3. mYkpdpaj;jpd; cNyhff;fyit, Mfha tpkhdq;fs; kw;Wk; gpw Nghf;Ftuj;J thfdq;fis tbtikf;f gad;gLfpwJ. 
4. Ntjpciyfs;, kUj;Jt cgfuzq;fs;, Fspu;rhjdg; nghUl;fs; kw;Wk; thAf;fis vLj;Jr;nry;Yk; Foha;fis 

cUthf;f gad;gLfpwJ. 
Jj;jehfj;jpd; gad;ghLfs; : 

1. v/F kw;Wk; ,Uk;G JUg;gpbf;fhky; ghJfhf;Fk; Jj;jehfg; G+r;rhf gad;gLfpwJ. 
2. Nkhl;lhu; thfd mr;Rthu;g;G kw;Wk; kpd;rhjdg; nghUl;fshf gad;gLfpwJ. 
3. ngapz;l;, ug;gu;, moF rhjdg; nghUl;fs;, kUe;Jg; nghUl;fs;, nefpopfs;, ik, kpd;fyd;fs; jahupf;f 
4. Jj;jehf ry;igL xspUk; ngapz;l;, xspUk; tpsf;Ffs; kw;Wk; fjpu;jpiu jahupg;gpYk; gad;gLfpwJ. 
5. gpj;jis mupkhdk; milahj jd;ikapid ngw;wpUg;gjhy; Foha; tho;Tfs; kw;Wk; jfty; njhlu;G rhjdq;fspd; 

jahupg;gpy; gad;gLfpwJ. 
,Uk;gpd; gad;ghLfs; : 

1. thu;g;gpUk;G : Foha;fs;, thy;Tfs;, vupnghUs; fhw;wOj;j mLg;Gfs; kw;Wk; fhe;jq;fis jahupf;f 
2. JUg;gpbf;fhj v/F : jhq;fpfs;, ntl;Lf;fUtpfs;, eif nghUl;fs;, mWitrpfpr;ir fUtpfs; jahupf;f 
3. epf;fy; ];By; : fk;gptlq;fs;, Nkhl;lhu; thfd kw;Wk; tpkhd gFjpg;nghUl;fis jahupf;f  
4. FNuhk; ];By; : ntl;Lf;fUtpfs; kw;Wk; nehUf;fk; ve;jpuq;fs; jahupg;gpy; gad;gLfpwJ. 

jhkpuj;jpd; gad;ghLfs; : 
1. Mguzg;nghUl;fs; jahupf;fTk;  
2. kpd;fk;gpfs;, ePu; nry;Yk; Foha;fs; kw;Wk; gy kpd; nghUspd; ghfq;fs; jahupg;gpYk; gad;gLfpwJ. 

jq;fj;jpd; gad;ghLfs; : 
1. jq;f cNyhff;fyit Mguzg;nghUl;fs; jahupf;fTk;  
2. jq;f Kyhk; G+rg;gl;l nghUl;fs; iffbfhuq;fs;, nraw;if %l;Lfs;, tpiy Fiwe;j eiffs;, gy; epuk;Gjy; kw;Wk; 

kpd; ,izg;GfspYk; gad;gLfpwJ. 
3. Nrhyhu; nry;fspd; jpwid mjpfupf;fTk;, tpidNtfkhw;wpahfTk; jq;f ehNdhj; Jfs;fs; gad;gLfpwJ. 

myF 2. p – njhFjp jdpkq;fs;  
vyf;l;uhd; mikg;G kw;Wk; Mf;]p[Ndw;w vz; :  

 p – njhFjp jdpkq;fs; ns2 np1-6  vDk; nghJthd vyf;l;uhd; mikg;ig ngw;Ws;sd. 

 18 Mk; njhFjp jdpkq;fs;(ke;j thAf;fs;) KOtJk; epuk;gpa p Mu;gpl;lhy;fis ngw;Ws;sjhy; mitfs; mjpf 
epiyg;Gj;jd;ikAk;, Fiwe;jg;gl;r tpidj;jpwidAk; ngw;Ws;sd.  

 p – njhFjp jdpkq;fs; khWgl;l Mf;]p[Ndw;w epiyfis fhl;Lfpd;wd. NkYk; mitfspd; mjpfgl;r Mf;]p[Ndw;w 
epiyahdJ mtw;wpd; ,izjpw $l;bYs;s vy;l;uhd;fspd; vz;zpf;iff;F rkkhf ,Uf;Fk;. 

 p – njhFjp jdpkq;fs; Neu; kw;Wk; vjpu; Mf;]p[Ndw;w epiyfis ngw;Ws;sd. N`y[d;fs;, epf;Nlh[d;fs; kw;Wk; 
rhy;Nfh[d;fs; Nghd;wit vjpu; Mf;]p[Ndw;w epiyfis ngw;Ws;sd. 
cNyhfg; gz;G : 

 xU jdpkk; vyf;l;uhd;fis ,oe;J mjd; Neuadpfis cUthf;Fk; jpwdhdJ mj;jdpkj;jpd; Neu;kpd; jd;ik my;yJ 
cNyhfj; jd;ik vdg;gLfpwJ. 

 nghJthf xU njhFjpapy; NkypUe;J fPohf nry;Yk;NghJ madpahf;Fk; Mw;wy; kjpg;G FiwfpwJ. ,jdhy; 
cNyhfg;gz;G mjpfupf;fpwJ. 

 p – njhFjpapy; ,lJ Gwj;jpd; fPo;g;gFjpapYs;s jdpkq;fs; cNyhfq;fshfTk;, tyJ Gwj;jpd; Nkw;gFjpapYs;s 
jdpkq;fs; mNyhfq;fshfTk; fhzg;gLfpd;wd. 

 13 Mk; njhFjpapy; Kjy; jdpkkhd Nghuhd; jtpu;j;j kw;w jdpkq;fs; cNyhfg; gz;Gfis ngw;Ws;sd. Nghuhd; 
kl;Lk; cNyhfq;fSf;Fk; mNyhfq;fSf;Fk; ,ilg;gl;l gz;Gfisg; ngw;Ws;s xU cNyhf NghypahFk;. Nghuhdpd; 
mZMuk; kpfr;rpupaJ NkYk; mjpf mZf;fU kpd;Rikiaf; nfhz;Ls;sJ. ,itfNs Nghuhdpd; mNyhfg; gz;gpw;F 
fhuzkhf mikfpd;wd. 

 cNyhf Nghypfs; : Nghuhd;, rpypf;fhd;, n[u;khdpak;, Mu;rdpf;, Md;bkdp, nly;Y}upak;. 
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madpahf;Fk; vd;jhy;gp : 
 xU njhFjpapy; NkypUe;J fPohf nry;Yk;NghJ mZMuk; mjpfupg;gjd; fhuzkhf mtw;wpd; madpahf;Fk; Mw;wy; 

njhlu;e;J FiwfpwJ. vdNt cNyhfj;jd;ik mjpfupf;fpwJ. 
 13 Mk; njhFjpapy; NghuhdpypUe;J mYkpdpak; nry;Yk;NghJ vjpu;ghu;j;jgbNa madpahf;Fk; Mw;wy; FiwfpwJ. 

Mdhy; mYkpdpaj;jpypUe;J jhypak; tiu kpff; Fiwe;jsNt khWgLfpwJ. s kw;Wk;  p  vyf;l;uhd;fis tpl Fiwe;j 
jpiukiwT tpisT nfhz;l d kw;Wk; f  vyf;l;uhd;fs; ,Ug;gNj ,jw;F fhuzkhFk;. ,jd; tpisthf ,izjpw 
vyf;l;uhd;fs; kPjhd nraYW mZf;fU kpd;Rik mjpfupf;fpwJ. 
Kjy; jdpkq;fspd; Kuz;gl;l gz;Gfs; : 

 Kjy; jdpkq;fspd; Kuz;gl;l gz;GfSf;F gpd;tUk; fhuzpfs; fhuzkhf mikfpd;wd. 
 Kjy; jdpkj;jpd; rpwpa cUtsT 
 mjpf madpahf;Fk; vd;jhy;gp kw;Wk; vyf;l;uhd; ftu;jpwd; 
 ,izjpwd; $l;by; Mugpl;lhy;fs; ,y;yhjpUj;jy;. 
 13 Mk; njhFjpapd; Kjy; jdpkkhd Nghuhd; xU cNyhf NghypahFk;. Mdhy; kw;w jdpkq;fs; tpidj;jpwd; kpf;f 

cNyhfq;fs; MFk;. NkYk; Nghuhd; 14 Mk; njhFjpia rhu;e;j rpypf;fDld; %iytpl;l njhlu;ig ngw;Ws;sJ. 
 14 Mk; njhFjpapd; Kjy; jdpkkhd fhu;gd;; xU mNyhfkhFk;. Mdhy; kw;w jdpkq;fs; cNyhf 

NghypfshfNth(rpypf;fhd;,n[u;khdpak;) my;yJ cNyhfq;fshfNth (bd;, nyl;) cs;sd. 
rq;fpypj; njhluhf;fk; : fhu;gd; mZthdJ kw;w fhu;gd; mZTlNdh my;yJ kw;w mZf;fSlNdh ePz;l rq;fpypj; 
njhlu; Nru;kq;fis cUthf;Fk; jpwidg; ngw;Ws;sJ. ,g;gz;G rq;fpyp njhluhf;fk; vdg;gLfpwJ. njhFjpapy; fPohf 
nry;Yk;NghJ rq;fpypj; njhluhf;fj; jpwd; Fwpg;gplj;jFe;j mstpy; FiwfpwJ.  
                (C  >>  Si  >> Ge  ≈  Sn  >>  Pb) 

 15 Mk; njhFjpapd; Kjy; jdpkkhd iel;u[dhdJ fhu;gid Nghd;Nw gy;gpizg;Gfis cUthf;Fk; jpwid 
ngw;Ws;sJ(N=N, C=N, N=O Nghd;wit). njhFjpapYs;s kw;w jdpkq;fis Nghy my;yhky; iel;u[d; xU 
ilahfhe;j jd;ikAila thAthFk;. 

 16 Mk; njhFjpapd; Kjy; jdpkkhd Mf;]p[d; <uZ %yf;$whf thA epiyapy; fhzg;gLfpwJ. mJ mjpf 
vyf;l;uhd; ftu;jpwd; jd;ikiaf; nfhz;bUg;gjhy; i`l;u[d; gpizg;Gfisf; cUthf;FfpwJ. 

 17 Mk; njhFjpapd; Kjy; jdpkkhd GSupd; mjpfgl;rkhf vyf;l;uhd; ftu;jpwd; nfhz;l jdpkkhFk;. Mf;]p[d; 
NghyNt GSupDk; i`l;u[d; gpizg;Gfisf; cUthf;FfpwJ. GSupd; -1 Mf;]p[Ndw;w epiyia kl;LNk 
fhl;Lfpd;wd. Mdhy; kw;w N`y[d;fs; -1 epiyAld; +1, +3, +5 kw;Wk; +7 Mf;]p[Ndw;w epiyfisAk; fhl;Lfpd;wd. 
GSupd; typik kpf;f Mf;]p[Ndw;wf; fhuzpahFk;. NkYk; N`y[d;fspy; GSupd; kpf mjpf tpidj;jpwd; nfhz;l 
jdpkkhFk;. 
ke;j ,iz tpisT : 

 ,ilepiyj; jdpkq;fisj; njhlu;e;J tUk; fdkhd jdpkq;fspy; cs;s ntspf;$l;L s vyf;l;uhd;fs; ke;jj; jd;ik 
nfhz;litfshf cs;sd. NkYk; gpizg;gpy; gq;nfLf;f ,ay;ghf Kidtjpy;iy. ,e;j tpisT ke;j,iz tpisT 
vd miof;fg;gLfpwJ. 

 jhypak;(Tl+) madpahdJ (Tl3+) tpl mjpf epiyg;Gj; jd;ik cilaJ. Vnddpy; jhypaj;jpy; ns vyf;l;uhd;fs; 
,of;fg;glhky; np Mu;gpl;lhypy; cs;s xU vyf;l;uhd; kl;LNk ,of;fg;gLtjhy; cUthFk; Fiwe;jg;gl;r 
Mf;]p[Ndw;w epiyNa(+1) mjpf epiyg;Gj; jd;ik nfhz;lJ. 
Nghuhd; njhFjp jdpkq;fspd; tsk; :  

 Nghuhd; nghJthf NghNul;Lf;fshf fhzg;gLfpwJ. mjd; Kf;fpa jhJf;fs; Nghuhf;]; - Na2[B4O5(OH)4].8H2O kw;Wk; 
nfu;idl; - Na2[B4O5(OH)4].2H2O MfpadthFk;. 

 mYkpdpak; kpf mjpf mstpy; fhzg;gLk; cNyhfkhFk;. ,J Mf;i]LfshfTk; mYkpNdhrpypf;Nfl; ghiwfspYk; 
fhzg;gLfpwJ. ,jd; Kf;fa jhJ ghf;i]l;(Al2O 3.2H2O). 

 ,e;j njhFjpapd; kw;w jdpkq;fs; kpf Fiwe;j mstpNyNa fpilf;fpd;wd. Ga, In kw;Wk; Tl Nghd;w kw;w jdpkq;fs; 
mtw;wpd; ry;igLfshf fpilf;fpd;wd. 
Nghuhdpd; Ntjpg;gz;Gfs; : 

 ,J tpidj;jpwd; Fiwe;jJ. vdpDk; cau; ntg;gepiyapy; Nghuhd; mjpf tpidj;jpwid fhl;LfpwJ. Nghuhdpd; 
ngUk;ghyhd Nru;kq;fs; vyf;l;uhd; Fiwr; Nru;kq;fshFk;. 

 Nghuhdpd; rpwpa cUtsT, cau; madpahf;Fk; Mw;wy; kw;Wk; fhu;gd;, i`l;u[d; Mfpatw;iw xj;j vyf;l;uhd; 
ftu;jpwd; kjpg;G Mfpa fhuzq;fshy; tof;fj;jpw;F khwhd Gjpa tif rfg;gpizg;Gfs; cUthfpd;wd. 

 i`l;iuLfs; cUthjy; : Nghuhd; Neubahf i`l;u[Dld; tpidg;Guptjpy;iy. vdpDk; NghNud;fs; vDk; GJtif 
i`l;iuLfis cUthf;FfpwJ. thAepiyapYs;s Nghuhd; l;iuGSiuil 450K ntg;gepiyapy; Nrhbak; 
i`l;iuLld; tpidg;gLj;Jk;NghJ ilNghNud; fpilf;fpwJ.              

                     2BF3   +    6NaH       
    
           B2H6     +    6NaF 

 N`Nyh mkpyq;fSld; Nghuhd; tpidg;Guptjpy;iy. vdpDk; ry;/gpA+upf; mkpyk; kw;Wk; iel;upf; mkpyk; Nghd;w 
Mf;]p[Ndw;w fhuzpfSld; tpidg;gl;L Nghupf; mkpyj;ij cUthf;FfpwJ. 
2B  +  3H2SO4  →  2H3BO3  +  3SO2           ║            B  +  3HNO3  →  H3BO3  +  3NO2 

Nghuhdpd; gad;fs; : 
1. Nghuhd; epAl;uhd;fis cwpQ;Rtjhy; 10B5 INrhNlhg;ghdJ mZ ciyfspy; kl;Lg;gLj;jpahf gad;gLfpwJ. 
2. gbftbtkw;w Nghuhd; uhf;nfl; vupnghUs; vupA+l;bahf gad;gLfpwJ. 
3. Nghuhd; jhtu nry;Rtupd; Kf;fpa gFjp nghUshf cs;sJ. 
4. fz; kUe;Jfs;, Giuj;jLg;ghd;fs;, ryitj;J}s; Mfpatw;wpy; Nghupf; mkpyk; kw;Wk; Nghuhf;]; gad;gLfpwJ. 
5. iguf;]; fz;zhb jahupg;gpy; Nghupf; mkpyk; gad;gLfpwJ. 

Nghuhf;]; [Na2B4O7.10H2O] : 
jahupj;jy; : Nghuhf;]; vd;gJ nll;uhNghupf; mkpyj;jpd; Nrhbak; cg;ghFk;. ,J Nfhypkidl; jhJtpypUe;J Nrhbak; 
fhu;NghNdl; fiurYld; nfhjpf;f itg;gjd; %yk; ngwg;gLfpwJ. 
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       2Ca2B6O11  +   3Na2CO3   +  H2O   
 
    3Na2B4O7    +  3CaCO3     +   Ca(OH)2 

 Nghuhf;]; nghJthf Na2B4O7.10H2O  vd Fwpg;gplg;gLfpwJ. Mdhy; ,J ehd;fZ myFfis [B4O5.(OH)4]2- 
nfhz;Ls;sJ. ,e;j tbtk; gl;lf tbtk; vd mwpag;gLfpwJ. 

 mzpfyd; my;yJ vz;Kfp tbt Nghuhf;];( Na2B4O7.5H2O)   kw;Wk; Nghuhf;]; fz;zhb (Na2B4O7) vd NkYk; ,uz;L 
tbtq;fspy; Nghuhf;]; fhzg;gLfpwJ. 
Nghuhf;]pd; Ntjpg;gz;Gfs; : 

 Nghuhf;]; fhuj;jd;ik nfhz;lJ. NkYk;  mjd; nte;ePu;f; fiury; rpije;J Nghupf; mkpyk; kw;Wk; Nrhbak; 
i`l;uhf;i]il jUtjhy; fhuj;jd;ik nfhz;lJ. 
                                               Na2B4O7     +     7H2O      →       4H3BO3     +     2NaOH     

 Nghuhf;i] ntg;gg;gLj;Jk;NghJ xspGFk; Nghuhf;]; kzpfs; cUthfpd;wd. 

                   Na2B4O7.10H2O  
 
 

      
          Na2B4O7       →       2NaBO2     +      B2O3       

 Nghuhf;]; mkpyq;fSld; tpidg;gl;L rpwpjsNt fiuAk; Nghupf; mkpyj;ij jUfpwJ. 
                    Na2B4O7     +  2HCl   +   5H2O      →       4H3BO3     +     2NaCl 

                                          Na2B4O7     +   H2SO4   +   5H2O      →       4H3BO3     +    Na2SO4   
Nghuhf;]pd; gad;fs; : 

1. epwKs;s cNyhf madpfis fz;lwptjpy; Nghuhf;]; gad;gLfpwJ. 
2. ,J fz; fz;zhb, NghNuhrpypf;Nfl; fz;zhb, vdhky; kw;Wk; gsgsg;ghd kz;ghz;lq;fs; jahupj;jypy; gad;gLfpwJ. 
3. ,J cNyhftpaypy; ,sf;fpahf gad;gLfpwJ. 
4. czT gjg;gLj;jpahfTk; nrayhw;Wk; jd;ikAilaJ. 

Nghupf; mkpyk; [H3BO3  my;yJ B(OH)3] :  
Nghuhf;]; kw;Wk; Nfhypkidl; Mfpatw;wpypUe;J Nghupf; mkpyj;ij gpupj;njLf;f KbAk;. 
           Na2B4O7     +   H2SO4   +   5H2O      →       4H3BO3     +    Na2SO4      

           Ca2B6O11     +  11H2O   +  4SO2      →       6H3BO3     +    Ca(HSO3)2  
 Nghupf; mkpyk; xU typik Fiwe;j xUfhuj;Jt mkpyk;. NkYk; ,J GNuhl;lhid toq;Ftjw;F gjpyhf 
i`l;uhf;]py; madpia Vw;Wf;nfhs;fpwJ.   B(OH)3   +   2H2O      →    [ B(OH)4]-     +   H3O

+  

ntg;gj;jpd; tpisT : Nghupf; mkpyj;ij ntg;gg;gLj;Jk; NghJ 373K ntg;gepiyapy; nkl;lh Nghupf; mkpyj;ijAk; 
413K ntg;gepiyapy; nll;uh Nghupf; mkpyj;ijAk; jUfpwJ. nrQ;#l;L ntg;gepiyf;F ntg;gg;gLj;Jk;NghJ fz;zhb 
Nghd;w Nghupf; ePupypia cUthf;FfpwJ.  

                 4H3BO3          
    
             4HBO2      +        4H2O         ║            4HBO2           

    
           H2B4O7       +      H2O 

                                                               H2B4O7           
       
            2 B2O3      +    H2O 

NghNul;ilf; fz;lwpAk; Nrhjid : mlu; fe;jf mkpyj;jpd; Kd;dpiyay; Nghupf; mkpyk; my;yJ NghNul; cg;ig 
vj;jpy; My;f`hYld; ntg;gg;gLj;Jk;NghJ l;iu vj;jpy; NghNul; vDk; v];lu; cUthfpwJ. ,e;j v];lupd; Mtp gr;ir 
epw RlUld; vupfpwJ. 

            H3BO3     +    3C2H5OH      
         
             B(OC2H5)    +    3H2O 

Nghupf;mkpyj;jpd; mikg;G : Nghupf;mkpyj;jpd; mikg;ghdJ ,Ugupkhz mikg;igf; nfhz;Ls;sJ. ,J [BO3]3-  
mikg;igf; nfhz;Ls;sJ. ,e;j myFfs; i`l;u[d; gpizg;Gfshy; xd;Wld; xd;W gpizf;fg;gl;Ls;sd.    

                          
Nghupf;mkpyj;jpd; gad;fs;  : 

1. gsgsg;ghd kz;ghz;lq;fs;, vdhky; kw;Wk; epwkpfs; jahupf;f Nghupf; mkpyk; gad;gLfpwJ. 
2. ,J Giuj;jLg;ghdhfTk; fz; kUe;jhfTk; gad;gLfpwJ. 
3. ,J czT ghJfhg;ghdhfTk; gad;gLfpwJ. 

ilNghNud; jahupj;jy; : cNyhf i`l;iuil NghuhDld; tpidg;gLj;Jtjd; %ykhf ilNghNuidj; jahupf;f 
KbAk;. ,e;j KiwahdJ njhopw;rhiy jahupgpw;fhf gad;gLj;jg;gLfpwJ. 
mNahbid ilf;iykpy; fiue;Js;s Nrhbak; NghNuh i`l;iuLld; tpidg;gLj;Jtjd; %ykhf rpwpjsT 
ilNghNuidj; jahupf;f KbAk;.   2NaBH4      +     I2     →        B2H6     +     2NaI     +     H2 

ilNghNud; kPJ ntg;gj;jpd; tpisT : ,J cau; ntg;gepiyfspy; i`l;u[d; thAit ntspNaw;wp cau; 

NghNud;fisj; jUfpwJ.   5B2H6   
     
      2B5H11   +  4H2      ║  2B2H6    

           
             B4H10   +     H2     

                                                    5B2H6    
      
      B10H14   +   8 H2       ║    5B2H6   

           
             2B5H9   +   6 H2                                                         

                                             10B2H6   
      
      2B5H9  + 2B5H10  + 11 H2      ║   B2H6    

       
          2B  +   3H2 

i`l;NuhNghNuhNdw;wk; : miw ntg;gepiyapy; <ju; Clfj;jpy; My;fPd;fs; kw;Wk; My;ifd;fSld; NghNud; Nru;f;if 
tpidf;F cl;gLfpwJ. ,t;tpid vjpu; khu;Nfhdpf;fht; tpjpf;F cl;gl;L eilngWfpwJ.       
                      B2H6     +        6RCH=CHR     →      2B(RCH = CH2R)3  
ilNghNud; mk;NkhdpahTld; tpid :  

 Fiwe;j ntg;gepiyapy; ilNghNud; mjpfsT mk;NkhdpahTld; tpidGupe;J ilNghNud; ilmk;NkhNdl; cUthfpwJ. 

                         3B2H6 + 6NH3

       
       3B2H6.2NH3(OR) 3[BH2(NH3)2] 

 Mdhy; cau; ntg;gepiyapy; ntg;gg;gLj;Jk;NghJ ,J NghNuhNrhy; vDk; Nru;kj;ij jUfpwJ.  

                             3B2H6 + 6NH3

          
            2B3N3H6 
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                                                                                                   (NghNuhNrhy;) 
ilNghNud; mikg;G :  

 ilNghNudpy; ,uz;L -BH2 myFfs; ,uz;L i`l;u[d; gpizg;Gfshy; gpizf;fg;gl;Ls;sjhy; vl;L B-H 
gpizg;Gfisf; nfhz;Ls;sJ. 

 ,J 12 ,izjpw vyf;l;uhd;fis kl;LNk nfhz;Ls;sJ. mjpy; 8 vyf;l;uhd;fs; ehd;F ‘H’ mZTld; 4 Kida 
rfg;gpizg;ig cUthf;Ffpd;wd. (,Uika - ,U vyf;l;uhd; gpizg;G(m) 2c-2e gpizg;G). 

 vQ;rpAs;s ehd;F vyf;l;uhd;fs; ghy gpizg;gpy; <LgLfpd;wd. vdNt ,uz;L %d;W ika - ,U vyf;l;uhd; (3c-2e)  
gpizg;Gfs; cUthfpd;wd. 

 ilNghNudpy; Nghuhd; mZthdJ sp3 ,df;fyg;gpy; <Lgl;L ehd;F sp3 ,df;fyg;G Mu;gpl;lhy;fisj; jUfpwJ. ,jpy; 
%d;W sp3 Mu;gpl;lhy;fs; xw;iw vyf;l;uhd;fis nfhz;Ls;sd, ehd;fhk; Mu;gpl;lhy; fhypahf cs;sJ. 

 xt;nthU Nghuhd; mZtpypUe;Jk; ,uz;L ghjp epuk;gpa ,df;fyg;G Mu;gpl;lhy;fs; ,uz;L i`l;u[d; mZf;fSld; 
Nkw;nghUe;jp ehd;F 2c-2e Kida gpizg;Gfis cUthf;Ffpd;wJ. ,e;epiyapy; xt;nthU Nghuhd; mZtpYk; xU 
fhyp Mu;gpl;lhYk; xU ghjp epuk;gpa Mu;gpl;lhYk; fhzg;gLfpd;wd. 

 xt;nthU NghuhdpypUe;J ,uz;L ghjp epuk;gpa ,df;fyg;G Mu;gpl;lhYk; kw;nwhU Nghuhd; mZtpd; fhypahd 
,df;fyg;G Mu;gpl;lhYk; i`l;u[dpd; 1s Mu;gpl;lhYk; xd;Nwhnlhd;W Nkw;nghUe;Jtjhy; B-H-B gpizg;G %d;W ika 
,U vyf;l;uhd; gpizg;G cUthfpwJ. 

                            
ilNghNudpd; gad;fs; : 

1. ce;jpfspy; cau; Mw;wy; vupnghUshf ilNghNud; gad;gLfpwJ. 
2. ,J fupk Ntjpapaypy; xLf;Fk; fhuzpahf gad;gLfpwJ. 
3. ,J cNyhfq;fis xl;litf;Fk; Rlupy; gad;gLfpwJ. 

Nghuhd; l;iuGSiuL jahupj;jy; : mlu; fe;jf mkpyj;jpd; Kd;dpiyapy; fhy;rpak; GSiuil Nghuhd; 
l;iuMf;i]Lld; tpidg;gLj;Jk; NghJ Nghuhd; l;iuGSiuL fpilf;fpwJ.  

                         B2O3    +   3CaF2   +   3H2SO4      
 
      2BF3   +   3CaSO4    +    3H2O  

Nghuhd; l;iuGSiubd; gad;fs; : 
1. ,J fupk Ntjpapaypy; tpidNtf khw;wpahf gad;gLk; HBF4  I jahupf;f gad;gLfpwJ. 
2. ,j GSupNdw;wf; fhuzpahfTk; gad;gLfpwJ. 

nkf;fh/gp nray;Kiwapy; mYkpdpak; FNshiuL jahupj;jy; : mYkpdh kw;Wk; fy;fup Nru;e;j fyitia 
FNshupDld; Nru;j;J ntg;gg;gLj;jp mYkpdpak; FNshiuL ngwg;gLfpwJ. 
                                                                 2Al2O3   +   3C   +  6Cl2        →       4AlCl3     +   3CO2    
mYkpdpak; FNshiubd; gad;fs; : 

1. ePuw;w mYkpdpak; FNshiuL gpuPly; fpuh/g;l; tpidfspy; tpidNtfkhw;wpahf gad;gLfpwJ. 
2. ,J fdpk vz;nza;fis rpijj;J ngl;Nuhy; jahupj;jypy; gad;gLfpwJ. 
3. rhaq;fs;, kUe;Jfs; kw;Wk; thridj; jputpaq;fs; jahupg;gpy; tpidNtfkhw;wpahf gad;gLfpwJ 

gbfhuq;fs; :  
 nghl;lhrpak; mYkpdpak; ry;Ngl;bd; ,ul;il cg;ghdJ [K2SO4.Al2(SO4)3.24H2O] gbfhuk; vd miof;fg;gLfpwJ. 

nghJthf M2’SO4. M2’’(SO4)3.24H2O tha;g;ghL nfhz;l midj;J ,ul;il cg;GfSf;Fk; ,g;ngau; 
gad;gLj;jg;gLfpwJ. 

 M’ vd;gJ xw;iw Neu;kpd;Rik nfhz;l cNyhf madp my;yJ [NH4]+ kw;Wk; M’’ vd;gJ %d;W Neu;kpd;Rik nfhz;l 
cNyhf madp. 

 v.fh : nghl;lh~; gbfhuk; [K2SO4.Al2(SO4)324H2O], Nrhbak; gbfhuk; [Na2SO4.Al2(SO4)3. 24H2O],  mk;Nkhdpak; 
gbfhuk; [(NH4)2SO4.Al2(SO4)3.24H2O], FNuhk; gbfhuk; [K2SO4.Cr2(SO4)3.24H2O]. 
nghl;lh~; gbfhuk; jahupj;jy; : mYiel; - gbfhu fy; vd;gJ ,aw;ifapy; fhzg;gLk; gbfkhFk;. ,jd; tha;g;ghL 
[K2SO4.Al2(SO4)324H2O] gbfhu fy;iy mjpfsT fe;jf mkpyj;Jld; tpidg;gLj;Jk;NghJ mYkpdpak; i`l;uhf;i]L 
Kw;wpYk; mYkpdpak; ry;Ngl;lhf khw;wg;gLfpwJ. ,jDld; fzf;fplg;gl;l msT nghl;lhrpak; ry;Ngl; Nru;j;J 
fiuriy gbfkhf;Fk; NghJ nghl;lh~; gbfhuk; fpilf;fpwJ. ,J kWgbfkhf;fy; %yk; J}a;ikgLj;jg;gLfpwJ. 
                  K2SO4.Al2(SO4)3.4Al(OH)3     +   6H2SO4      →       K2SO4    +     3Al2(SO4)3      +   12H2O  

                                                 K2SO4    +     3Al2(SO4)3      +     24H2O     →      K2SO4.Al2(SO4)3. 24H2O    

gbfhuj;jpd; gad;fs; : 
1. ePu; Rj;jpfu;g;gpy; gad;gLfpwJ. 
2. ePu; xl;lh Milfs; jahupg;gpYk; [Tspj; JiwapYk; gad;gLfpwJ. 
3. rhakpLjy;, fhfpjk; kw;Wk; Njhy; gjdpLk; njhopw;rhiyfspy; gad;gLfpwJ. 
4. ,uj;jf; frpitj; jLf;Fk; FWjp jLg;ghd; Mf gad;gLfpwJ. 

fhu;gd; njhFjp jdpkq;fs; : 
 fhu;gd; jdpj;j epiyapy; fpuh/igl;lhf fhzg;gLfpwJ. epyf;fup, fr;rh vz;nza; kw;Wk; fhy;irl;, Nkf;dirl; Nghd;w 

fhu;gNdl; ghiwfspYk; fhu;gd; kw;w jdpkq;fSld; Nru;e;j epiyapy; kpf mjpf mstpy; fhzg;gLfpwJ. 
 rpypf;fhdhdJ rpypf;fhthf kzy; kw;Wk; Fthu;l;]; gbfj;jpy; fhzg;gLfpwJ. fdpk rpypf;Nfl;Lf;fs; kw;Wk; fspkz; 

Mfpad rpypf;fhtpd; kw;w Kf;fpakhd %yq;fshFk;. 
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rq;fpypj; njhluhf;fj;jpw;fhd epge;jidfs; : 
1. jdpkj;jpd; ,izjpwd; ,uz;Nlh my;yJ mjw;F mjpfkhfNth ,Uj;jy; Ntz;Lk;. 
2. xU jdpkk; mNj jdpk mZTld; Ra gpizg;ig Vw;gLj;Jk; jpwid nfhz;bUf;f Ntz;Lk;. 
3. Ra gpizg;gpd; typikahdJ kw;w jdpkq;fSld; cUthf;Fk; gpizg;Gfis NghyNt typikahdjhf ,Uj;jy; 

Ntz;Lk;. 
4. kw;w %yf;$WfSld; rq;fpypj; njhlu; %yf;$Wfs; Ntjptpid ke;jj; jd;ik nfhz;bUj;jy; Ntz;Lk;. 

fhu;gdpd; GwNtw;Wik tbtq;fs; : fhu;gd; fpuh/igl;, ituk;, fpuh/gpd;, /Gy;yuPd;fs; kw;Wk; fhu;gd; ehNdh Foha;fs; 
Nghd;w GwNtw;Wik tbtq;fspy; fhzg;gLfpwJ. 
fpuh/igl; :  

 mjpf epiyg;Gj; jd;ik nfhz;lJ. kpUJthdJ kw;Wk; kpd;rhuj;ij flj;JfpwJ.  
 ,Ugupkhz jl;ilahd jhs; Nghd;w mikg;Gfshy; cUthf;fg;gl;Ls;sd. xt;nthU jhSk; sp2  ,df;fyg;gile;j 

mWq;Nfhz tiyahFk;. 

                              
 fhu;gd; ,izjpwd; $l;bYs;s ehd;F vyf;l;uhd;fspy; %d;iw gad;gLj;jp Rw;wpAs;s kw;w %d;W fhu;gd; 

mZf;fSld; %d;W σ gpizg;GfisAk; ,df;fyg;gpy; <Lglhj ‘p’Mu;gpl;lhypy; cs;s ehd;fhtJ vyf;l;uhd; π 
gpizg;igAk; cUthf;FfpwJ. 

 ,e;j π vyf;l;uhd;fs; KOj;jhs; mikg;gpd; kPJ cs;slq;fhj; jd;ikia ngw;Ws;sd. ,JNt ,jd; kpd;flj;Jj; 
jpwDf;F fhuzkhf mikfpd;wd. 

 mLj;jLj;j fhu;gd; jhs;fs; typik Fiwe;j thz;lu;thy;]; tpirfshy; gpizf;fg;gl;Ls;sd. mLj;jLj;j jhs;fSf;F 
,ilg;gl;l J}uk; 3.40A0. 

 fpuh/igl; jdpj;J my;yJ vz;nza;fSld; fye;J caTg;nghUshf gad;gLj;jg;gLfpwJ. 
ituk; : 

 kpff; fbdkhdJ. fhu;gd; sp3  ,df;fyg;gpYs;sJ. xt;nthU fhu;gd; mZTk; mjid Rw;wpAs;s ehd;F ntt;NtW 
fhu;gd; mZf;fSld; 1.54A0 gpizg;G ePsKs;s C-C xw;iwg; gpizg;Gfshy; gpizf;fg;gl;Ls;sd. 

                                 
 xt;nthU fhu;gid Rw;wpAk; ehd;Kfp mikg;ghdJ gbfk; KOtJk; tpupe;J gutp fhzg;gLfpwJ.  
 ehd;F ,izjpw vyf;l;uhd;fSk; gpizg;gpy; <Lgl;Ls;sd. jdp vyf;l;uhd;fs; VJk; ,y;yhjjhy; kpd;flj;Jk; jpwidg; 

ngw;wpUf;ftpy;iy. 
 gad;fs; : fbdkhd fUtpfis $u;ikahf;fTk;, fz;zhbfis ntl;lTk;, Jisg;ghd;fs; nra;aTk;, ghiwfis 

JisaplTk; gad;gLj;jg;gLfpwJ. 
/Gy;yuPd;fs; :  

 Gjpjhf njhFf;fg;gl;l fhu;gdpd; GwNtw;Wik tbtq;fshFk;. ,e;j GwNtw;Wik tbtq;fshdit C32,  C50,  C60,  C70,   

C76 Nghd;w jdpj;j %yf;$Wfshf $z;L tbt mikg;Gfis nfhz;Ls;sd. 
 C60   gf;kpdp];lu;/Gy;yuPd; my;yJ gf;fpghy; vd;wiof;fg;gLfpwJ. 

                                                                                       
 ,J 20 MwZ tisaq;fSk; 12 Ie;jZ tisaq;fSk; ,ize;j tisa mikg;igg; ngw;Ws;sJ. 
 xt;nthU fhu;gd; mZTk; sp2 ,df;fyg;gile;J %d;W σ gpizg;Gfis cUthf;Ffpd;wd. cs;slq;fh π gpizg;ig 

cUthf;fp ,e;j %yf;$wpw;F mNuhNkl;bf; jd;ikia jUfpd;wd. 
 C-C xw;iw gpizg;gpd; ePsk; 1.44A0 kw;Wk; C=C ,ul;ilg; gpizg;gpd; ePsk; 1.38A0 MFk;. 

fhu;gd; ehNdh Foha; : 
 Gjpjhf njhFf;fg;gl;l fhu;gdpd; GwNtw;Wik tbtq;fshFk;. ,it fpuh/igl; Nghd;w Foha; mikg;igAk; /Gy;yuPd; 

KidfisAk; nfhz;Ls;sd. ehNdhFoha;fs; v/if tpl mjpf typik nfhz;litfshf cs;sd. 

                               
 gad;fs; : kpd;rhuj;ij flj;Jfpd;wd. ehNdh kpd;dZtpay; tpidNtfkhw;wk;, gygbfs; kw;Wk; kUe;Jfs; 

cUthf;fj;jpy; gad;gLfpd;wd.  
fpuh/gPd; : sp2 ,df;fyg;gile;j fhu;gd; mZf;fshy; xw;iwj;jsj; jhs; tbtikg;ig ngw;W fhu;gd; mZf;fs; 
Njd;$L Nghd;w gbf mikg;gpy; neUf;fkhf nghjpf;fg;gl;Ls;sd. 
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gp~;~u; l;Nuhg;~; njhFg;G : fhu;gd; Nkhdhf;i]il i`l;u[Dld; Nru;j;J 50atm f;F Fiwthd mOj;jj;jpy; 
cNyhf tpidNtfkhw;wp Kd;dpiyapy; 500-700K ntg;gepiyapy; tpidg;gLj;Jk;NghJ epiwTw;w kw;Wk; epiwTwh 
i`l;Nuhfhu;gd;fs; cUthf;fg;gLfpd;wd. 
   nCO     +    (2n+1)H2     →    CnH(2n+2)    + nH2O         ║     nCO      +    2nH2     →      CnH2n   + nH2O 
fhu;gd; Nkhdhf;i]bd; tbtikg;G : ,J Neu;Nfhl;L mikg;ig ngw;Ws;sJ. fhu;gd; Nkhdhf;i]by; fhu;gDf;Fk; 
Mf;]p[Df;Fk; ,ilNa %d;W vyf;l;uhd; ,ul;ilfs; gq;fplg;gl;Ls;sd. gpizg;GePsk; 1.128A0    

                                
fhu;gd; Nkhdhf;i]bd; gad;fs; : 

1. i`l;u[d; kw;Wk; fhu;gd; Nkhdhf;i]bd; rkNkhyhu; fyit (ePu; thA) iel;u[d; kw;Wk; fhu;gd; Nkhdhf;i]bd; 
rkNkhyhu; fyit (cw;gj;jp thA) Mfpad Kf;fpakhd njhopw;rhiy vupnghUshFk;. 

2. fhu;gd; Nkhdhf;i]L xU rpwe;j xLf;Fk; fhuzpahFk;. ,jdhy; cNyhf Mf;i]Lfis cNyhfkhf xLf;f KbAk;. 
3. fhu;gd; Nkhdhf;i]L xU rpwe;j <dpahFk;. ,J ,ilepiy cNyhfq;fSld; ,ize;J cNyhf fhu;giddy; 

Nru;kq;fis cUthf;FfpwJ. 
fhu;gd; il Mf;i]L jahupg;G Kiwfs; : 1. njhopw;Kiwapy; fy;fupia rpwpjsT fhw;W nrYj;jp vupj;J fhu;gd; il 
Mf;i]L ngwg;gLfpwJ.            2CO   +  O2       →     2CO2        ΔH  = 394 kj mol-1   

2. Rz;zhk;ig fhw;wpy;yh #oypy; tWf;Fk;NghJk; fhu;gd; il Mf;i]L Jiz nghUshf ngwg;gLfpwJ. 
                                                          CaCO3  →       CaO    +   CO2   
ePu; thA rkepiy :  fhu;gd; il Mf;i]L kw;Wk; i`l;u[d; thAtpw;F ,ilNa epfOk; tpidapy; cUthFk; 
rkepiyahdJ gy;NtW njhopw;rhiyg; gad;fisf; nfhz;Ls;sJ. ,r;rkepiyahdJ ePu;thAr; rkepiy 
vd;wiof;fg;gLfpwJ.       CO2       +      H2                   CO         +        H2O 
fhu;gd; il Mf;i]bd; mkpyg;gz;G : fhu;gd; il Mf;i]bd; ePu;f;fiurypy; fhu;ghdpf; mkpyk; cUthtjhy; rw;Nw 
mkpyj;jd;ik nfhz;ljhf cs;sJ. CO2   +  H2O     H2CO3   H+  +        HCO3

-   
fhu;gd; il Mf;i]bd; tbtikg;G : fhu;gd; il Mf;i]L %yf;$W Neu;f;Nfhl;L tbtj;ij ngw;Ws;sJ. ,jpy; 
,uz;L C – O gpizg;GfSk; xNu ePsj;ijf; nfhz;Ls;sd. ,e;j %yf;$wpy; xU C – O rpf;kh gpizg;G cs;sJ. 
$Ljyhf xU %d;W mZf;fisAk; gpizf;Fk; tifapy; xU 3c – 4e gpizg;Gk; fhzg;gLfpwJ.  

                           
fhu;gd; il Mf;i]bd; gad;fs; : 

1. rpy Ntjpr; nray;KiwfSf;F Njitahd ke;jkhd #oiy cUthf;f fhu;gd; il Mf;i]L gad;gLfpwJ. 
2. capupay; uPjpahf ,J xspr;Nru;f;iff;F Kf;fpakhdJ. 
3. ,J jPaizg;ghd;fspYk; ce;J thAthfTk; gad;gLfpwJ. 
4. ,J fhu;gd; il Mf;i]L Vw;wg;gl;l Fspu;ghdq;fs; jahupf;fTk;, Eiug;Gfs; jahupf;fTk; gad;gLfpwJ. 

rpypf;Nfhd;fs; : rpypf;Nfhd;fs; my;yJ ghyp rpypf;Nfhd;fs; vd;git fupk rpypf;Nfhd; gygbfshFk;. ,tw;wpd; 
nghJthd vspa tha;g;ghL (R2SiO).  ,tw;wpd; nghJthd vspa tha;g;ghL  fPl;Nlhd;fisg; (R2CO) Nghd;w mikg;ig 
ngw;wpUg;gjhy; ,it rpypf;Nfhd;fs; vd ngauplg;gl;Ls;sd. ,e;j rpypf;Nfhd;fs; Neu;f;Nfhl;L gygbfshfNth, FWf;fg; 
gygbfshfNth ,Uf;fyhk;. 
rpypf;Nfhd;fisj; jahupj;jy; :  

 nghJthf ilMy;ify;ilFNshNuh rpNyd;fs;(R2SiCl2) my;yJ ilmiuy;ilFNshNuh rpNyd;fis(Ar2SiCl2)  
ePuhw;gFg;gjd; %yk; rpypf;Nfhd;fs; jahupf;fg;gLfpd;wd. ,it fhg;gu; tpidNtfkhw;wp Kd;dpiyapy; 570K 
ntg;gepiyapy; rpypf;fhd; kPJ Mtp epiyapy; cs;s RCl my;yJ ArCl I nrYj;jp jahupf;fg;gLfpd;wd.    

                                2RCl     +    Si          
         
            R2SiCl2. 

 ilMy;ify;ilFNshNuh rpNyd;fs;(R2SiCl2) ePuhw;gFf;Fk; NghJ rq;fpypj; njhlu; gygbfs; cUthfpd;wd. ,it 
,UKidfspYk; ePz;L nfhz;Nl nry;fpd;wd. 

                                   

                 
 NkhNdhMy;ify;FNshNuh rpNyd;fs;(RSiCl3) ePuhw;gFf;Fk; NghJ kpfTk; rpf;fyhd FWf;f gygbfs; cUthfpd;wd. 

rq;fpypj; njhlu; rpypf;Nfhd;fspYs;s Kida njhFjpapypUe;J ePu; %yf;$Wfis ePf;Ftjd; %yk; mtw;iw tisa 
rpypf;Nfhd;fshf khw;w ,aYk;. 
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rpypf;Nfhd;fspd; tiffs; : 

 Neu;f;Nfhl;L rpypf;Nfhd;fs; : ,it ilmy;ify; my;yJ ilmiuy; rpypf;fhd; FNshiuLfis ePuhw;gFj;jiyj; 
njhlu;e;J FWf;f tpidf;F cl;gLj;jp ngwg;gLfpwJ. 

 rpypf;Nfhd; ,ug;gu;fs; : ,t;tif rpypf;Nfhd;fs; nkj;jpyPd; my;yJ mijnahj;j njhFjpfisf; nfhz;L xd;whf 
,izf;fg;gl;Ls;sd. 

 rpypf;Nfhd; gprpd;fs; : rpypf;Nfhd;fis mf;upypf; v];lu; Nghd;w fupk gprpd;fSld; fyg;gjd; thapyhf ,it 
ngwg;gLfpd;wd. 

 tisa rpypf;Nfhd;fs; : ,it R2SiCl2 I ePuhw;gFg;gjd; %yk; ngwg;gLfpd;wd. 
 FWf;F gpizg;G rpypf;Nfhd;fs; : ,it RSiCl3 I ePuhw;gFg;gjd; %yk; ngwg;gLfpd;wd. 

rpypf;Nfhd;fspd; gad;fs; : 
1. rpypf;Nfhd;fs; Fiwe;j ntg;gepiy caTg;nghUshfTk;, ntw;wplg; gk;Gfs;, cau; ntg;gepiy vz;nza; njhl;bfspYk; 

gad;gLfpd;wd. 
2. ,it ePu; ntWf;Fk; Milfs; jahupj;jypy; gad;gLfpd;wd. 
3. ,it kpd;Nkhl;lhu;fs; kw;Wk; kw;w tPl;L cgNahf nghUl;fspy; kpd;fhg;G nghUshf gad;gLfpd;wd. 
4. rpypf;Nfhd;fs; Nru;f;fg;gl;l ngapz;l; kw;Wk; vdhky; mjpf ntg;gepiy #upa xsp <ug;gjk; kw;Wk; NtjpnghUl;fs; 

jhf;Fjy; Mfpatw;iw jhf;Fg;gpbf;fpd;wd. 
rpypf;Nfl;Lfs; :  

 rpypf;fhd; kw;Wk; Mf;]p[d; Mfpatw;iw nfhz;l ehd;Kfp myFfs; ntt;NtW tbtq;fspy; gpizf;fg;gl;L 
fpilf;Fk; fdpkq;fs; rpypf;Nfl;Lfs; vd;wiof;fg;gLfpd;wd.   

 Vwj;jho 95% GtpNkw;gug;ghdJ rpypf;Nfl; fdpkk; kw;Wk; rpypf;fh Mfpatw;why; cUthf;fg;gl;Ls;sJ. 
 fz;zhb kw;Wk; gPq;fhd; njhopw;rhiyfs; rpypf;Nfl; Ntjpapaiy mbg;gilahf nfhz;L mike;Js;sd. 

rpypf;Nfl;Lfspd; tiffs; : [SiO4]4-  ehd;Kfp myFfs; gpizf;fg;gl;Ls;s tpjj;jpd; mbg;gilapy; rpypf;Nfl;Lfs; 
gy;NtW tiffshf tifg;gLj;jg;gl;Ls;sd. 
Mu;j;Njh rpypf;Nfl;Lfs; (ePNrh rpypf;Nfl;Lfs;) :  
jdpj;j [SiO4]4-  ehd;Kfp myFfisf; nfhz;l vspa tif rpypf;Nfl;Lfs; Mu;j;Njh rpypf;Nfl;Lfs; my;yJ ePNrh 
rpypf;Nfl;Lfs; vd;wiof;fg;gLfpd;wd. v.fh : gPdirl;(Be2SiO4), MYtPd;(Fe/Mg)2SiO4. 

                                                                                           
igNuh rpypf;Nfl;Lfs; (m) NrhNuhrpypf;Nfl;Lfs; :  
  [Si2O7]6-  madpfis nfhz;Ls;s rpypf;Nfl;Lfs;   igNuh rpypf;Nfl;Lfs; (m) NrhNuhrpypf;Nfl;Lfs; vd;W 
miof;fg;gLfpd;wd. ,uz;L  [SiO4]4-  ehd;Kfp myFfs; xU %iyapYs;s xU Mf;]p[d; mZit gq;fpl;Lf; 
nfhs;Sk;NghJ ,it cUthfpd;wd. v.fh : jhu;l;tpill; - Sc2Si2O7. 

                                                                               
tisa rpypf;Nfl;Lfs; :  

 %d;W my;yJ mjw;F Nkw;gl;l [SiO4]4-  ehd;Kfp myFfs; tisa mikg;gpy; ,ize;J cUthd (SiO3)n2n-  madpfis 
nfhz;Ls;s rpypf;Nfl;Lfs; tisa rpypf;Nfl;Lfs; vd;wiof;fg;gLfpd;wd. xt;nthU rpypf;Nfl; myFk; mjd; ,uz;L 
Mf;]p[d; mZf;fis kw;w myFfSld; gq;fpl;Lf; nfhs;fpwJ.   v.fh : ngiuy; [Be3Al2(SiO3)6] 

                                                                                             
INdhrpypf;Nfl;Lfs; : ,uz;L my;yJ mjw;F Nkw;gl;l Mf;]p[d; mZf;fisg; gfpu;e;J nfhs;tjd; %yk; 
gpizf;fg;gl;l n rpypf;Nfl; myFfisf; nfhz;l rpypf;Nfl;Lfs; INdhrpypf;Nfl;Lfs; vd;wiof;fg;gLfpd;wd. NkYk; 
,it rq;fpyp rpypf;Nfl;Lfs;, ,ul;il rq;fpyp rpypf;Nfl;Lfs; vd tifg;gLj;jg;gLfpd;wd. 
rq;fpyp rpypf;Nfl;Lfs; (m) iguhf;rPd;fs;  : 

 ,t;tif rpypf;Nfl;Lfs; n vz;zpf;ifapyhd [SiO4]4-  ehd;Kfp myFfs; Neu;Nfhl;L mikg;gpy; ,ize;J cUthd 
(SiO3)n2n-  madpfis nfhz;Ls;sd. xt;nthU rpypf;Nfl; myFk; mjd; ,uz;L Mf;]p[d; mZf;fis kw;w 
myFfSld; gq;fpl;Lf; nfhs;fpwJ. v.fh : ];nghLkpd; [LiAl(SiO3)2]. 

                                                                                                   
,ul;il rq;fpyp rpypf;Nfl;Lfs; (m) mk;/gpNghy;fs; : 

 ,t;tif rpypf;Nfl;Lfs; [Si4O11]n
6n- 

  madpfis nfhz;Ls;sd. ,tw;wpy; ,uz;L ntt;NtW tpjkhd ehd;Kfp 
mikg;Gfs; fhzg;gLfpd;wd. (1) %d;W Kidfis gq;fpl;Lf; nfhz;lit  (2) ,uz;L Kidfis kl;Lk; gq;fpl;Lf; 
nfhz;lit.  
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 v.fh : fy;ehu; (m) M];ng];lh]; - vspjpy; jPg;gpbf;fhj rpypf;Nfl; ,it ntg;gf; fhg;Gg; nghUshfTk; Ntfj;jil 
gl;ilfs; fl;Lkhdg; nghUs; kw;Wk; tbfl;bfshfTk; gad;gLj;jg;gLfpwJ. M];ng];lh]; Gw;WNehia cz;lhf;Fk; 
rpypf;Nfl;Lfshf ,Ug;gjhy; ,tw;wpd; gad;ghL fl;LgLj;jg;gl;Ls;sJ. 

                             
jhs; (m) igNyh rpypf;Nfl;Lfs; :  

 ,t;tif rpypf;Nfl;Lfs; [Si2O5]n
2n- 

  madpfis nfhz;Ls;sd. ,tw;wpy; xt;nthU [SiO4]4-  ehd;Kfp myFk; kw;w 
myFfSld; %d;W Mf;]p[d; mZf;fis gq;fpl;Lf; nfhz;L jhs; Nghd;w mikg;ig cUthf;Ffpd;wd. 

 ,t;tif jhs; rpypf;Nfl;Lfspy; jhs;fs; xd;wpd; kPJ xd;whf mLf;fg;gl;Ls;sd. ,e;j mLf;FfSf;fpilNa ftu;r;rp 
tpir kpff; Fiwthf ,Ug;gjhy; ,it fpuh/igl; Nghd;Nw vspjpy; gpsTWfpd;wd. 

 v.fh : lhy;f;, ikf;fh. 

                             
Kg;gupkhd rpypf;Nfl;Lfs; (m) nlf;Nlh rpypf;Nfl;Lfs; : 

 [SiO4]4-  ehd;Kfp myfpYs;s midj;J Mf;]p[d; mZf;fSk; kw;w ehd;Kfp myFfSld; gq;fplg;gl;L cUthFk; 
Kg;gupkhd fl;likg;ig nfhz;l rpypf;Nfl;Lfs; Kg;gupkhd rpypf;Nfl;Lfs; (m) nlf;Nlh rpypf;Nfl;Lfs; 
vd;wiof;fg;gLfpd;wd. ,tw;wpd; nghJthd tha;g;ghL (SiO2)n. 

 v.fh : Fthu;l;];  -   [SiO4]4-  myFfis [AlO4]5-  myFfis nfhz;L gjpyPLnra;tjd; %yk; ,e;j nlf;Nlh 
rpypf;Nfl;Lfis Kg;gupkhd mYkpNdh rpypf;Nfl;Lfshf khw;w KbAk;. 
[pNahiyl;Lfs; : 

 [pNahiyl;Lfs; vd;git mYkpdpak;, rpypf;fhd; kw;Wk; Mf;]p[d; Mfpatw;iw xOq;fhd Kg;gupkhd fl;Lkhd 
mikg;gpy; nfhz;Ls;s Kg;gupkhz gbf jpz;kkhFk;.  

 ,it ePNuwpa Nrhbak; mYkpNdh rpypf;Nfl;LfshFk;. ,tw;wpd; nghJthd tha;g;ghL NaO.(Al2O3).x(SiO2).yH2O (x = 2 
Kjy; 10,   y = 2 Kjy; 6). 

 [pNahiyl;Lfs; Ez;Jis mikg;ig nfhz;Ls;sd. xw;iw Neu;kpd;Rik nfhz;l Nrhbak; madpfSk; ePu; 
%yf;$WfSk; ,j;Jisfspy; jsu;thf ,Uj;jp itf;fg;gl;Ls;sd. 

 gq;fplg;gl;l Mf;]p[d; mZf;fspd; Kyk; Si kw;Wk; Al mZf;fs; ehd;Kfp mikg;gpy; xd;Wld; xd;W 
xUq;fpizf;fg;gl;Ls;sd. [pNahiyl;Lfs; fspkz; fdpkj;ij xj;Js;sd Mdhy; mtw;wpd; gbf mikg;gpy; 
NtWgLfpd;wd. 

 Xd;Wld; xd;W ,izf;fg;gl;l Njd;$l;L mikg;ig xj;j Kg;gupkhd gbf mikg;ig [pNahiyl;Lfs; ngw;Ws;sd. 
 Vwj;jho xNurPuhf mike;jpUf;Fk; Ez;Jisfspd; cUtsT ,f;fl;likg;gpd; kw;nwhU rpwg;gk;rkhFk;. ,J gbfj;ij 

%yf;$W ry;yil Nghd;W nray;gl mDkjpf;fpwJ. [pNahiyl;Lfisg; gad;gLj;jp ePupd; epue;ju fbdj;jd;ikia 
ePf;fyhk;.  

 myF 3. P – njhFjp jdpkq;fs; - II  
iel;u[d; njhFjp jdpkq;fspd; tsk; : 

 G+kpapd; tspkz;lykhdJ Vwj;jho 78% iliel;u[d; thAit nfhz;Ls;sJ. NkYk; ,J Nrhbak; 
iel;Nul;lhfTk;(rpyp ntbAg;G), nghl;lhrpak; iel;Nul;lhfTk;(,e;jpa ntbAg;G) Gtpapd; Nkw;gug;gpy; fhzg;gLfpwJ. 

 gh];gu];> gh];Ngl;Lfshf(GSugill;, FNshNuhgill; kw;Wk; i`l;uhf;]pmgill;) fhzg;gLfpwJ. 
iel;u[d; jahupj;jy; :  

 iel;u[d; thAthdJ njhow;Kiwapy; gpd;d thiytbj;jy; Kiwapy; jput fhw;wpypUe;J gpupj;njLf;fg;gLfpwJ. 
Vwj;jho 575K ntg;gepiyapy; Nrhbak; mirL Nru;kj;ij ntg;gr; rpijTf;F cl;gLj;jp J}a ilel;u[idg; ngw 
KbAk;.                     2NaN3              →           2Na        +        3N2 

 mk;Nkhdpahit GNuhkpd; ePu; nfhz;L Mf;]p[Ndw;wk; nra;;Jk; iel;u[id ngw KbAk;. 
                         8NH3       +     3Br2       →      6NH4Br     +      N2 
iel;u[dpd; gz;Gfs; : 

 G+kpapy; fpilf;Fk; iel;u[d; thAthdJ 14.5% N14  kw;Wk; 0.4% N15 INrhNlhg;Gf;fisf; nfhz;Ls;sJ.  
 iel;u[d; thAthdJ rw;Nw ke;jj; jd;ik nfhz;lJ. ,jw;F fhuzk; %yf;$Wfspd; mjpf gpizg;G Mw;wy; kjpg;Ng 

fhuzkhFk;(225 cal mol-1 my;yJ 946 kj mol-1) MFk;. 
 iliel;u[d; <dpahf nray;gLtjpy;iy. Mdhy; CO %yf;$iw NghyNt ,JTk; cNyhfq;fSld; tpidg;Gupe;J 

Fiwe;j mstpyhd mizTfis (M → N≡N) cUthf;FfpwJ. 
 ypj;jpaj;Jld; tpidGupe;J Li3N Nru;kj;ij jUk; tpid kl;LNk miwntg;gepiyapy; epfOk; iel;u[dpd; tpidahFk;. 

kw;w jdpkq;fSld; iel;u[d; cau; ntg;gepiyfspy; kl;LNk tpidGupfpwJ. 
      6Li    +     N2         →       2 Li3N         ║       3Ca    +     N2         →       Ca3N2        ║         2B    +     N2         →       2BN 
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13 
 

N`gu; Kiwapy; mk;Nkhdpah jahupj;jy; : i`l;u[Dld; Neubahf tpidGupe;J mk;Nkhdpahit jUfpwJ. ,Uk;G 
tpidNtf khw;wp Kd;dpiyapy; cfe;j ntg;gepiyapy; mjpfg;gbahd mOj;jk; ,t;tpidf;F rhjfkhf 
mike;Js;sJ.  

                    
 

 
 N2       +   

 

 
  H2          NH3          ΔHf    =  - 46.2 kj mol-1 

iel;u[dpd; gad;fs; : 
1. mk;Nkhdpah> iel;upf; mkpyk;> fhy;rpak; iradikL Mfpatw;iw jahupf;f gad;gLfpJ. 
2. mjpFspu;epiy mWitr;rpfpr;irf;Fj; Njitahd Fiwe;j ntg;gepiyia cUthf;fTk; capupay; gjg;gLj;jpahfTk; 

jput iel;u[d; gad;gLfpwJ. 
mk;Nkhdpah jahupj;jy; : 

 A+upahit ePuhw;gFg;gjd; %yk; mk;Nkhdpah ngwg;gLfpwJ. 
                          NH2CONH2      +     H2O   →         2NH3     +     CO2 

 Ma;tfj;jpy; mk;Nkhdpak; cg;Gf;fis fhuq;fSld; Nru;j;J ntg;gg;gLj;jp iel;u[d; jahupf;fg;gLfpwJ. 
                     2NH4Cl       +      CaO      →           CaCl2      +   2NH3      +     H2O 

 nkf;dPrpak; iel;iuL Nghd;w cNyhf iel;iuLfis ePUld; Nru;j;J ntg;gg;gLj;Jtjd; %yKk; ,ij jahupf;f 
KbAk;.                   Mg3N2      +   6H2O      →           3Mg(OH)2    +     2NH3 

 ,Uk;G tpidNtf khw;wpapd; kPJ 750K ntg;gepiyapy; 200atm mOj;jj;jpy; iel;u[d; kw;Wk; i`l;u[d; 
thAf;fyitia nrYj;Jtjd; %yk; njhopw;Kiwapy; mk;Nkhdpah jahupf;fg;gLfpwJ. rkepiyia tpiuthf 
miltjw;fhf rpwpjsT K2O kw;Wk; Al2O3 MfpadTk; gad;gLj;jg;gLfpwJ.  

                              N2    +  3H2       

  

    

       
 →     2NH3. 

mk;Nkhdpah kPJ ntg;gj;jpd; tpisT : 500K f;F mjpfkhd ntg;gepiyfspy; mk;NkhdpahthdJ rpijtile;J mjd; 
jdpkq;fshf khWfpwJ.  ,e;j rpijT tpidahdJ epf;fy; ,Uk;G Nghd;w cNyhf tpidNtf khw;wpfshy; 
J}z;lg;glyhk;. njhlu;e;J kpd;ghr;rypd; NghJ mk;Nkhdpah Kw;wpYkhf rpijtilfpwJ. 

                               2NH3         
     

     
        N2    +  3H2        

mk;ikd;fs; cUthjy; :  
 madp ,UKid ftu;r;rpapd; fhuzkhf mk;Nkhdpah Vw;wk; ngw;w Nru;kq;fis  mk;Nkhdpah cUthf;FfpwJ. v.fh : 

[CaCl2.8NH3] ,jpy; mk;Nkhdpah ,UKidapd; vjpu;Kidfs; Ca2+ madpia Nehf;fp ftug;gLfpd;wd. 
 mk;Nkhdpah %yf;$W <dpahfTk; nray;gl;L [Co(NH3)6]3+,  [Ag(NH3)2]+    Nghd;w mizT Nru;kq;fis cUthf;FfpwJ. 

v.fh : fhg;gu; ry;Ngl;bd; ePu;f;fiurYld; mjpfsT mk;Nkhdpahit Nru;f;Fk;NghJ mlu; ePy epwk; nfhz;l Nru;kk; 
[Cu(NH3)4]2+   cUthfpwJ. 
mk;Nkhdpahtpd; tbtikg;G : mk;Nkhdpah %yf;$whdJ gpukpL tbtj;jpy; cs;sJ. ,jpy; N-H gpizg;G ePsk; 
1.016A0 kw;Wk; gpizg;Gf; Nfhz kjpg;G 1070. xU Kidapy; xU jdpj;j ,ul;il vyf;l;uhd;fis nfhz;Ls;sjhy; 
mk;Nkhdpah ehd;Kfp tbtikg;ig nfhz;Ls;sJ. 

                                       
iel;upf; mkpyk; jahupj;jy; : 

 rkmsT nghl;lhrpak; my;yJ Nrhbak; iel;Nul;il mlu; fe;jf mkpyj;Jld; Nru;j;J ntg;gg;gLj;jp iel;upf; mkpyk; 
ngwg;gLfpwJ.                KNO3  +    H2SO4      →        KHSO4     +       HNO3 

 iel;upf; mkpyk; rpijtiljiy jLf;Fk; nghUl;L ntg;gepiyahdJ Kbe;jtiu Fiwthf itf;fg;gLfpwJ. mkpyk; 
Fspu;e;J GifAk; jputkhf khWfpwJ. iel;upf; mkpyk; rpijtile;J rpwpjsT iel;u[d; il Mf;i]L cUthtjhy; 
,j;jputk; gOg;G epwkhf fhl;rpaspf;fpwJ.    
                             4HNO3         →       4NO2       2H2O      +     O2 
tzpf uPjpapy; iel;upf; mkpyk; jahupj;jy; : 

 M];thy;l; Kiwia gad;gLj;jp mjpf mstpy; iel;upf; mkpyk; jahupf;fg;gLfpwJ. ,k;Kiwapy; N`gu; 
KiwapypUe;J cUthd mk;NkhdpahthdJ gj;J klq;F fhw;Wld; fyf;fg;gLfpwJ. ,f;fyitahdJ 
ntg;gg;gLj;jg;gl;L tpidNtfkhw;wp itf;fg;gl;Ls;s jdp miwapDs; nrYj;jg;gLfpwJ.  

 mq;F gpshl;bd fk;gp tiyAld; njhlu;G cz;lhf;fg;gLfpwJ. ntg;gepiy 1275K f;F cau;j;jg;gLk;NghJ cNyhf 
tiyahdJ tpiuthf mk;Nkhdpahit Mf;]p[Ndw;wk; nra;J NO thAit cUthf;FfpwJ. gpd;du; mJ iel;u[d; 
ilahf;irlhf Mf;]p[Ndw;wk; milfpwJ.  
                       4NH3     +     5O2      →        4NO   +   6H2O    +      120 kj 

                                                                     2NO      +     O2       →        2NO2 

 ,t;thW jahupf;fg;gl;l iel;u[d; il Mf;i]L thA tupirahf mikf;fg;gl;Ls;s gug;Gf;ftu; NfhGuq;fspd; topahf  
nrYj;jg;gLfpwJ. ,J ePUld; tpidg;gl;L iel;upf; mkpyj;ij jUfpwJ. cUthf;fg;gl;l iel;upf; mkpykhdJ fhw;W 
nrYj;jp ntSf;fg;gLfpwJ. 
                     6NO2    +       3H2O     →        4HNO3      +     2NO     +       H2O 
cNyhfq;fs; kPjhd iel;upf; mkpyj;jpd; tpid : 

 jq;fk;, gpshl;bdk;, Nubak;, ,upbak; kw;Wk; lhz;Lyk; Nghd;wtw;iwj; jtpu kw;w vy;yh cNyhfq;fSk; iel;upf; 
mkpyj;Jld; tpidGupfpd;wd. 

 mYkpdpak;, ,Uk;G, Nfhghy;l; kw;Wk; FNuhkpak; Nghd;w rpy cNyhfq;fs; mlu; iel;upf; mkpyj;Jld; 
tpidg;gLk;NghJ mtw;wpd; cNyhfg; gug;gpd; kPJ Mf;i]L mLf;F cUthtjhy; tpid nrayw;wjhfpwJ. 

 iel;upf; mkpykhdJ bd;, Mu;rdpf;, Md;bkdp kw;Wk; khypg;bdk; Nghd;w Fiwe;j Neu;kpd; jd;ik nfhz;l 
cNyhfq;fSld; cNyhf Mf;i]Lfis cUthf;FfpwJ. ,e;j Mf;i]Lfspy; cNyhfkhdJ cau; Mf;]p[Ndw;w 
epiyapy; fhzg;gLfpJ. 
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 iel;upf; mkpyk; cNyhfq;fSld; tpidg;gLk;NghJ NO2, NO thA kw;Wk; H2O Mfpad kpfg;nghJthf cUthFk; 
tpisg;nghUl;fshFk;. kpf mupjhf N2, NH2OH kw;Wk; NH3 MfpadTk; cUthf;fg;gLfpd;wd.  
iel;upf; mkpyj;jpd; gad;fs; : 

 ,uh[ jpuhtfk; jahupj;jypy; Mf;]p[Ndw;wpahf iel;upf; mkpyk; gad;gLfpwJ. 
 iel;upf; mkpy cg;Gfs; Gifg;glj; njhopypYk;(AgNO3), Jg;ghf;fpfSf;F Njitahd ntbkUe;JfspYk;(NaNO3) 

gad;gLfpd;wd. 
gh];gu]pd; GwNtw;Wik tbtq;fs; :  
ntz; gh];gu]; :  

 Gjpjhf jahupf;fg;gl;l ntz; gh];gu]; epwkw;wJ. Mdhy; rpwpJ Neuj;jpy; rptg;G gh];gu]; mLf;F cUthtjhy; 
ntspupa kQ;rs; epwkhf khWfpwJ. 

 ,J tp~j;jd;ik nfhz;lJ. NkYk; ,J cs;spg;G+z;bd; kzKilaJ. 
 ,J Mf;]p[Ndw;wkiltjd; fhuzkhf ,Uspy; xspu;fpwJ. ,e;epfo;r;rp epd;nwhspu;jy; vd;wiof;fg;gLfpwJ. 
 ,jd; vupA+l;L ntg;gepiy kpff; Fiwthf ,Ug;gjdhy; miwntg;gepiyapy; fhw;wpy; jhdhf gw;wp vupe;J P2O5 Ij; 

jUfpwJ. 

                                       
rptg;G gh];gu]; : 

 ,J tp~j;jd;ik mw;wJ. NkYk; ,J epd;nwhspu;jiy fhl;Ltjpy;iy. 
 ,J Fiwe;j ntg;gepiyapy; jPg;gw;Wtjpy;iy. 

fhw;W kw;Wk; xspapy;yh #o;epiyapy; 4200C ntg;gepiyf;F ntg;gg;gLj;Jtjd; %yk; ntz; gh];gui] rptg;G 
gh];gu]hf khw;w ,aYk;.  
ke;j thA #oypy; rptg;G gh];gui] nfhjpf;f itj;J Mtpia ePupdhy; Fspu;tpg;gjd; %yk; kPsTk; ntz; 
gh];gu]hf khw;w ,aYk;.        
gh];gu]pd; mikg;G : 

 gh];gu]; mLf;F mikg;ig ngw;Ws;sJ. NkYk; ,J Fiwflj;jpahf nray;gLfpwJ.  
 ehd;F gh];gu]; mZf;fshy; Md P4 ehd;Kfp myFfs; ,ize;J cUthd rq;fpyp gygb mikg;gpy; cs;sd. 
 iel;u[d; Nghyy;yhky; P – P xw;iw gpizg;Gfis tpl P ≡ P  Kg;gpizg;Gfs; typik Fiwe;jit. mjhtJ 

gh];gu]; mZf;fs; Kg;gpizg;GfSf;F gjpyhf xw;iw gpizg;Gfshy; gpizf;fg;gl;Ls;sd. 

                           rptg;G gh];gu]; 
gh];gu]pd; Ntjpg;gz;Gfs; : gh];gu]; mjpf tpidj;jpwd; nfhz;lJ. 

1. Mf;]p[Dld; tpid : kQ;rs; epw gh];gu]; fhw;wpy; jhdhf jPg;gw;wp vupe;J gh];gu]; ngd;lhf;i]L ntz;Gifiaj; 
jUfpwJ. rptg;G gh];guRk; ntg;gg;gLj;Jk;NghJ Mf;]p[Dld; tpidg;gl;L gh];gu]; l;iu Mf;i]L my;yJ 
gh];gu]; ngd;lh Mf;i]ilj; jUfpwJ.  
                        P4   +   3O2    →     P4O6           ║        P4   +   5O2    →     P4O10       

2. FNshupDld; tpid : gh];gu]; FNshupDld; tpidg;gl;L l;iu kw;Wk; ngd;lh FNshiuLfisj; jUfpwJ. 
miwntg;gepiyapy; kQ;rs; gh];gu]; jPtpukhf tpidg;GupfpwJ. Mdhy; rptg;G gh];gu]; ntg;gg;gLj;Jk;NghJ kl;Lk; 
tpidGupfpwJ.  
                       P4   +   6Cl2    →    4 PCl3           ║       P4   +   10Cl2    →     4PCl5            

3. fhuq;fSld; tpid : kQ;rs; gh];gui] ke;j thAr; #oypy; fhuq;fSld; Nru;j;J nfhjpf;fitf;Fk; NghJ gh];gPd; 
thAit ntspNaw;WfpwJ. ,jpy; gh];gu]; xLf;Fk; fhuzpahf nray;gLfpwJ. 
          P4        +      3NaOH      +      3H2O        →        3NaH2PO2       +         PH3  ↑ 

4. iel;upf; mkpyj;Jld tpid : gh];gu]; mlu; iel;upf; mkpyj;Jld; tpidg;gLj;Jk; NghJ gh];ghupf; mkpykhf 
Mf;]p[Ndw;wk; milfpwJ. ,t;tpidapy; gbf mNahbd; tpidNtfkhw;wpahf nray;gLfpwJ. 
                P4        +      20HNO3       →        4H3PO4       +      20NO2     +     4H2O 
 

5. cNyhfq;fSld; tpid : Ca kw;Wk; Mg Nghd;w cNyhfq;fSld; gh];gu]; tpidg;gl;L gh];igLfisj; jUfpwJ. 
Nrhbak; kw;Wk; nghl;lhrpak; Nghd;w cNyhfq;fs; tPupaKld; tpidGupfpd;wd. 
              P4   +   6Mg    →    2Mg3P2           ║        P4   +   6Ca    →    2Ca3P2            ║           P4   +   12Na    →    4Na3P     
gh];gu]pd; gad;fs; :    

 jPg;ngl;bfspy; rptg;G gh];gu]; gad;gLfpwJ. 
 ,J gh];gu]; ntz;fyk; Nghd;w cNyhff; fyitfs; jahupg;gpYk; gad;gLj;jg;gLfpd;wd. 

gh];gPd; jahupj;jy; :  
 fhu;gd; il Mf;i]L my;yJ i`l;u[d; ke;jr; #oypy; ntz;gh];gui] Nrhbak; i`l;uhf;i]Lld; tpidg;gLj;jp 

gh];gPd; jahupf;fg;gLfpwJ. 
               P4        +      3NaOH      +      3H2O        →        3NaH2PO2       +         PH3  ↑ 

 ePu; my;yJ ePu;j;j fdpk mkpyq;fisf; nfhz;L cNyhf gh];igLfis ePuhw;gFg;gjd; %ykhfTk; gh];gPidj; 
jahupf;f KbAk;.                   Ca3P2   +      6H2O     →         2PH3  ↑       +3Ca(OH)2 

gh];gPdpd; Ntjpg; gz;Gfs; : 
1. ntg;g epiyg;Gj; jd;ik : fhw;wpy;yhr; #oypy; 317K ntg;gepiyf;F ntg;gg;gLj;Jk;NghJ my;yJ mjd; topNa 

kpd;gha;r;riy epfo;j;Jk; NghJ gh];gPd; thAthdJ mjd; jdpkq;fshf rpijtilfpwJ. 
                                   4PH3       →    P4        +    6H2 
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2. vupj;jy; tpid : gh];gPd; thAit fhw;W my;yJ Mf;]p[Dld; ntg;gg;gLj;Jk; NghJ vupe;J nkl;lh gh];ghu]f; 
mkpyj;ij jUfpwJ.             4PH3       +      8O2       →         P4O10       +      6H2O 

3. fhug;gz;G : gh];gPd; xU typik Fiwe;j fhukhFk;. ,J N`y[d; mkpyq;fSld; tpidg;gl;L gh];Nghdpak; 
cg;Gf;fis cUthf;FfpwJ.               PH3       +    HI        →      PH4I 
gh];gPdpd; tbtikg;G : gh];gPd; mZ sp2 ,df;fyg;gpYs;sJ. %d;W Mu;gpl;lhy;fs; gpizg;G vyf;l;uhd; 
,ul;ilfshy; epugg;gl;Ls;sd. NkYk; ehd;Kfpapd; ehd;fhk; %iy jdpj;j vyf;l;uhd; ,ul;ilahy; epug;gg;gl;Ls;sJ. 
vdNt gpizg;Gf; Nfhzk; 940 f;F Fiwf;fg;gl;Ls;sJ. gh];gPd; gpukpL tbtj;ij ngw;Ws;sJ. 

                                         
gh];gPdpd; gad;fs; : 

 gh];gPd; mjpfstpy; Gifia cUthf;Ftjhy; Gifj;jpiuia cUthf;f gad;gLfpwJ. fg;gy;fspy; fhy;rpak; fhu;igL 
kw;Wk; fhy;rpak; gh];igL fyit itf;fg;gl;Ls;sd. 

 Jisaplg;gl;l fyid flypy; tPrp vupAk;NghJ mJ gh];gPd; kw;Wk; mrpl;byPd; thA fyitia ntspNaw;WfpwJ. 
ntspNaw;wg;gl;l gh];gPd; thA jPg;gw;wp vupe;J mrpl;bypidAk; vupa itf;fpwJ.  

 ,t;thW vupAk; thAf;fs; njhlu;e;J tUk; fg;gy;fSf;F rkpf;iQahf nray;gLfpd;wd. ,J n`y;k; N`hy;k;]; 
Kd;dwptpg;ghd; vd miof;fg;gLfpwJ. 
gh];gu]; l;iu FNshiuL jahupj;jy; : ntz; gh];gu]; kPJ FNshupd; thAit nkJthf nrYj;Jk;NghJ gh];gu]; 
l;iu FNshiuL cUthfpwJ.  ntz; gh];gui] jNahidy; FNshiuLld; tpidg;gLj;jpAk; ,ij ngw ,aYk;.   
                     P4        +      8SOCl2       →       4PCl5       +      4SO2        +       2S2Cl2 

gh];gu]; l;iu FNshiubd; mikg;G : 

                                         
gh];gu]; l;iu FNshiubd; Ntjpg;gz;Gfs; : 

 gh];gu]; l;iu FNshiuL Fspu;e;j ePupy; ePuhw;gFg;gile;J gh];gu]; mkpyj;ij jUfpwJ. 
                                                           PCl3     +    3H2O       →       H3PO3     +    3HCl 

 gh];gu]; l;iu FNshiuL My;f`hy; kw;Wk; fhu;ghf;]pypf; mkpy njhFjpfis  nfhz;l kw;w %yf;$WfSlDk; 
,Nj Nghd;w tpidfs; epfo;fpd;wd.  

      3C2H5OH   +   PCl3    →    3C2H5Cl    +   H3PO3          ║        3C2H5COOH   +   PCl3     →    3C2H5COCl    +    H3PO3   

gh];gu]; l;iu FNshiubd; gad;fs; : FNshupNdw;wf; fhuzpahfTk;> H3PO3      jahupj;jypYk;  gad;gLfpwJ. 
gh];gu]; ngd;lh FNshiuL jahupj;jy; :  PCl3   I mjpfsT FNshupDld; tpidg;gLj;Jk; NghJ PCl5 fpilf;fpwJ. 
gh];gu]; ngd;lh FNshiubd; Ntjpg;gz;Gfs; : 

 ntg;gg;gLj;Jk; NghJ gh];gu]; ngd;lh FNshiuL rpijtile;J gh];gu]; l;iu FNshiuL kw;Wk; FNshupd; 
Mfpatw;iw cUthf;FfpwJ.               PCl5(g)       →     PCl3(g)     +     Cl2(g) 

 ePUld; gh];gu]; ngd;lh FNshiuL tpidg;gl;L gh];Nghiuy; FNshiuL kw;Wk; Mu;j;Njh gh];ghupf; mkpyj;ij 
jUfpwJ.      PCl5  +  H2O   →   POCl3   +    2HCl        ║       POCl3  +  3H2O   →   H3PO4   +    3HCl       

 gh];gu]; ngd;lh FNshiuL cNyhfq;fSld; tpidg;gl;L cNyhf FNshiuLfisj; jUfpwJ. 
              2Ag    +   PCl5     →      2AgCl      +    PCl3              ║            Sn    +   PCl5     →      SnCl4      +    PCl3 . 
gh];gu]; ngd;lh FNshiubd; gad;fs; : rpwe;j FNshupNdw;wf; fhuzpahfTk;> i`l;uhf;]py; njhFjpfis FNshupd; 
mZf;fs; nfhz;L gjpyPL nra;aTk; gad;gLfpd;wd. 
gh];gu]; l;iu Mf;i]bd; mikg;G :  

 gh];gu]; l;iu Mf;i]bd; ehd;F gh];gu]; mZf;fs; ehd;Kfpapd; %iyfspYk; MW Mf;]p[d; mZf;fs; 
tpspk;GfspYk; mike;Js;sd.  

 P – O gpizg;G ePsk; 165.6pm.  ,J P-O(184pm) xw;iw gpizg;gpd; ePsj;ij tpl FiwthFk;.  
 pπ – pπ gpizg;gpd; fhuzkhf ,jpy; Fwpg;gplj; jFe;j msT ,ul;il gpizg;Gj; jd;ik cUthfpwJ. 

                                         
gh];gu]; ngd;lh Mf;i]bd; mikg;G :  

 P4O10  %yf;$wpy; xt;nthU gh];gu]; mZTk; %d;W Mf;]p[d; mZf;fSld; %d;W gpizg;GfisAk;  $Ljyhf 
xU Mf;]p[d; mZTld; <jy; rfg;gpizg;igAk; cUthf;Ffpd;wd.  

 Kida P - O <jy; rfg;gpizg;gpd; ePsk; 143pm, ,J vjpu;ghu;f;fg;gl;l xw;iw gpizg;gpd; ePsj;ij tpl Fiwthd 
kjpg;ghFk;.  

 Mf;]p[d mZtpd; epuk;gpa p Mu;gl;lhy;fSk; gh];gu]pd; fhypahd d Mu;gpl;lhYk; Nkw;nghUe;JtNj ,jw;F 
fhuzkhFk;.  
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Mf;]p[d; njhFjp jdpkq;fspd; tsk; :  
 16 Mk; njhFjp jdpkq;fs; rhy;Nfh[d;fs; my;yJ jhjPdpfs; vd miof;fg;gLfpd;wd. Vnddpy; ngUk;ghyhd 

jhJf;fs; Mf;i]Lfs; my;yJ ry;igLfshf cs;sd. 
 ,J fhw;wpy; ilMf;]p[dhfTk;> Mf;i]Lfshf Nru;k epiyapYk; fhzg;gLfpwJ. Gtp gug;gpy; Mf;]p[Dk; ry;gUk; 

KiwNa 46.6% kw;Wk; 0.034% rjtPj epiwia cUthf;Ffpd;wd. 
 ry;gu; jdpkkhdJ ry;Ngl;LfshfTk;([pg;rk;, vg;rk;) ry;igLfshfTk;(fyPdh, [pq;f; gpsz;l;) fhzg;gLfpwJ. 
 ,J vupkiy rhk;gypYk; fhzg;gLfpwJ. 

Mf;]p[d; jahupj;jy; :  
 njhopw;Kiwapy; jputkhf;fg;gl;l fhw;iw gpd;df; fha;r;rp tbg;gjd; %yk; Mf;]p[d; ngwg;gLfpwJ. 
 Ma;tfj;jpy; i`l;u[d; nguhf;i]il tpidNtf khw;wp(MnO2) Kd;dpiyapy; rpijj;Njh my;yJ nghl;lhrpak; 

ngu;khq;fNdl; nfhz;L Mf;]p[Ndw;wk; milar; nra;Njh Mf;]p[d; jahupf;fg;gLfpwJ. 

             2H2O2           2H2O    +    O2       ║    5H2O2   +    2MnO4
-     +   6H +        5O2     +    8H2O     +   2Mn2+ 

XNrhd; jahupj;jy; :  
 Ma;tfj;jpy; Mf;]p[d; thAtpd; topNa kpd;gha;r;riy cUthf;fp XNrhd; jahupf;fg;gLfpwJ. 20000 V kpd;dOj;jj;jpy; 

Vwj;jho 10% Mf;]p[d; XNrhdhf khw;wg;gLfpwJ. ,jdhy; XNrhd; fye;j Mf;]p[d; fpilf;fpwJ. 
 jputkhf;fg;gl;l XNrhd; fye;j Mf;]p[id gpd;df;fha;r;rp tbj;jypd; NghJ XNrhd; J}a epiyapy; ntspupa ePy epw 

thAthf fpilf;fpwJ.          O2         2(O)        ║        O2       +    (O)      O3 
XNrhdpd; mikg;G :  XNrhd; %yf;$W tise;j tbtj;ijAk; Mf;]p[d; mZf;fSf;fpilNa rPu;ikahd cs;slq;fh 
gpizg;igAk; ngw;Ws;sJ.  

                                    
Mf;]p[dpd; gad;fs; :  

1. capupdq;fs; tho;tjw;F Mf;]p[d; kpf ,d;wpaikahjjhFk;  
2. Mf;]pmrpl;byPd; gw;witg;ghdpy; gad;gLfpwJ. 
3. jput Mf;]p[d; uhf;nfLfspy; vupnghUshfg; gad;gLfpwJ. 

fe;jfj;jpd; GwNtw;Wik tbtq;fs; : 
 gbf tbtKilait : rha;rJu fe;jfk;(α fe;jfk;), xw;iwr; rupT fe;jfk;(β fe;jfk;). 
 gbf tbtkw;wit : nefpop fe;jfk;(γ fe;jfk;), fe;jf ghy;kk; kw;Wk; fe;jf $o;kk;. 
 rhjhuz ntg;g mOj;j epiyfspy; ntg;g ,af;ftpay; epiyg;Gj; jd;ikAila xNu GwNtw;Wik tbtk; rha;rJu 

fe;jfkhFk;. ,tw;wpd; tbfq;fs; S8  %yf;$Wfshy; Mdit. Fwpg;gpl;l kQ;rs; epwKilait. 
 960C f;F Nky; nkJthf ntg;gg;gLj;Jk;NghJ ,J xw;iwr; rupT fe;jfkhf khWfpwJ. 960C f;F fPo; Fspu;tpf;Fk; NghJ 

β fe;jfk; kPsTk; α fe;jfkhf khWfpwJ. 
 xw;iwr; rupT fe;jfKk; rpwpjsT S6  %yf;$WfSld; S8  %yf;$Wfisf; nfhz;Ls;sJ. ,J ePz;l Crp Nghd;w 

gl;lf mikg;ig ngw;Ws;sJ. 960C  -  1190C ntg;gepiy vy;iyapy; epiyg;Gj; jd;ikAilaJ. 
ry;gu; il Mf;i]L jahupj;jy; :  

 fe;jfj;jpypUe;J jahupj;jy; : fe;jfj;ij fhw;wpy; vupg;gjd; %yk; ngUkstpy; fe;jf il Mf;i]L jahupf;fg;gLfpwJ. 
6 – 8% fe;jfkhdJ fe;jf l;iu Mf;i]lhf Mf;]p[Ndw;wkilfpwJ. 
                   S     +    O2        →        SO2                        ║                     2S      +     3O2        →        2SO3 

 ry;igLfspypUe;J jahupj;jy; : fyPdh(PbS)  [pq;f; gpsz;l;(ZnS) Nghd;w ry;igL jhJf;fis fhw;wpy; tWf;Fk;NghJ 
fe;jf il Mf;i]L ntspNaw;wg;gLfpwJ. 
                                  ZnS    +    3O2       →         2SO2            ║            4FeS      +     11O2       →        2Fe2O3       +      8SO2 

 Ma;tfj; jahupg;G : cNyhfk; my;yJ cNyhf ry;igl;bid fe;jf mkpyj;Jld; tpidg;gLj;jp fe;jf il Mf;i]L 
Ma;tfj;jpy; jahupf;fg;gLfpwJ.     
               Cu      +     2H2SO4       →     CuSO4      + SO2      +     2H2O      ║       SO3

-     +     2H+       →      H2O      +    SO2 
ry;gu; il Mf;i]bd; gz;Gfs; :  

 vupkiy ntbj;jjypy; ntspNaWk; thAtpy; fe;jf il Mf;irL fhzg;gLfpwJ. 
 ,J epwkw;w %r;R jpzwiy Vw;gLj;Jk; kzKila thA. 
 fhw;iw tpl 2.2 klq;F fdkhdJ. fe;jf il Mf;i]il 2.5atm tsp mOj;jj;jpy; 288K ntg;gepiyapy; 

jputkhf;fyhk;. 
ry;gu; il Mf;i]bd; gad;fs; :  

1. Kb, gl;L, fk;gsp Nghd;wtw;iw ntSf;fg; gad;gLfpwJ. 
2. tptrhaj;jpy; jhtuq;fs; kw;Wk; gapu;fspy; fhzg;gLk; njhw;Wfis ePf;f gad;gLj;jyhk;. 

ry;gu; il Mf;i]bd; tbtikg;G : fe;jf il Mf;i]bd; fe;jf mZ sp2 ,df;fyg;G mile;Js;sJ. S kw;Wk; O 
Mfpadtw;wpw;fpilNa Vw;gLk; pπ – dπ Nkw;nghUe;Jjyhy; mitfSf;fpilNa xU ,ul;il gpizg;G cUthfpwJ. 

                                  
fe;jf mkpyk; jahupj;jy; :  

 fhuPa rpw;wiu Kiw, njhL Kiw kw;Wk; mLf;F Kiw Mfpadtw;wpd; %yk; fe;jf mkpyj;ij jahupf;fyhk;.  
 njhL Kiwapy; fe;jf mkpyk; jahupf;Fk; Kiwapy; gpd;tUk; gbepiyfs; cs;sd. 
 njhlf;fj;jpy; fe;jfk;  my;yJ ,Uk;G igiul;Lfis fhw;wpy; vupj;J fe;jf il Mf;i]L ngwg;gLfpwJ. 

                 S    +    O2          →    SO2         ║      4FeS2     +     11O2       →      2Fe2O3        +     8SO2 

 cUthd fe;jf il Mf;irlhdJ V2O5 my;yJ gpshl;bdk; Vw;wg;gl;l M];ng];lh]; Mfpatw;wpd; Kd;dpiyapy; 
fe;jf l;iuMf;i]lhf fhw;wpdhy; Mf;]p[Ndw;wk; milfpwJ. 
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 fe;jf l;iu Mf;irlhdJ mlu; fe;jf mkpyj;jpy; cwpQ;rg;gl;L Xypaj;ij jUfpwJ. ,jDld; ePiur; Nru;j;J fe;jf 

mkpykhf khw;wg;gLfpwJ.        SO3     +    H2SO4   →    H2S2O7      
   
       2H2SO4 

 mjpf tpisg; nghUisg; ngw 2bar mOj;jk; kw;Wk; 720K   ntg;gepiyapy; guhkupf;fg;gLfpwJ. ,k;Kiwapy; 
jahupf;fg;gLk; fe;jf mkpyk; 96% J}a;ikahdJ. 
fe;jf mkpyj;jpd; gad;fs;  :  

1. mk;Nkhdpak; ry;Ngl; kw;Wk; #g;gu; gh];Ngl; Nghd;w cuq;fis ngUkstpy; jahupf;f gad;gLfpwJ. 
2. i`l;NuhFNshupf; mkpyk;> iel;upf; mkpyk; Nghd;w Ntjp nghUl;fs; jahupg;gpYk; gad;gLfpwJ. 
3. ,J cyu;j;Jk; fhuzpahf gad;gLfpwJ. 
4. NkYk;, epwkp nghUl;fs;, ntbg; nghUl;fs; Nghd;w jahupg;gpy; gad;gLfpJ. 

ry;Ngl;Lfs; / fe;jf mkpyj;jpw;fhd Nrhjidfs; : fe;jf mkpyj;jpd; ePu;f;fiury;fs; (m) ry;Ngl;Lfspd; 
ePu;f;fiury;fs; Mfpad Ngupak; FNshiuL fiurYld; Nru;e;J ntz;ik epw Ngupak; ry;Ngl; tPo;gbitj; jUfpwJ. 
,jid nyl; mrpl;Nll; fiuriyf; nfhz;Lk; fz;lwpayhk;. ,q;F ntz;ik epw nyl; ry;Ngl; tPo;gbthfpwJ. 

BaCl2   +   H2SO4   →    BaSO4 ↓  +   2HCl            ║            (CH3COO)2Pb       +     H2SO4   →      PbSO4     +    2CH3COOH 
fe;jfj;jpd; Mf;Nrh mkpyq;fspd; tbtikg;Gfs; : 

ngau; %yf;$W 
tha;g;ghL 

tbtikg;G 

ry;gpa+u]; mkpyk;  H2SO3 

      
ry;gpa+upf; mkpyk; H2SO4   

             
jNahry;gpa+upf; mkpyk; H2S2O3  

      
iljNahd]; mkpyk; H2S2O4   

             
igNuh ry;gpa+u]; mkpyk;  H2S2O5 

      
il ry;gpa+upf; mkpyk; (m) igNuh 
ry;gpa+upf; mkpyk;  

H2S2O7 

             
nguhf;rp NkhNdh ry;gpa+upf; mkpyk; H2SO5 

      
nguhf;rp il ry;gpa+upf; mkpyk; (m) 
khu;~y; mkpyk;  

H2S2O8 

             
iljNahdpf; mkpyk; (m) nguhf;Nrh 
mkpyk; 

H2S2O6 

      
ghyp jNahdpf; mkpyk; H2Sn+2O6 

             
N`y[d; njhFjp jdpkq;fspd; %yq;fs; :  

 ,itfs; mjpf tpidj;jpwd; cilajhy; ,ize;j epiyapy; kl;LNk fhzg;gLfpd;wd. 
 GSupdpd; Kf;fpakhd %yk; GSNuh];ghu;, GSiul;. GSupdpd; gpw jhJf;fs; fpiuNahiyl;, GSNuhgill;. 
 FNshupdpd; Kf;fpakhd %yk; fly; ePupy; fhzg;gLk; Nrhbak; FNshiulhFk;. 
 fly; ePupy; GNuhikLfs; kw;Wk; mNahilLfSk; fhzg;gLfpd;wd. 

FNshupdpd; jahupg;G Kiwfs; :  
 kpd;dhw;gFj;jy; nray;Kiw : Nrhbak; FNshiuL fiuriy kpd;dhw;gFf;Fk; NghJ Na+ kw;Wk; Cl- madpfs; 

cUthfpd;wd. cUthFk; Na+ madpfs; ePupd; OH-  madpfNshL Nru;e;J Nrhbak; i`l;uhf;i]ilj; jUfpwJ. 
i`l;u[d; kw;Wk; FNshupd; thAf;fs; ntspNaWfpd;wd. 

NaCl    →   Na+    +   Cl-                             vjpu;kpd;thapy;                 Neu;kpd;thapy; 
H2O    →   H+     +   OH-                        H+     +    e-   →   H                                 Cl-    →   Cl     +  e- 

Na+    +   OH-    →     NaOH                     H  +   H   →   H2                                   Cl      +     Cl   →   Cl2 

 nlf;fhd; Kiw : gy mLf;Ffis cila fydpd; topNa fhw;W kw;Wk; i`l;NuhFNshupf; mkpyk; Mfpadtw;wpd; 
fyit nrYj;jg;gLfpwJ. Fg;u]; FNshiuby; eidf;fg;gl;l gbf;fw;fspd; mLf;Ffspy; itf;fg;gl;Ls;sd. 723K 
ntg;gepiyapy; miwia Rw;wpAs;s %lg;gl;l gFjpapd; topNa #lhd thAf;fs; nrYj;jg;gLfpd;wd.  

4HCl     +     O2      

           
               2H2O     +    Cl2   ↑ 

FNshupdpd; ,aw;gz;Gfs; :  
 FNshupd; xU gRik fye;j kQ;rs; epw thA. vupr;rY}l;Lk; kzKilaJ.  
 kpfr; rpupjsT Efug;gbDk; jiytypapid Vw;gLj;JfpwJ. Mdhy; mjpf msT Efug;gbd; kuzk; epfoyhk;. 
 fhw;iw tpl 2.5 klq;F fdkhdJ. 
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Mf;]p[Ndw;wk; kw;Wk; ntSf;Fk; gz;G :   
 gpwtp epiy Mf;]p[d; fhuzkhf FNshupd; xU typik kpf;f Mf;]p[Ndw;wp kw;Wk; ntSf;Fk; fhuzpahFk;. 

epwKs;s nghUs; + gpwtpepiy i`l;u[d; →   epwkw;w tpisnghUs;.   
H2O      +     Cl2         →      HCl        +     HOCl                  ║               HOCl      →      HCl      +     (O) 

 ,J ngu;u]; cg;Gf;fis ngu;upf; cg;Gf;fshfTk;> ry;igl;Lfis ry;Ngl;LfshfTk; NkYk; i`l;u[d; ry;igil 
ry;guhfTk; Mf;]p[Ndw;wkilar; nra;fpwJ.  

2FeCl2   +   Cl2      →   2FeCl3              ║        2FeSO4      +    H2SO4    +     HOCl      →      Fe2(SO4)3   +   HCl   +   H2O 
ryitj;J}s; jahupj;jy; :  FNshupd; thAit cyu;e;j fhy;rpak; i`l;uhf;i]L fiurypd; topahf nrYj;Jk; NghJ 
ryitj;J}s; cUthfpwJ.          Ca(OH)2     +    Cl2          →      CaOCl2     +    H2O 

FNshupdpd; gad;fs;   :  

1. FbePiuj; J}a;ikahf;f 

2. gUj;jp Jzpfs;> fhfpjk; kw;Wk; Nuahd; Mfpatw;iw ntSf;f 

3. jq;fk; kw;Wk; gpshl;bdk; Mfpatw;iw mjd; jhJtpypUe;J gpupj;njLf;f gad;gLfpwJ. 
i`l;NuhFNshupf; mkpyj;jpd; Ma;tfj; jahupg;G Kiw : Nrhbak; FNshiuL kw;Wk; mlu; fe;jf mkpyj;ij 
tpidg;gLj;jp ,J jahupf;fg;gLfpwJ.  

NaCl    +   H2SO4    →   NaHSO4    +     HCl       ║     NaHSO4    +     NaCl    →      NaHSO4    +   HCl 
HCl    thAtpid mlu; fe;jf mkpyj;jpd; topahf nrYj;jp cyu; i`l;NuhFNshupf; ngwg;gLfpwJ. 
i`l;NuhFNshupf; mkpyj;jpd; gad;fs; : 

1. FNshupd;, mk;Nkhdpak; FNshiuL, ];lhu;r;rpypUe;J FSf;Nfh]; Nghd;wit jahupg;gpy; i`l;NuhFNshupf; mkpyk; 
gad;gLfpwJ. 

2. vYk;gpypUe;J gir jahupf;fg; gad;gLfpwJ. 
i`l;u[d; N`iyLfspd; jahupj;jy; : 

 i`l;u[d; FNshiuil Neub ,iztpd; %yk; jahupf;fyhk;. 
 i`l;u[d; kw;Wk; GSupd; Mfpatw;wpw;fpilNaahd tpid mjp jPtpukhdJ.  
 GNuhkpd; kw;Wk; mNahbd; Mfpad i`l;uDld; tpidg;Gupjy; kPs;tpidfshFk;. 

gh];gu]; l;iu N`iyLfspd; ePuhw;gFg;G :  
 gh];gu]; l;iuGSiuil jtpu;j;j gpw gh];gu]; N`iyLfspy; ePiuj; JspJspahf Nru;f;Fk;NghJ thAepiyapy; 

cs;s i`l;u[d; N`iyLfs; cUthfpd;wd.     PX3     +    3H2O     →     H3PO3       +     3HX 

 rpfg;G gh];gu]pd; ePu;f; fiurYld; GNuhkpidj; Jspj;Jspahf Nru;f;Fk;NghJ i`l;u[d; GNuhikL cUthfpwJ.  
rpfg;G gh];gu]; kw;Wk; mNahbDld; ePiu Jspj;Jspahf Nru;f;f i`l;u[d; mNahilL cUthfpwJ. 
gpizg;G gpsTW vd;jhy;gp : 

 HF HCl HBr HI 

gpizg;G gpsTWjy; vd;jhy;gp  +562 +431 +366 +299 
madpj; jd;ikapd; rjtPjk; 43 17 113 7 

 gpizg;G gpsTW vd;jhy;gp kjpg;G FiwtjpypUe;J i`l;u[d; N`iyLfspd; ntg;g epiyg;Gj; jd;ikahdJ 
GSiuLfspypUe;J mNahilLfis Nehf;fp tUk;NghJ FiwfpwJ. 

 v.fh : i`l;u[d; mNahilL 4000C apy; rpijTWfpwJ. mNj ntg;gepiyapy; i`l;u[d; GSiuL kw;Wk; i`l;u[d; 
FNshiuL Mfpad epiyg;Gj; jd;ikia ngw;Ws;sd. 

 miw ntg;gepiyapy; i`l;u[d; GSiuil vspjpy; jputkhf;fyhk;. ,t;thAf;fs; epwkw;wit. Mdhy; <ukhd fhw;wpy; 
i`l;NuhN`ypf; mkpyq;fs; cUthtjhy; mlu; Gifiaj; jUfpd;wd. 

 HF apy; typikahd i`l;u[d; gpizg;G fhzg;gLtjhy; mJ cau; cUFepiy kw;Wk; nfhjpepiy kjpg;Gfis 
ngw;Ws;sJ. ,g;gpizg;G kw;w i`l;u[d; N`iyLfspy; fhzg;gLtjpy;iy. 
i`l;u[d; N`iyLfspd; mkpyg; gz;Gfs; : 

 i`l;u[d; N`iyLfspd; ePu;f; fiury;fs; mkpyj; jd;ikAilait. ,it i`l;Nuh N`ypf; mkpyq;fs; vd 
miof;fg;gLfpd;wd. 

 i`l;Nuh FNshupf;> i`l;Nuh GNuhkpf; kw;Wk; i`l;Nuh mNahbf; mkpyq;fs; Vwj;jho KOtJk; madpAWfpd;wd. 
vdNt mitfs; typik kpf;f mkpyq;fs; MFk;. 

 Mdhy; HF MdJ typik Fiw mkpyk;. mjhtJ 0.1M fiury; 10% kl;LNk madpAWfpwJ. Mdhy; 5M kw;Wk; 15M 

HF fiury;fs; gpd;tUk; Ntjpr; rkepiy fhuzkhf typikahd mkpykhf nray;gLfpd;wd. 
HF   +    H2O       H3O

+     +     F-                ║              HF       +      F-            HF2
- 

i`l;u[d; N`iyLfspd; Mf;]p[Ndw;wk; : 
 i`l;u[d; mNahilL vspjhf mNahbdhf Mf;]p[Ndw;wk; milfpwJ. vdNt ,J xU xLf;Fk; fhuzpahFk;. 

2HI      2H+        +     I2        2e-
 

 mNahilLfspd; mkpyf; fiury; vspjpy; Mf;]p[Ndw;wk; milAk;. mNahbd; ntspNaWtjhy; ];lhu;r;Rld; Nru;e;J 
fUePy epwk; cUthfpwJ.  

 i`l;u[d; mNahilLd; xg;gpLk;NghJ i`l;u[d; GNuhikil Mf;]p[Ndw;wk; milar; nra;jy; kpff; fbdkhdjhFk;.  
HBr MdJ H2SO4   ia nkJthf xLf;fp fe;jf il Mf;i]lhf khw;WfpwJ. 

HBr       +   H2SO4        →         2 H2O      +       Br2         +       SO2 

Mdhy; i`l;u[d; mNahilL kw;Wk; madpj;jd;ikAila mNahilLfs; H2SO4    My; tpiuthf xLf;fkile;J H2S 

Mf khw;wkilfpwJ.       8HI       +   H2SO4        →         4 H2O      +       4I2         +       H2S 
                gz;Gfs; tupir 

1.   i`l;u[d; tpidj;jpwd; GSupdpypUe;J mNahbDf;F FiwfpwJ. 
2. epiyg;Gj; jd;ik 

 
HF apypUe;J HI Nehf;fpr; nry;Yk; NghJ epiyg;Gj;  
jd;ik FiwfpwJ. 
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3. i`l;iuLfspd; MtpahFk; jd;ik HF  <  HI  <  HBr  <  HCl 
4. ntg;gepiyg;Gj; jd;ik HF  >   HI  >  HBr  >  HCl 
5. nfhjpepiy HCl  <  HBr  <   HI 
6. mkpy typik HF apypUe;J HI Nehf;fpr; nry;Yk; NghJ mjpfupf;fpwJ. 

N`y[dpilr; Nru;kq;fs; :  xt;nthU N`y[Dk; kw;w N`y[d;fSld; tpidg;gl;L N`y[d; ,ilr; Nru;kq;fis 
cUthf;Ffpd;wd.  gpd;tUk; ml;ltizapy; AMdJ Biaf; fhl;bYk; Fiwthd vyf;l;uhd; ftu;jpwid ngw;wpUf;Fk;. 
 

AB AB3 AB5 AB7 

ClF ClF3 IF5 IF7 

BrF BrF3 BrF5  

IF IF3   

BrCl ICl3   

ICl    

IBr    
N`y[dpilr; Nru;kq;fspd; gz;Gfs; :  

 ika mZthdJ ngupa mZthf mika Ntz;Lk;. ,U N`y[d;fSf;fpilNa kl;LNk ,J cUthfpwJ. 
 ,uz;bw;Fk; Nkw;gl;l ntt;NtW N`y[d;fs; ,ize;J ,r;Nru;kq;fis cUthf;Ftjpy;iy. 
 GSupd; kpfr; rpwpa cUtstpidg; ngw;wpUg;gjhy; mjdhy; ika mZthf nray;gl ,ayhJ. 
 mjpf vyf;l;uhd; ftu;j; jd;ik kw;Wk; rpwpa cUtsT Mfpadtw;iw GSupd; ngw;wpUg;gjhy; ika mZthdJ 

mjpfg;gl;r mizT vz;iz ngWfpwJ. 
 ,itfs; Ra madpahjYf;F cl;gLfpd;wd.  2ICl   I+    +   ICl2

-      ║     2ICl3    ICl2
+    +   ICl4

- 
 ,itfs; typikahd Mf;]p[Ndw;wpfs; MFk;. 

N`y[dpilr; Nru;kq;fs; fhuq;fSld; tpid : fhuq;fSld; ntg;gg;gLj;Jk; NghJ cUtstpy; ngupa N`y[d; 
Mf;]p N`y[idAk; rpwpa N`y[dhdJ N`iyLfisAk; jUfpwJ. 

BrF5       
   
      5F-       +    BrO3

-                  ║              ICl        
   
         Cl-       +      OI- 

N`y[dpilr; Nru;kq;fspd; tbtq;fs; : 
tif tbtikg;G ,df;fyg;G gpizg;G ,ul;il  

/ jdpj;j ,ul;il 
AX Neu;NfhL sp3 1/3 

AX3 T  tbtk; sp3d 3/2 

AX5 rJu gpukpL sp3d2 5/1 

AX7 Iq;Nfhz ,UgpukpL sp3d3 7/0 
N`y[dpd; Mf;i]Lfs; :  

 GSupd; Mf;]p[Dld; vspjpy; tpidg;Gupe;J Mf;]p[d; ilGSiuL(OF2) kw;Wk; ilMf;]p[d; ilGSiuL(O2F2) 
jUfpwJ. ,r;Nru;kq;fspy; ,J -1 Mf;]p[Ndw;w epiyiag; ngw;Ws;sJ. 

 GSupidj; jtpu kw;w N`y[d;fs; Mf;]p[Dld; vspjpy; tpidg;Guptjpy;iy. vdpDk; gpd;tUk; Mf;i]Lfis 
kiwKf Kiwapy; jahupf;fyhk;. 

 GSupidj; jtpu kw;w midj;J N`y[d;fSk; Neu; Mf;]p[Ndw;w epiyfspy; fhzg;gLfpd;wd. 
N`y[d;fspd; Mf;N]h mkpyq;fs; : 

 FNshupdhdJ i`g;Ngh FNshu]; mkpyk;> FNshu]; mkpyk;> FNshupf; mkpyk; kw;Wk; ngu;FNshupf; mkpyj;ij 
jUfpwJ. 

 N`y]; mkpyq;fisj; jtpu;j;J GNuhkpd; kw;Wk; mNahbd; Mfpad Nkw;fz;Ls;stw;iw xj;j mkpyq;fis jUfpd;wd. 
 vdpDk; GSupdhdJ i`g;Ngh GSupf; mkpyj;ij jUfpwJ. 
 Mf;N]h mkpyq;fspd; Mf;]p[Ndw;Wk; jpwd; gpd;tUk; tupirapy; mikfpwJ. HOX > HXO2  >  HXO3  > HXO 

ke;j thAf;fs; :  midj;J ke;j thAf;fSk; tspkz;lyj;jpy; fhzg;gLfpd;wd. 
ke;j thAf;fspd; ,aw;gz;Gfs; : 

 ke;j thAj; njhFjpapy; NkypUe;J fPohfr; nry;y madp Muq;fs; kw;Wk; nfhjpepiy mjpfupf;fpd;wd. 
 ke;j thAf;fs; mit ,lk;ngw;Ws;s tupirapy; cs;s kw;w midj;J jdpkq;fisf; fhl;bYk; mjpfkhd 

madpahf;Fk; Mw;wiyg; ngw;Ws;sd. Vnddpy; ,itfs; jq;fs; ntspf;$l;by; KOtJk; epug;gg;gl;l Mu;gpl;lhy;fisg; 
ngw;Ws;sd. 

 ,itfs; kpfTk; epiyg;Gj; jd;ikAilait. vyf;luhid Vw;Fk; my;yJ ,of;Fk; jd;ikapid kpff; Fiwe;jsNt 
ngw;Ws;sd. 
nrdhd; Nru;kq;fspd; tbtikg;Gfs; : 

Nru;kk; ,df;fyg;G  tbtikg;G 
XeF sp3d Neu;f;NfhL 

XeF4 sp3d2 jsrJuk;  

XeF6 sp3d3 xOq;fw;w vz;Kfp 

XeOF2 sp3d T tbtk 
XeOF4 sp3d2 rJu gpukpL 

XeOF3 sp3 gpukpL 
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ke;j thAf;fspd; gad;fs; :  
P̀ypak; : 

 P̀ypak; kw;Wk; Mf;]p[d; fyitahdJ fhw;W kw;Wk; Mf;]p[d; fyitf;F gjpyhf ePu; %o;Fgtu;fshy; 
gad;gLj;jg;gLfpwJ. 

 kpd;tpy; Kiwapy; cNyhfq;fis xl;Lk; nray;Kiwapy; ke;j tpidGupah #oiy Vw;gLj;j P̀ypak; gad;gLfpwJ. 
 P̀ypakhdJ Fiwthd nfhjpepiyiaf; nfhz;bUg;gjhy; fpiuNahn[dpf; El;gq;fspy; gad;gLfpwJ. 
 fhw;iw tpl ,NyrhdJ vd;gjhy; fhw;wpy; kpjf;Fk; gY}d;fspy; epug;g gad;gLfpwJ. 

epahd; :  epahd; rpfg;G epw tpsk;gu gyiffspy; gad;gLfpwJ. 
Mu;fhd; : #lhd kpd;dpiofspy; Mf;]p[Ndw;wk; Vw;gLtij jLf;fTk; kpd;dpiofspd; MAis ePl;bf;fTk; 
gad;gLfpwJ. 
fpupg;lhd; :  

 xspUk; gy;Gfs;> xsp tPr;R gy;Gfs; Mfpadtw;wpy; gad;gLfpwJ. 
 fpupg;lhd; epug;gg;gl;l tpsf;fpd; xspahdJ mlu;e;j gdpg;Gifia CLUTk; jd;ikAilajhy; tpkhd epiyaq;fspy; 

mZFk; tpsf;Ffshf gad;gLfpd;wd. 
nrdhd; :  

 xspUk; gy;Gfs;> xsp tPr;R gy;Gfs; kw;Wk; Nyru;fs; Mfpadtw;wpy; gad;gLfpwJ. 
 Gifg;gl epGzu;fs; gad;gLj;Jk; mjpNtf kpd;gha;r;ry; tpsf;Ffspy; gad;gLfpwJ. 

Nulhd; : 
 Nulhd; fjpupaf;fj; jd;ikAilaJ. fhkh fjpu;tPr;rpw;F xU %ykhf gad;gLfpwJ. 
 Nulhd; thAthdJ rpwpa Fg;gpfspy; milf;fg;gl;L Gw;WNehahspfspd; clypDs; itf;fg;gLk;NghJ mit Gw;W Neha; 

nry;fis mopf;fpd;wd. 
myF 4. ,ilepiy kw;Wk; cs;,ilepiyj; jdpkq;fs; 

,ilepiyj; jdpkq;fs; :  
 cNyhfj; jdpkq;fs; jq;fsJ eLepiy my;yJ Neu; madp epiyapy; gFjpasT epug;gg;gl;l d my;yJ f cl;$Lfis 

ngw;wpUg;gpd; mitfs; ,ilepiycNyhfq;fs; vd miof;fg;gLfpd;wd. 
 IUPAC tiuaiwapd; gb xU jdpkj;jpd; mZthdJ KOtJk; epug;gg;glhj d cl;$l;bidg; ngw;wpUe;jhNyh my;yJ 

mj;jdpkk; cUthf;Fk; NeuadpahdJ KOtJk; epug;gg;glhj d cl;$l;bidg; ngw;wpUe;jhNyh mj;jdpkk; xU 
,ilepiy cNyhfkhFk;. 

 ,itfspd; gz;Gfs; mjpf tpidj;jpwd; kpf;f s njhFjp cNyhfq;fSf;Fk; ngUk;ghYk; mNyhfq;fs; ,lk;ngw;Ws;s 
p njhFjp jdpkq;fSf;Fk; ,ilg;gl;L fhzg;gLtjhy; ,itfs; ,ilepiyj; jdpkq;fs; vd miof;fg;gLfpd;wd. 

 ,ilepiy cNyhfq;fspd; gad;fs; : 
 lq;];ld; - tpsf;Ffspy; fhzg;gLk; kpd;dpiofspy; gad;gLfpwJ. 
 ill;Nldpak; - nraw;if %l;Lfs; jahupj;jypy; gad;gLfpwJ. 
 khypg;bdk; - nfhjpfyd;fspy; gad;gLfpwJ. 
 gpshl;bdk; - tpidNtftpaypy; gad;gLfpwJ. 
 ,Uk;G - P̀NkhFNshgpdpy; fhzg;gLfpwJ. 
 Nfhghy;l; - itl;lkpd; B12 y; fhzg;gLfpwJ. 
 gd;dpnuz;lhk; njhFjp jdpkq;fshd Jj;jehfk;> fhl;kpak;> kw;Wk; nku;f;Fup Mfpad mitfspd; jdpk epiyapNyh 

my;yJ mtw;wpd; tof;fkhd Mf;]p[Ndw;w epiyapy; fhzg;gLk; madpfspNyh gFjpasT epug;gg;gl;l d 
Mu;gpl;lhy;fis ngw;wpUg;gjpy;iy> vdpDk; mitfspd; gz;Gfs; njhlu;Gila ,ilepiyj; jdpk tupir jdpkq;fspd; 
gz;Gfis xj;jpUg;gjhy; mitfSk; ,ilepiyj; jdpkq;fshf fUjg;gLfpd;wd. 

 VohtJ tupir jdpkq;fshd Mf;Bdpak; kw;Wk; &ju;Nghu;bak; Kjy; Nfhgu;dPrpak; tiuapyhd gj;J jdpkq;fSk; 
,ilepiyj; jdpkq;fshFk;. ,t;tupir jdpkq;fs; midj;Jk; fjpupaf;fj; jdpkq;fshFk;. Mf;Bdpaj;ijj; jtpu gpw 
midj;J jdpkq;fSk; nraw;if njhFg;G Kiwapy; jahupf;fg;gLfpd;wd. NkYk; ,j;jdpkq;fs; kpff; Fiwthd 
miutho; fhyq;fisg; ngw;Ws;sd. 
vyf;l;uhd; mikg;G :   

 M/gh jj;Jtj;jpd; gb vyf;l;uhd;fs; 3d Mu;gpl;lhypy; epug;gg;gLk; Kd;du; 4s Mu;gpl;lhypy; Kjypy; epug;gg;gl 
Ntz;Lk;. 

 vdNt ehd;fhtJ tupirapy; 3d Mu;gpl;lhy; epug;gg;gLjy; ];fhz;baj;jpypUe;J Jtq;FfpwJ. mjd; vyf;l;uhd; mikg;G 
[Ar]3d1 4s2. NkYk; mLj;jLj;j jdpkq;fspy; $Ljy; vyf;l;uhd;fs; 3d Mu;gpl;lhypy; njhlu;r;rpahf epug;gg;gl;L  
Jj;jehfj;jpy; 3d Mu;gpl;lhy; KOtJkhf epug;gg;gLfpwJ. ,jd; vyf;l;uhd; mikg;G [Ar]3d10 4s2. 

 tpjptpyf;Ffs; : 3d Mu;gpl;lhyhdJ rupghjp epug;gg;gLtjw;F my;yJ KOikahf epug;gg;gLtjw;F tha;g;G ,Ug;gpd; 
mj;jifa epiyfs; kpfTk; epiyg;Gj; jd;ikAild vd;gjhy; mit Kd;Dupik ngWfpd;wd. v.fh : FNuhkpak;> 
jhkpuk;.  

 FNuhkpak; kw;Wk; jhkpuk; Mfpadtw;wpd; vyf;l;uhd; mikg;Gfs; KiwNa [Ar]3d5 4s1 kw;Wk; [Ar]3d10 4s1. 
 d - njhFjp jdpkq;fspd; nghJthd vyf;l;uhd; mikg;G : [ke;jthA](n-1)d1-10 ns1-2. 
 f - njhFjp jdpkq;fspd; nghJthd vyf;l;uhd; mikg;G : [ke;jthA](n-2)f1-14(n-1)d1-10 ns1-2. 

cNyhfj; jd;ik : 

 midj;J ,ilepiyj; jdpkq;fSk; cNyhfq;fshFk;. 
 ,ilepiy cNyhfq;fSk; rpwe;j ntg;g kw;Wk; kpd;flj;jpfshfr; nray;gLfpd;wd. 
 Kjy; kw;Wk; ,uz;lhk; njhFjp cNyhfq;fis Nghyd;wp %d;whk; njhFjp ,ilepiyj; jdpkq;fis jtpu;j;J 

ngUk;ghyhd ,ilepiy cNyhfq;fs; fbdkhdit. 
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 ,ilepiy cNyhf tupirapy; ,lkpUe;J tykhf nry;Yk;NghJ Muk;gj;jpy; cNyhf gpizg;gpw;F Njiyahd jdpj;j 
d vyf;l;uhd;fspd; vz;zpf;if mjpfupg;gjhy; cUFepiyAk; mjpfupj;J>  mjpfg;gl;r kjpg;gpid mile;J gpd;  
cNyhfg;gpizg;gpw;F Njitahd d vyf;l;uhd;fs; ,iztjhy; cUFepiyapd; kjpg;G FiwfpwJ. 

 ,ilepiyj; jdpk tupirapy; Vwj;jho ikag;gFjpapy; mike;Js;s jdpkkhdJ mjpfg;gl;r cUFepiyia 
ngw;Ws;sJ. ,jpypUe;J d5 vy;l;uhd; mikg;ghdJ mZf;fSf;filNa typikahd ftu;r;rp tpir cUthf rhjfkhf 
cs;sJ. 

         
mZMuk; kw;Wk; madpMuq;fspd; cUtstpy; Vw;gLk; khWghLfs; : 

 xU tupirapy; ,lkpUe;J tykhf nry;Yk;NghJ mZf;fUtpd; kpd;Rik mjpfupg;gjhYk; $Ljy; vyf;l;uhd;fs; xNu 
$l;by; Nru;f;fg;gLtjhYk; nghJthf mZMuk; rPuhf FiwfpwJ. 

 3d tupirapy; ];fhz;baj;jpypUe;J Jj;jehfk; tiu nry;Yk;NghJ $Ljy; vyf;l;uhd;fs; 3d Mu;gpl;lhypy;  Nru;fpd;wd. 
mNj Neuj;jpy; mZf;fUtpd; kpd;RikAk; mjpfupf;fpd;wd.  

 3d   Mu;gpl;lhypy; ,lk;ngw;Ws;s vyf;l;uhd;fs; mZf;fUtpd; mjpfupf;Fk; kpd;Rikapid gFjpasNt kiwf;fpwJ. 
vdNt nraYW mZf;fU kpd;Rikapd; kjpg;G rpwpjsT mjpfupf;fpd;wJ. ,jd; tpisthf mZMuk; Fiwa Ntz;Lk;. 
vdpDk; 3d  Mu;gpl;lhypy; NrUk; vyf;l;uhd;fs; 4s vyf;l;uhd;fis typikahf tpyf;Ffpd;wd.  

 Nkw;fz;Ls;s ,t;tpU tpisTfSk; xd;Wf;nfhd;W vjpu;vjpu; jpirfspy; nray;gLtNjhL kl;Lky;yhky; mit 
xd;iwnahd;W rkd;nra;aTk; Kay;tjhy; mZMukhdJ Fiwahky; Vwj;jho khwhky; cs;sJ.  

 3d tupirapd; ,Wjpapy; ,lk;ngw;Ws;s Jj;jehfk; jdJ d Mu;gpl;lhypy; 10 vyf;l;uhd;fis nfhz;Ls;sJ. ,e;Neu;tpy; 
vyf;l;uhd;fSf;F ,ilNaahd tpyf;F tpirahdJ nraYW mZf;fU kpd;Rikia tpl mjpfkhf ,Ug;gjhy; 
,izjpw $l;bYs;s Mu;gpl;lhy; rpwpjsT tpuptilfpwJ. ,jd; fhuzkhf Jj;jehfj;jpd; mZMuk; rpwpjsT 
mjpfupf;fpwJ. 
madpahf;Fk; Mw;wy; : 

 ,ilepiyj; jdpkq;fs; s kw;Wk; p njhFjp jdpkq;fSf;F ,ilg;gl;l madpahf;Fk; Mw;wiyg; ngw;Ws;sd. 
,ilepiyj; jdpk tupirapy; ,lkpUe;J tykhfr; nry;Yk; NghJ vjpu;ghu;j;jgbNa madpahf;Fk; Mw;wy; 
mjpfupf;fpwJ. 

             
 xU Fwpg;gpl;l tupirapy; mZvz; mjpfupf;Fk;NghJ Kjy; madpahf;Fk; Mw;wypy; Vw;gLk; mjpfupg;ghdJ rPuhf 

miktjpy;iy. d njhFjp jdpkq;fspy; $Ljy; vyf;l;uhd;fs; (n-1)d Mu;gpl;lhypy; Nru;fpd;wd. NkYk; ,e;j cl;$l;L 
vyf;l;uhd;fs; xU jpiu Nghy nray;gl;L ,izjpw ns vyf;l;uhd;fspd; kPJ mZf;fU nrYj;Jk; ftu;r;rp tpirapidf; 
Fiwf;fpd;wd. vdNt ,jd; tpisthf madpahf;Fk; Mw;wypy; khWghLfs; Vw;gLfpd;wd. 

 madpahf;Fk; Mw;wiy nfhz;L Nru;kq;fspd; ntg;g ,af;ftpay; epiyg;Gj; jd;ikiaj; jPu;khdpf;f ,aYk;. v.fh : 
Ni2+  kw;Wk; Pt2+  Mfpa madpfspd; epiyg;Gj; jd;ikia xg;gpLNthk;.   epf;fYf;F IE1   +  IE2    =    (737   +   1753)    
=   2490 kj mol-1 

gpshl;bdj;jpw;F IE1   +  IE2    =    (864   +   1791)    =   2655 kj mol-1 

vdNt Pt2+   cld; xg;gpLk;NghJ Ni2+   cUthf Fiwthd Mw;wy; Njitg;gLfpwJ. ,jdhy; Pt(II) Nru;kq;fis fhl;bYk; 
Ni(II) Nru;kq;fs; mjpf ntg;g ,af;ftpay; epiyg;Gj; jd;ikapid cilait. 
Mf;]p[Ndw;w epiy : 

 KjyhtJ ,ilepiy cNyhfkhd ];fhz;bak; +3 Mf;]p[Ndw;w epiyia kl;LNk nfhz;Ls;sd. Mdhy; kw;w 
,ilepiyj; jdpkq;fs; khWgLk; Mf;]p[Ndw;w epiyfisg; ngw;Ws;sd. 

 Vnddpy; ,itfspd; (n-1)d kw;Wk; ns Mu;gpl;lhy;fSf;fpilNa fhzg;gLk; Mw;wy; NtWghL kpff; Fiwthf 
,Ug;gjhy; mtw;wpy; ,lk;ngw;Ws;s vyf;l;uhd;fis ,oe;J mitfs; khWgLk; Mf;]p[Ndw;w epiyfis ngWfpd;wd. 

 d tupir njhlupd; Jtf;fj;jpy; +3 Mf;]p[Ndw;w epiyahdJ epiyg;Gj; jd;ikAilajhf cs;sJ. Mdhy; njhlupd; 
,Wjpapy; +2 Mf;]p[Ndw;w epiyahdJ epiyg;Gj; jd;ikia ngw;wjhf cs;sJ. 

 vyf;luhd;fspd; vz;zpf;if mjpfupf;Fk; NghJ Mf;]p[Ndw;w epiyfspd; vz;zpf;ifAk; mjpfupf;fpwJ. NkYk; 
,izahFk; vyf;l;uhd;fspd; vz;zpf;if mjpfkhFk; NghJ Mf;]p[Ndw;w epiyfspd; vz;zpf;if FiwfpwJ. 

 Kjy; jdpkkhd ];fhz;bak; xNu(+3) Mf;]p[Ndw;w epiyiaAk; ikaj;jpy; mike;Js;s jdpkkhd khq;fdP]; +2 

Kjy; +7 tiuapyhd MW Mf;]p[Ndw;w epiyfisf; nfhz;Ls;sJ. filrp jdpkkhd jhkpuk; +1 kw;Wk; +2 Mfpa 
,U Mf;]p[Ndw;w epiyfis kl;Lk; nfhz;Ls;sJ. 
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 4d kw;Wk; 5d jdpkq;fs; Mf;]p[d;> GSupd;> FNshupd; Mfpa mjpf vyf;l;uhd ftu; jd;ikAila jdpkq;fSld; 
cUthf;Fk; Nru;kq;fspy; mitfspd; mjpfgl;r Mf;]p[Ndw;w epiy fhzg;gLfpwJ. 

 xU tupirapy; ,lkpUe;J tykhf tUk;NghJ cau; Mf;]p[Ndw;w epiyfspd; epiyg;Gj; jd;ik nghJthf 
mjpfupf;fpwJ. mNj Neuj;jpy; Fiwe;j Mf;]p[Ndw;w epiyfspd; epiyg;Gj; jd;ik FiwfpwJ. 

 ill;Nldpak;> ntNdbak; kw;Wk; FNuhkpaj;jpy; +3 Mf;]p[Ndw;w epiyahdJ mjpf ntg;g ,af;ftpay; epiyg;Gj; 
jd;ikia ngw;Ws;sJ. 

 ,Uk;gpid nghUj;j tiu +2 kw;Wk; +3 Mf;]p[Ndw;w epiyfs; Vwj;jho rkkhd epiyg;Gj; jd;ikia 
nfhz;Ls;sd.  
,ilepiyj; jdpkq;fspd; jpl;l kpd;Kid kpd;dOj;j kjpg;Gfs; : 

 xU jdpkj;jpd; Mf;]p[Ndw;Wk; kw;Wk; xLf;Fk; jd;ikapid mjd; jpl;l kpd;Kid kpd;dOj;j kjpg;Gfspd; 
mbg;gilapy; mse;jwpa ,aYk;. 

 1atm, 273K jpl;l mOj;j kw;Wk; ntg;gepiyapy; %yf;$W i`l;u[dhdJ ePNuw;wk; mile;j GNuhl;lhdhf 
Mf;]p[Ndw;wk; milAk; xU kpd;Kidia nfhz;Ls;s kpd;fydpd; jpl;l kpd;dpaf;F tpirapd; kjpg;ghdJ  jpl;l 
kpd;Kid kpd;dOj;j kjpg;G vdg;gLk;. 

 xU cNyhfj;jpd; jpl;l kpd;Kid kpd;dOj;j kjpg;ghdJ mjpf vjpu;f;Fwp kjpg;ig ngw;wpUg;gpd; me;j cNyhfkhdJ 
xU typikahd xLf;Fk; fhuzpahFk;. Vnddpy; ,itfs; vyf;l;uhd;fis vspjpy; ,of;fpd;wd. 
Kjy; ,ilepiy tupir cNyhfq;fspd; jpl;l kpd;Kid kpd;dOj;j kjpg;gpy; Vw;gLk; khw;wq;fs; : 

tpid jpl;l xLf;f kpd;dOj;jk;(V) 

Ti
3+   +  e-     →    Ti2+ -0.37 

V3 +   +  e-     →    V2+ -0.26 

Cr
3+   +  e-     →    Cr2+ -0.41 

Mn
3+   +  e-     →    Mn2+ +1.51 

Fe
3+   +  e-     →    Fe 2+ +0.77 

Co3+   +  e-     →    Co 2+
 +1.81 

 Ti, V kw;Wk; Cr vjpu;f;Fwp xLf;f kpd;dOj;j kjpg;GfspypUe;J mitfspy; cau; Mf;]p[Ndw;w epiyahdJ Kd;Dupik 
ngw;Ws;sd vd mwpa KbfpwJ. 

 epiyg;Gj; jd;ikAila Cr3+ madpia xLf;fkilar; nra;a Ntz;Lnkdpy; mjpf vjpu;Fwp jpl;l xLf;f kpd;dOj;j 
mjpg;Gila Jj;jehfk;(E0=-0.76V) Nghd;w typik kpf;f xLf;f fhuzpiag; gad;gLj;j Ntz;Lk;. 

 Mn3+/Mn2+ d; E0 kpd;dOj;j kjpg;gpypUe;J Mn2+ madpahdJ Mn3+ madpiaf; fhl;bYk; mjpf epiyg;Gj; 
jd;ikAilaJ. 

 Fe3+/Fe2+ d; kjpg;ghdJ +0.77V ,f;Fiwthd kjpg;gpypUe;J Fe3+ kw;Wk; Fe2+ Mfpa ,uz;Lk; eilKiwapy; 
,Ug;gjw;fhd rhj;jpaj;jpid mwpa KbfpwJ. 

 Mn ypUe;J Fe f;Fr; nry;Yk;NghJ kpd;dOj;j kjpg;gpy; jpBu; FiwT Vw;gLfpwJ. ,jw;F Mn3+ madpahdJ 3d4 

mikg;gpidAk; Mn2+ madpahdJ 3d5 mikg;gpidAk; ngw;Ws;sNj fhuzkhFk;. 
 rupghjpasT epug;gg;gl;l Mu;gpl;lhy; mjpf epiyg;Gj; jd;ikiag; ngWtjhy; Mn3+  ,d; xLf;fk; kpfTk; rhj;jpakhd 

xd;whFk;. 
,ilepiyj; jdpkq;fspd; fhe;jg; gz;Gfs; : 

 ,ilepiyj; jdpkq;fspd; ngUk;ghyhd Nru;kq;fs; ghuh fhe;jj; jd;ik nfhz;lit. ghuh fhe;jg; nghUl;fs; 
,izahfhj vyf;l;uhd; ,izfisg; ngw;Ws;sd.,itfs; xd;wplkpUe;E xd;W jdpj;jpUf;FkhW fhe;j 
,UKidfisf; nfhz;Ls;sd. 

 Gwfhe;jg;Gyk; nray;glhj epiyapy; fhe;j ,UKidfs; xOq;fpd;wp mq;Fk; ,q;Fk; mike;Js;sd. vdNt ,j;jifa 
jplg;nghUl;fs; epfu fhe;j jd;ikia ngw;wpUg;gjpy;iy. Mdhy; fhe;jGyk; nray;gLj;Jk; NghJ fhe;j ,UKidfs; 
Gw fhe;jg;Gyj;jpd; jpirapy; mtw;wpw;F ,izahf xUq;fikfpd;wd. vdNt ,itfs; Gwfhe;jg; Gyj;jpdhy; 
<u;f;fg;gLfpd;wd. 

 ghuh fhe;j jd;ikAila 3d ,ilepiy cNyhfq;fspd; fhe;jj; jpUg;Gj; jpwdhdJ mitfspd; vyf;l;uhd; 
Row;rpapdhy; cUthFk; fhe;jj; jpUg;Gj;jpwid kl;LNk nghUj;J miktjhf cs;sJ.  

fhe;j jpUg;Gj; jpwd; μ = g       μB 

,q;F s vd;gJ ,izahfhj vyf;l;uhd;fspd; jw;Row;rp Fthz;lk; vz;fspd; $Ljiy Fwpg;gpLfpwJ. NkYk; μB  vd;gJ 
Nghu; Nkf;dlhd; MFk;. 
tpidA+f;fpspd; ed;ikfs; : 

 Fiwthd Mw;wiy gad;gLj;Jjy;   
 tPzhFk; nghUl;fspd; cw;gj;jpiaf; Fiwj;jy;  
 mjpfsT tpidg;gL nghUl;fis tpidtpisg; nghUl;fshf khw;Wjy; 
 #oYf;F cfe;jjhf mikj;jy; Nghd;wit tpidA+f;fpfspd; ed;ikfs; MFk;. 

,ilepiyj; jdpkq;fspd; tpidA+f;fp gz;Gfs; : 
 ,ilepiy cNyhfq;fs; kw;Wk; mtw;wpd; Nru;kq;fs; gy;NtW njhopw; nray;Kiwfspy; tpidNtf khw;wpfshf 

nray;gLfpd;wd. 
 ,ilepiy cNyhfq;fs; jFe;j Mw;wy; cila d Mu;gpl;lhy;fis nfhz;bUg;gjhy; me;j Mu;gpl;lhy;fshy; tpidgL 

%yf;$Wfspy; ,Ue;J vyf;l;uhd;fis Vw;Wf;nfhs;s KbAk; my;yJ tpidNtf khw;wpahdJ tpidg;gL 
%yf;$WfSld; jq;fsplk; cs;s d vyf;l;uhd;fisg; gad;gLj;jp gpizg;Gfis cUthf;f ,aYk;. 

 v.fh : tpidNtf khw;wpapd; Kd;dpiyapy; My;fPd;fspd; i`l;u[Ndw;w tpidapy; My;fPd;fs; mitfsplk; cs;s π 
vyf;l;uhd;fisg; gad;gLj;jp tpidNtf khw;wpapd; fhypahd d Mu;gpl;lhYld; fpsu;T ikaq;fspy; gpizg;Gfis 
Vw;gLj;Jfpd;wd. 
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 xyp/gpd;fspd; i`l;Nuh ghu;ikNyw;wk; : 

                       
 mrpl;lhy;bi`bypUe;J mrpl;bf; mkpyk; jahupj;jy; : 

                         
 rPf;yu; - el;lh tpidNtf khw;wp : 

TiCl4 kw;Wk; l;iu My;ify; mYkpdpak; fye;j tpidNtf khw;wp gygbahf;fypy; gad;gLfpwJ.       

                             
cNyhf fyitfs; cUthjy; : `pA+k;-Nuhj;jup tpjpg;gb xU gjpyPL mile;j cNyhffyit cUthf 

 fiug;ghd; kw;Wk; fiunghUs; Mfpatw;wpd; mZ Muq;fSf;fpilNaahd NtWghL 15% tpl Fiwthf ,Uf;f 
Ntz;Lk;. 

 fiug;ghd; kw;Wk; fiunghUs; ,t;tpuz;Lk; xNu ,izjpwd; kw;Wk; gbf mikg;gpidg; ngw;wpUf;f Ntz;Lk;. 
 mitfspd; vyf;l;uhd; ftu;jpwd; kjpg;gpd; NtWghlhdJ G+[;[paj;jpw;F mUfhikapy; mika Ntz;Lk;. 

,e;epge;jidfis epiwT nra;Ak; ,ilepiy cNyhfq;fs; jq;fSf;Fs; gy;NtW cNyhff; fyitfis 
cUthf;Ffpd;wd. 
,ilr;nrUfy; Nru;kq;fis cUthf;Fjy; :  

 xU cNyhf mzpf;Nfhitj; jsj;jpy; cs;s ,ilr;nrUfy; Jisfspy; i`l;u[d;> Nghuhd;> fhu;gd; my;yJ 
iel;u[d; Nghd;w rpwpa mZf;fs; ,lk;ngWtjhy; Vw;gLk; Nru;kq;fs; ,ilr;nrUfy; Nru;kq;fs; vd miof;fg;gLfpwJ. 

 cNyhf mzpf;Nfhit jsj;jpy; ,lk;ngUk; mZf;fspy; ,r;Nru;kq;fs; Gjpa gz;Gfisg; ngWfpd;wd. 
 ,itfs; fbdkhdit. NkYk; ntg;g kw;Wk; kpd;flj;Jk; jd;ikia ngw;Ws;sd. 
 mtw;wpy; mlq;fpAs;s J}a cNyhfq;fisf; fhl;bYk; mjpf cUFepiyia nfhz;Ls;sd. 
 ,ilepiy cNyhfq;fspd; i`l;iuLfs; typik kpf;f Mf;]p[d; xLf;fpfs; MFk;. 
 cNyhf fhu;igLfs; Ntjp ke;j jd;ikiag; ngw;Ws;sd. 

mizTr;Nru;kq;fis cUthf;Fjy; : 
1. ,ilepiyj; jdpk madpfs; rpwpa cUtsitAk; mjpf kpd;RikiaAk; nfhz;Ls;sd. 
2. gpwj; njhFjp jdpkq;fs; toq;Fk; vyf;luhd; ,izfis Vw;Wf;nfhs;Sk; tifapy; fhypahd Fiwe;j Mw;wYila d 

Mu;gpl;lhiyf; nfhz;Ls;sd. 
,j;jifa gz;Gfshy; ,ilepiy cNyhfq;fs; mjpf vz;zpf;ifapyhd mizTr; Nru;kq;fis cUthf;Ffpd;wd. 
,ilepiyj; jdpkq;fspd; Mf;i]L kw;Wk; Mf;N]h Neuadpfs; : 

 nghJthf ,ilepiyj; jdpkq;fs; mjpf ntg;gepiyapy; %yf;$W Mf;]p[Dld; tpidg;Gupe;J cNyhf 
Mf;i]Lfisj; jUfpd;wd. 

 cNyhf Mf;i]Lfs; madpj; jd;ikAilait. 
 cNyhf Mf;i]Lfspy; cNyhfq;fspd; Mf;]p[Ndw;w vz; +2 Kjy; +7 tiu khWgLfpwJ. 
 cNyhfj;jpd; Mf;]p[Ndw;w vz; mjpfupf;f mjpfupf;f Mf;i]Lfspd; madpj;jd;ik FiwfpwJ. 
 v.fh : Mn2O7 rfg;gpizg;Gj; jd;ikAilaJ. ngUk;ghyhd cau; Mf;i]Lfs; mkpyj; jd;ikAilait. nghJthf 

jho; Mf;i]Lfs; <upay;Gj; jd;ikAilajhfNth my;yJ fhuj; jd;ikAilajhfNth fhzg;gLfpd;wd. 
nghl;lhrpak; ilFNuhNkl; jahupj;jy; : 

 FNuhNkl; jhJtpypUe;J nghl;lhrpak; ilFNuhNkl; jahupf;fg;gLfpwJ. 
 jhJthdJ Gtp<u;g;G Kiwia gad;gLj;jp mlu;g;gpf;fg;gLfpwJ. 
 gpd; mlu;gpf;fg;gl;l jhJTld; mjpfsT Nrhbak; fhu;NghNdl; kw;Wk; Rz;zhk;G Nru;f;fg;gl;L vjpu; mdy; ciyapy; 

tWf;fg;gLfpwJ. 

4FeCr2O4     +   8Na2CO3    +  7O2      
          
              8Na2CrO4     +    2Fe2O3    +   8CO2 ↑ 

 tWf;fg;gl;l jhJthdJ gpd; ePUld; Nru;f;fg;gl;L fiuahj ,Uk;G Mf;i]bypUe;J fiuaf;$ba FNuhNkl;lhf 
gpupj;njLf;fg;gLfpwJ. 

 Nrhbak; FNuhNkl;bd; kQ;rs; epwf; fiuriy mlu; fe;jf mkpyj;Jld; tpidg;gLj;Jk; NghJ Nrhbak; FNuhNkl; 
MdJ Nrhbak; ilFNuhNkl;lhf khw;wg;gLfpwJ. 

2Na2CrO4     +       H2SO4          →        Na2Cr2O7    +    Na2SO4      +   H2O 
 Nrhbak; ilFNuhNkl;bd; epiwTw;w ePu;f;fiury; KCl fiurYld; fyf;fg;gl;L gpd; mlu;gpj;J tbfl;b> tbePiu 

Fspu;tpg;gjd; %yk; K2Cr2O7 gbfq;fs; ngwg;gLfpd;wd. 
Na2Cr2O7       +    2KCl       →         K2Cr2O7       +     2NaCl 

K2Cr2O7 – d; ,aw;gpay; gz;Gfs; : 
 nghl;lhrpak; ilFNuhNkl; MuQ;R rptg;G epw gbfq;fshFk;.  
 ,ij ntg;gg;gLj;Jk; NghJ rpijtile;J Cr2O3  kw;Wk; Mf;]p[d; %yf;$iwj; jUfpwJ. 
 ,ij ntg;gg;gLj;Jk;NghJ er;Rj; jd;ikAila FNuhkpa Gif cUthtjhy; ,jw;F khw;whf Nrhbak; ilFNuhNkl; 

gad;gLj;jg;gLfpwJ. 
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ilFNuhNkl; madpapd; tbtikg;G : 
 FNuhNkl;> ilFNuhNkl; Mfpa ,uz;Lk; typikahd Mf;]p[Ndw;w fhuzpfshFk;. 
 ePu;f; fiurypy; FNuhNkl; kw;Wk; ilFNuhNkl; madpfs; xd;wpypUe;J kw;nwhd;whf khw;wkilAk; ,ay;gpidf; 

nfhz;Ls;sd. 
 fhuf; fiurypy; FNuhNkl; madpAk;> mkpyf; fiurypy; ilFNuhNkl; madpAk; Kf;fpaj;Jtk; ngWfpd;wd. 

FNuhNkl; madp :    ilFNuhNkl; madp :  
K2Cr2O7 – d; Ntjpapay; gz;Gfs; : mkpy Clfj;jpy; nghl;lhrpak; ilFNuhNkl; xU typik kpf;f Mf;]p[Ndw;wp 
MFk;. H+ madpapd; Kd;dpiyapy; Mf;]p[Ndw;wpahf nray;gLk; NghJ ilFNuhNkl;by; Vw;gLk; khw;wk; 
nfhLf;fg;gl;Ls;sJ.  
Cr2O7

2-     +   14H+    +   6e-   →   Cr3+     +    7H2O  FNuhkpaj;jpd; Mf;]p[Ndw;w vz; +6 y; ,Ue;J +3 Mff; Fiwfpd;wJ.  
1. ,J ngu;u]; cg;Gfis ngu;upf; cg;Gfshf Mf;]p[Ndw;wk; milar; nra;fpwJ. 

  Cr2O7
2-     +   6Fe2+       +      14H+      →   Cr3+     +   6Fe3+       +    7H2O   

2. ,J mNahilL madpia mNahbdhf Mf;]p[Ndw;wk; milar; nra;fpwJ. 
     Cr2O7

2-     +   6I-       +      14H+      →   2Cr3+     +   3I2
       +    7H2O   

3. ,J ry;igL madpia ry;guhf Mf;]p[Ndw;wk; milar; nra;fpwJ. 
   Cr2O7

2-     +   3S2-       +      14H+      →   2Cr3+     +   3S       +    7H2O   

4. ,J ry;gu; il Mf;i]il> ry;Ngl; madpahf Mf;]p[Ndw;wk; milar; nra;fpwJ. 
   Cr2O7

2-     +   3SO2
       +      14H+      →   2Cr3+     +   3SO4

2-       +    7H2O   

5. ,J ];Nld];; cg;Gfis ];Nldpf; cg;Gfshf Mf;]p[Ndw;wk; milar; nra;fpwJ. 
      Cr2O7

2-     +   3Sn2+       +      14H+      →   2Cr3+     +   3Sn4+       +    7H2O   

6. ,J My;f`hy;fis fhu;ghf;]pypf; mkpyq;fshf Mf;]p[Ndw;wk; milar; nra;fpwJ. 
2K2Cr2O7

   +  H2SO4  +   3CH2 CH3 OH    →   2K2SO4
    +  2Cr2(SO4)3  + 3CH3COOH     +  11H2O   

FNuhiky; FNuhikL Nrhjid : nghl;lhrpak; ilFNuhNkl;il VNjDk; xU FNshiuL cg;Gld; Nru;j;J mlu; fe;jf 
mkpyj;jpd; Kd;dpiyapy; ntg;gg;gLj;Jk;NghJ MuQ;R rptg;G epw FNuhiky; FNshiuL Mtp(CrO2Cl2) ntspNaWfpwJ.   
   K2Cr2O7

   +   4NaCl    +   6H2SO4     →    2KHSO4    +     2NaHSO4     +   2CrO2Cl2  ↑    +      3H2O 
fdpk cg;Gf;fis fz;lwpAk; gz;gwp gFg;gha;tpy; FNshiuL madp ,Ug;gij cWjpg; gLj;Jtjw;F ,r;Nrhjid 
gad;gLfpwJ. 
nghl;lhrpak; ilFNuhNkl;bd; gad;fs; : 

1. xU typikahd Mf;]p[Ndw;wpahf gad;gLfpwJ. 
2. rhakpLjy; kw;Wk; mr;Rj; njhopypy; gad;gLfpwJ. 
3. Njhy; gjdpLjypy; gad;gLfpwJ. 
4. gUkdwp gFg;gha;tpy; ,Uk;gpd; Nru;kq;fs; kw;Wk; mNahilLfis mse;jwpag; gad;gLfpwJ. 

nghl;lhrpak; ngu;khq;fNdl; jahupj;jy; : KMnO4,  igNuhY}irl;(MnO2) jhJtpypUe;J jahupf;fg;gLfpwJ. 
 MnO2 it nghl;lhrpak; khq;fNdl;lhf khw;Wjy; : ed;F J}shf;fg;gl;l jhJthdJ KOH Tld; fhw;W my;yJ KNO3 / 

KClO3 Nghd;w Mf;]p[Ndw;wp Kd;dpiyapy; cUf;fg;gLfpwJ. gr;ir epw nghl;lhrpak; khq;fNdl; cUthfpwJ. 
2MnO2    +   2 KOH     +   O2    →     K2MnO4    +  3H2O. 

 nghl;lhrpak; khq;fNdl;il nghl;lhrpak; ngu;khq;fNdl;lhf khw;Wjy; : 
 Ntjp Mf;]p[Ndw;wk; : ,e;j Kiwapy; nghl;lhrpak; khq;fNdl;lhdJ XNrhd; my;yJ FNshupDld; tpidg;gLj;jg;gl;L 

ngu;khq;fNdl; jahupf;fg;gLfpwJ. 
2MnO4

2-    +   O3   +    H2O    →     2MnO4
-     +   2OH-    +   O2 

2MnO4
2-    +   Cl2    →     2MnO4

-     +   2Cl- 
 kpd;dhw; Mf;]p[Ndw;wk; : ,k;Kiwapy; nghl;lhrpak; khq;fNdl;bd; ePu;f;fiuryhdJ rpwpjsT fhuj;jpd; Kd;dpiyapy; 

kpd;dhw; gFf;fg;gLfpwJ. 
K2MnO4        2K+        +       MnO4

- 

H2O          H+     +      2OH- 
Neu;kpd;thapy; khq;fNdl; madpfs; ngu;khq;fNdl; madpfshf khw;wg;gLfpd;wd. 

MnO4
2-          MnO4

-     +   e- 
vjpu;kpd;thapy; i`l;u[d; ntspNaWfpwJ. 

2H+     +    2e-        →     H2  ↑ 
,sQ;rptg;G epwf; fiuriy Mtpahf;FjYf;F cl;gLj;jp nrwpT+l;b gpd; Fspu;tpf;Fk; NghJ nghl;lhrpak; ngu;khq;fNdl; 
gbfq;fs; ngwg;gLfpd;wd.  
ngu;khq;fNdl; madpapd; tbtikg;G : ngu;khq;fNdl; madpapy; sp3 ,df;fyg;gile;j Mn7+ madpahdJ xU 
ehd;Kfpapd; ikaj;jpy; mike;Js;sJ. 

                                           
nghl;lhrpak; ngu;khq;fNdl;bd; Ntjpg;gz;Gfs; : 
ntg;gj;jpd; tpisT : nghl;lhrpak; ngu;khq;fNdl;il ntg;gg;gLj;Jk; NghJ mJ rpijtile;J nghl;lhrpak; khq;fNdl; 
kw;Wk; khq;dPR ilMf;i]L Mfpatw;iwj; jUfpwJ. 

2KMnO4      →      K2MnO4    +      MnO2     +         O2 
Mf;]p[Ndw;Wk; gz;G :  nghl;lhrpak; ngu;khq;fNdl; xU typikahd Mf;]p[Ndw;wpahFk;. Ntt;NtW Clfq;fspy; 
,jd; Mf;]p[Ndw;Wk; tpid NtWgLfpwJ. 
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 eLepiy Clfq;fspy; : eLepiy Clfq;fj;jpy; ,J MnO2     Mf xLf;fk; milfpwJ.  
MnO4

-      +    2H2O     +   3e-       →      MnO2      +     4OH- 

 ,J H2S I ry;guhf Mf;]p[Ndw;wk; milar; nra;fpwJ. 
2MnO4

-      +    3H2S      →     2MnO2      +    3S    +   2OH-    +    2H2O 
 ,J jNahry;Ngl;il ry;/Ngl;lhf Mf;]p[Ndw;wk; milar; nra;fpwJ.                    

2MnO4
-    +   3S2O3

2-     +     2H2O     →     6SO4
2-   +    8 MnO2       +   2OH- 

 fhu Clfq;fspy; : fhu Clfj;jpy; i`l;uhf;i]Lfspd; Kd;dpiyapy; ngu;khq;fNdl; madpahdJ khq;fNdl; 
madpahf khw;wkilfpwJ.            MnO4

-      +     e-    →      MnO4
2-    

 ,e;j khq;fNdl; madpahdJ xLf;Fk; fhuzpfshy; NkYk; MnO2     Mf xLf;fk; milfpwJ.                  
MnO4

2-    +     2H2O     →    MnO2      +      2OH-    +    [O] 
 vdNt> xl;Lnkhj;j tpidapid gpd;tUkhW vOjyhk;. 

MnO4
-      +    2H2O     +      3 e-      →     MnO2      +      2OH- . 

mkpy Clfj;jpy; : ePu;j;j fe;jf mkpyj;jpd; Kd;dpiyapy; nghl;lhrpak; ngu;khq;fNdl; xU typikahd 
Mf;]p[Ndw;wpahFk;. Ngu;khq;fNdl; madpahdJ Mn2+ madpahf khw;wg;gLfpwJ. 

MnO4
-     +  8H+    +    5e-       →       Mn2+    +     4H2O 

1. ,J ngu;u]; cg;Gfis ngu;upf; cg;Gfshf Mf;]p[Ndw;wk; milar; nra;fpwJ. 
2MnO4

-          +   10Fe2+       +      16H+      →   2Mn2+    +  10Fe3+       +    8H2O 

2. ,J mNahilL madpia mNahbdhf Mf;]p[Ndw;wk; milar; nra;fpwJ. 
2MnO4

-          +   10I-       +      16H+      →   2Mn2+    +   5I2
       +    8H2O 

3. ,J ry;igL madpia ry;guhf Mf;]p[Ndw;wk; milar; nra;fpwJ. 
2MnO4

-          +   5S2-       +      16H+      →   2Mn2+    +   5S       +    8H2O 

4. ,J ry;igl;il> ry;Ngl; madpahf Mf;]p[Ndw;wk; milar; nra;fpwJ. 
2MnO4

-   
  

   
  +   5SO3

2-       
+      6H

+ 
  

   →   2Mn
2+

    
 
    +   5SO4

2-       
+    3H2O 

5. ,J My;f`hy;fis My;bi`Lfshf Mf;]p[Ndw;wk; milar; nra;fpwJ. 
2KMnO4

        +    3H2SO4  +   5CH2 CH3 OH    →   2K2SO4
    +  2MnSO4  + 5CH3CHO     +  8H2O 

6. ,J iel;iul;il iel;Nul;lhf Mf;]p[Ndw;wk; milar; nra;fpwJ. 
2MnO4

-          +   5NO2
-       +      6H+      →   2Mn2+         +   5NO3

-       +    3H2O 

7. ,J Mf;]hypf; mkpyj;ij> fhu;gd; ilMf;i]lhf Mf;]p[Ndw;wk; milar; nra;fpwJ. 
2MnO4

-          +   5(COO)2-       +      16H+      →   2Mn2+         +   10CO2
       +    8H2O 

nghl;lhrpak; ngu;khq;fNdl; gad;fs; : 
1. ,J typikahd Mf;]p[Ndw;wpahFk;. 
2. gy;NtW Njhy; njhw;Wfs; kw;Wk; fhy;fspy; Vw;gLk; G+Q;ir njhw;WfSf;F kUe;jhf gad;gLfpwJ. 
3. epyj;jb ePupypUf;J i`l;u[d; ry;igL kw;Wk; ,Uk;ig ePf;f gad;gLfpwJ.  
4. fukr; Nru;kq;fspy; fhzg;gLk; epiwTwhj; jd;ikia fz;lwpa Ngaupd; fhuzpahf gad;gLfpwJ. 
5. /ngu;u]; cg;Gfs;> Mf;]Nyl;Lf;fs;> i`l;u[d; nguhf;i]L kw;Wk; mNahilLfis mse;jwpAk; gUkdwp 

gFg;gha;Tfspy; gad;gLfpwJ. 
f - njhFjp jdpkq;fs; - cs; ,ilepiyj; jdpkq;fs; : gpd;tUk; ,uz;L tupirj; njhlu; jdpkq;fisf; nfhz;Ls;sd. 
1. yhe;jdha;Lfs;      2. Mf;bdha;Lfs;. 
yhe;jdha;Lfs; : rPupak; Kjy; Yl;Brpak; tiu yhe;jdj;ij njhlu;e;J tUk; gjpdhd;F jdpkq;fis cs;slf;fpaJ. 
,itfspd; ,izjpwd; vyf;l;uhd;fs; 4f Mu;gpl;lhypy; Nru;fpd;wd. 

 yhe;jdha;Lfspd; nghJthd vyf;l;uhd; mikg;G [Xe] 4f0-14  5d0-1  6s2. 
 yhe;jdha;Lfspd; nghJthd Mf;]p[Ndw;w epiy +3. 

 ,r;Nru;kq;fs; midj;Jk; xj;j ,aw; kw;Wk; Ntjpg; gz;Gfisf; nfhz;Ls;sd. 
    yhe;jdha;L jdpkq;fis yhe;jdj;ijj; njhlu;e;J 4d tupirf;F fPNo ,lk;ngw nra;Ak; epiyapy; mitfspd; 
gz;Gfs; mj;njhFjpapy; ,lk;ngWk; kw;w d njhFjp jdpkq;fspd; gz;Gfspy; ,Ue;J ngupJk; NtWgl;bUg;gjhy; jdpk 
tupir ml;ltizapd; xOq;fhd mikg;G FiyTWk;. vdNt cs; ,ilepiyj; jdpkq;fSf;nfd jdpk tupir 
ml;ltizapy; fPNo jdpaplk; xJf;fg;gl;Ls;sNj rupahdjhFk;. 
yhe;jdha;Lfspd; vyf;l;uhd; mikg;G :   

 M/gh jj;Jtj;jpd;gb> 5s, 5p kw;Wk; 6s Mfpa Mu;gl;lhy;fs; epug;gg;gl;l gpd; yhe;jdj;jpypUe;J 4f Mu;gpl;lhypy; 
vyf;l;uhd epug;gg;gLjy; Jtq;f Ntz;Lk;. vdNt yhe;jdj;jpd; vjpu;ghu;f;fg;gLk; vyf;l;uhd; mikg;G [Xe] 4f1  5d0  6s2. 

 Mdhy; yhe;jdj;jpd; cz;ikahd vyf;l;uhd; mikg;G [Xe] 4f05d1  6s2. vdNt ,J d njhFjp jdpkj;ij rhu;e;jJ. 
 4f Mu;gpl;lhy; epug;gg;gLjy; rPupaj;jpy; Jtq;FfpwJ. ,jd; vyf;l;uhd; mikg;G [Xe] 4f15d1  6s2. rPupaj;jpypUe;J kw;w 

jdpkq;fis Nehf;fpr; nry;Yk;NghJ $Ljy; vyf;l;uhd;fs; 4f  Mu;gpl;lhy;fspy; njhlu;r;rpahf Nru;fpd;wd. 
 fNlhypdpak; kw;Wk; Yl;brpak; Mfpadtw;wpy; KiwNa mtw;wpd; 4f  Mu;gpl;lhy;fs; rupghjp kw;Wk; KOikahf 

epug;gg;gl;Ls;sd. NkYk; mitfspd; 5d Mu;gpl;lhypy; xU vyf;l;uhd; fhzg;gLfpwJ.  
 vdNt 4f tupirj; njhFjp jdpkq;fspd; nghJthd vyf;l;uhd; mikg;G [Xe] 4f0-14  5d0-1  6s2. 

yhe;jdha;Lfspd; Mf;]p[Ndw;w epiy :  
 yhe;jdha;Lfspd; nghJthd Mf;]p[Ndw;w epiy +3. 
 rpy yhe;jdha;Lfs; +2 my;yJ +4 Mf;]p[Ndw;w epiyfisAk; ngw;Ws;sd. 
 Gd3+ kw;Wk; Lu3+ madpfs; $Ljy; epiyg;Gj; jd;ikapid ngw;Ws;sd. fhuzk; mitfspd; f Mu;gpl;lhy;fspy; 

KiwNa rupghjp kw;Wk; KOikahf epug;gg;gl;Ls;sd. 
 ,Njg;Nghy rPupak; kw;Wk; nlu;gpak; Mfpad vyf;l;uhd;fis ,oe;J +4 Mf;]p[Ndw;w epiyia milAk; NghJ 

KiwNa 4f0  kw;Wk; 4f7 Mfpa vyf;l;uhd; mikg;Gfisg; ngWfpd;wd. 
 Eu2+ kw;Wk; Yb2+ madpfs; KiwNa rupghjp kw;Wk; KOikahf epug;gg;gl;l vyf;l;uhd; mikg;Gfisg; ngWfpd;wd. 
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 ntt;NtW Mf;]p[Ndw;w epiyfspd; epiyg;Gj; jd;ikahdJ ,j;jdpkq;fspd; gz;Gfisj; jPu;khdpf;fpwJ. 
mZ kw;Wk; madp Muk; : 4f njhlupy; rPupak; Kjy; Yl;Brpak; tiu nry;Yk; NghJ mZvz; mjpfupf;f mjpfupf;f 
mZ kw;Wk; madp Muq;fs; rPuhf Fiwe;J tUfpd;wd. ,t;thW madp Muk; FiwtJ yhe;jdha;L FWf;fk; 
vdg;gLk;. 
yhe;jdha;L FWf;fj;jpw;fhd fhuzq;fs; :  

 4f njhlupy; rPupak; Kjy; Yl;Brpak; tiu nry;Yk; NghJ mZf;fU kpd;RikahdJ XuyF mjpfupf;fpwJ. NkYk; 
$Ljy; vyf;l;uhd;fs; mNj 4f cl;$l;by; Nru;f;fg;gLfpd;wd. 

 4f cl;$lhdJ tputpa tbtj;jpidg; ngw;Ws;sJ. vdNt kw;w vyf;l;uhd;fNshL xg;gpLk; NghJ 4f  vyf;l;uhd;fspd; 
jpiu kiwg;G tpisT FiwT. 

 ,jd; fhuzkhf 4f vyf;l;uhd;fspd; kPjhd mZf;fUtpd; nraYW kpd;Rik mjpfupf;fpwJ. NkYk; Ln3+  madpfspy; 
cUtsT FiwfpwJ. 
yhe;jdha;L FWf;fj;jpd; tpisTfs; :  

1. fhuj; jd;ik Fiwjy; : rPupak; Kjy; Yl;Brpak; tiu nry;Yk; NghJ Ln3+  madpfspd; fhuj; jd;ik FiwfpwJ. Ln3+  

madpfspd; cUtsT FiwtjhYk;> Ln-OH gpizg;gpd; madpj;jd;ik FiwtjhYk; fhuj;jd;ik FiwfpwJ. 
2. yhe;jdha;LfSf;fpilNaahd xw;Wikfs; : f njhlu; KOikf;Fk; mZ Muj;jpy; 10pm FiwTk; madp Muj;jpy; 

20pm FiwTk; kl;LNk fhzg;gLfpwJ. ,t;thW yhe;jdha;Lfspy; madp Muq;fspy; kpfr; rpwpjsNt NtWghLfs; 
fhzg;gLtjhy; mitfspd; Ntjpg; gz;Gfs; Vwj;jho xj;Js;sd. 

3. Kjy; kw;Wk; ,uz;lhk; tupir ,ilepiyj; jdpkq;fis fhl;bYk;  ,uz;lhk; kw;Wk; %d;whk; ,ilepiyj; jdpk 
tupirj; jdpkq;fs; mjpfstpy; xd;Wf;nfhd;W xj;Js;sd.  
Mf;bdha;Lfs; : 

 Mf;Bdpaj;ijj; njhlu;e;J tUk; 14 jdpkq;fs; mjhtJ Njhupak; Kjy; yhud;rPak; tiuapyhd jdpkq;fs; 
Mf;bdha;Lfs; vd miof;fg;gLfpd;wd. 

 midj;J Mf;bdha;fSk; fjpupaf;fj; jd;ik cilait. ngUk;ghyhdit Fiwthd miutho; fhyq;fisg; 
ngw;Ws;sd. 

 ,aw;ifapy; A+Nudpak; kw;Wk; Njhupak; Mfpad kl;Lk; Fwpg;gpl jFe;j msT fpilf;fpd;wd. NkYk; ANudpaj; 
jhJf;fspy; kpfr; rpwpjsT GSl;Nlhdpak; fhzg;gLfpwJ. 

 neg;l;A+dpak; kw;Wk; mjid njhlu;e;J tUk; cau; jdpkq;fs; midj;Jk; ,aw;ifapy; fpilf;Fk; jdpkq;fspypUe;J  
mitfspd; nraw;if fjpupaf;f gupkhw;w tpidfspd; %yk; njhFg;G Kiwapy; jahupf;fg;gLfpd;wd. 
Mf;bdha;Lfspd; vyf;l;uhd; mikg;G :  

 Mf;bdha;Lfs; tiuaWf;fg;gl;l vyf;l;uhd; mikg;gpid ngw;wpUg;gJ ,y;iy. 
 nghJthd ,izjpw $l;L vyf;l;uhd; mikg;G [Rn] 5f0-14  6d0-1  7s2. 

Mf;bdha;Lfspd; Mf;]p[Ndw;w epiy : 
 nghJthd Mf;]p[Ndw;w epiy +3. 
 ,jDld; +2, +3, +4, +5, +6 kw;Wk; +7 Mfpa khWgLk; Mf;]p[Ndw;w epiyfisAk; Mf;bdha;Lfs; ngw;Ws;sd. 
 mnkuprPak; kw;Wk; Njhupak; Mfpad mtw;wpd; rpy Nru;kq;fspy; +2 Mf;]p[Ndw;w epiyiag; ngw;Ws;sd. v.fh : 

Njhupak; mNahilL(ThI2). 
 Th, Pa, U, Np, Pu, kw;Wk; Am Mfpa jdpkq;fs; +5 Mf;]p[Ndw;w epiyiag; ngw;Ws;sd. Np kw;Wk; Pu Mfpad +7 

Mf;]p[Ndw;w epiyiag; ngw;Ws;sd. 
yhe;jdha;Lfs; kw;Wk; Mf;bdha;fSf;fpilNaahd NtWghLfs; : 
t vz; yhe;jdha;Lfs; Mf;bdha;Lfs; 
1 NtWgLj;Jk; vyf;l;uhd;fs; 4f Mu;gpl;lhypy; 

Nru;fpwJ. 
NtWgLj;Jk; vyf;l;uhd;fs; 5f Mu;gpl;lhypy; Nru;fpwJ. 

2 4f Mu;gpl;lhypy; gpizg;G Mw;wy; mjpfk;  5f Mu;gpl;lhypy; gpizg;G Mw;wy; FiwT  
3 ,itfspd; mizTr; Nru;kq;fis cUthf;Fk; 

jd;ik FiwT. 
,itfspd; mizTr; Nru;kq;fis cUthf;Fk; 
jd;ik mjpfk; 

4 ngUk;ghyhd yhe;jdha;Lfs; epwkw;wit ngUk;ghyhd Mf;bdha;Lfs; epwKs;sit (U3+ rptg;G, 

U4+ gr;ir, UO2
2+ kQ;rs;) 

5 ,itfs; Mf;Nrh Neuadpfis cUthf;Ftjpy;iy ,itfs; Mf;Nrh Neuadpfis cUthf;Ffpd;wd. 
UO2

2+, NpO2
2+ 

6 yhe;jdha;Lfs; rpy Neu;Tfspy; +3  Mf;]p[Ndw;w 
epiyAld; +2 kw;Wk; +4 Mf;]p[Ndw;w 
epiyfisAk; ngw;Ws;sd. 

Mf;bdha;Lfs; +3  Mf;]p[Ndw;w epiyAld; +4, +5, 

+6 kw;Wk; +7 Nghd;w cau; Mf;]p[Ndw;w 
epiyfisAk; ngw;Ws;sd. 

 
 myF 5. mizT Ntjpapay;  
mwpKfk; : 

 ,ilepiy Nru;kq;fs; cUthf;Fk; mizTr; Nru;kq;fshdit vspa madp kw;Wk; rfg;gpizg;Gr; Nru;kq;fspypUe;J 
Kw;wpYk; khWgl;l gz;Gfisg; ngw;Ws;sd. 

 cNyhfq;fisj; jtpu rpy mNyhfq;fSk; mizTr; Nru;kq;fis cUthf;Ffpd;wd. Mdhy;  d – njhFjp 
jdpkq;fNshL xg;gpLk; NghJ mitfspd; mizTr; Nru;kq;fis cUthf;Fk; ,ay;G FiwthdjhFk;. 

 capupay; nray;Kiwfspy; mizTr; Nru;kq;fs; kpf Kf;fpa gq;F tfpf;fpd;wd. 
 NkYk; gy;NtW njhopw; Kf;fpaj;Jtk; tha;e;j tpidfspy; tpidNtf khw;wpfshfg; gad;gLfpd;wd.  
 v.fh : `PNkhFNshgpd; xU ,Uk;G mizTr; Nru;kkhFk;. itl;lkpd; B12 NfhghykPd; MdJ Nfhghy;bd; xU mizTr; 

NrukkhFk;. 
 jhtuq;fspd; xspr;Nru;f;ifapy; xspj;jd;ikg;gLj;Jk; nghUshf nray;gLk; epwkpahd FNshNuhgpYk; xU mizTr; 

NrukkhFk;. 
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 tpy;fpd;rd; tpidNtfkhw;wp> rPf;yu;-el;lh tpidNtf khw;wp Nghd;w gy;NtW mizTr; Nru;kq;fs; 
njhopw;nray;Kiwfshy; Kf;fpakhd tpidNtf khw;wpfshf nray;gLfpd;wd. 
mizTr; Nru;kq;fs; kw;Wk; ,ul;il cg;Gf;fs; : 

 ,uz;L my;yJ mjw;F Nkw;gl;l fiury; epiyapy; cs;s Nru;kq;fis xd;Nwhnlhd;W fye;J mf;fiuriy 
Mtpahf;fpdhy; ,ul;il cg;Gfs; my;yJ madpr;Nru;kq;fs; cUthfpd;wd. 

 v.fh : /ngu;u]; ry;Ngl; kw;Wk; mk;Nkhdpak; ry;Ngl; Mfpadtw;wpd; rkNkhyhu; jpwDs;s fiury;fis xd;Nwhnlhd;W 
fye;J gbfkhf;fYf;F cl;gLj;Jk; NghJ Nkhu; cg;G vd;wiof;fg;gLk; ngu;u]; mk;Nkhdpak; ry;Ngl; 
FeSO4.(NH4)2SO4.6H2O  ,ul;il cg;G cUthfpd;wJ.  

 fdpk cg;Gf;fspd; gFg;gha;tpy; Fe3+ madpia fz;lwpAk; Nrhjidapy; /ngu;upf; FNshiuL kw;Wk; nghl;lhrpak; jNah 
raNdl; Mfpatw;wpd; fiury;fis xd;W Nru;f;Fk; NghJ ,uj;j rptg;G epw mizTr; Nru;kk;> nghl;lhrpak;/ngu;up 
jNahraNdl; K3[Fe(SCN)6]   cUthfpwJ. 

 Nkw;fz;Ls;s ,U Nru;kq;fspYk; fhzg;gLk; madpfisf; fz;lwpAk; gz;gwp gFg;gha;tpy;> Nkhu; cg;gpy; Fe2+, NH4
+ 

kw;Wk; SO4
2- madpfs; mjw;Fwpa Nrhjidfspd; cupa KbTfisj; jUfpd;wd. 

 khwhf nghl;lhrpak; /ngu;upjNahraNdl;bd; fiuryhdJ Fe3+ kw;Wk; SCN- madpfSf;F cupa Nrhjidfisj; 
jUtjpy;iy.  

 ,jpypUe;J fiury;fspy;> ,ul;il cg;Gf;fs; mjd; cl;$W madpfshf Kw;wpYk; gpupifAw;W jq;fs; 
jdpj;jd;ikapid ,of;fpd;wd vdTk;> mizTr; Nru;kq;fspy; cs;s mizT madpahdJ jdJ jdpj;jd;ikia 
,og;gjpy;iy vdTk; NkYk; mizT madpapd; cl;$Wfs; jdpj;jdpNa vspa madpfshf gpupifAWtjpy;iy vdTk; 
mwpag;gLfpd;wJ. 
mizTr; Nru;kq;fs; gw;wpa ntu;du; nfhs;if : 

1. ngUk;ghyhdj; jdpkq;fs; Kjd;ik ,izjpwd; kw;Wk; ,uz;lhk;epiy ,izjpwd; Mfpa ,U mizjpw kjpg;Gfisg; 
ngw;Ws;sd. Kjd;ik ,izjpwd; vd;gJ cNyhf madpapd; Mf;]p[Ndw;w vz; vdTk;> ,uz;lhk; epiy ,izjpwd; 
vd;gJ mizT vz; vdTk; miof;fg;gLfpd;wd. 

2. ngUk;ghyhd Neu;Tfspy; Kjd;ik ,izjpwd; kjpg;ghdJ Neu;f;FwpAilaJ. NkYk; rpy Neu;Tfspy; G+[;akilfpwJ. 
,itfs; vg;NghJk; vjpu;kpd;RikAila madpfshy; epiwT nra;ag;gLfpd;wd. 

3. ,uz;lhk; epiy ,izjpwdhdJ vjpu; madpfs;> eLepiy %yf;$Wfs;> Neu; madpfs; Nghd;wtw;why; epiwT 
nra;ag;gLfpwJ. 

4. xU mizTr;Nru;kj;jpy; ikacNyhf madpiar; Rw;wp ,Utpjkhd Nfhsq;fs; fhzg;gLfpd;wd. cl;GwKs;s 
NfhskhdJ mizTf;Nfhsk;> ,f;Nfhsj;jpy; ,lk; ngw;Ws;s njhFjpfs; cNyhfj;Jld; typikahfg; 
gpizf;fg;gl;Ls;sd.  
     ntspNa mike;Js;s Nfhsk; madpf; Nfhsk;. ,jpy; ,lk;ngw;Ws;s njhFjpfs; ikacNyhf madpAld; 
tYtw;w epiyapy; gpizf;fg;gl;Ls;sd. 

5. Kjd;ik ,izjpwDf;F jpirg;gz;G ,y;iy. Mdhy; ,uz;lhk; epiy ,izjpwd; jpirg; gz;gpidg; ngw;Ws;sJ. 

                       
 
ntu;du; nfhs;ifapd; tuk;Gfs; : mizTr; Nru;kq;fspd; epwk; kw;Wk; fhe;jg; gz;Gfis ,f;nfhs;ifahy; tpsf;f 
,aytpy;iy. 
mizTr; Nru;kq;fs; gw;wpa rpy Kf;fpkhd fiyr;nrhw;fs; : 

1. mizT cl;nghUs; : mizT cl;nghUshdJ xU madp (m) eLepiyg; nghUshFk;. ,J tof;fkhf xU 
cNyhfj;jpid ika mZthfTk; mjDld; ,izf;fg;gl;l gpw mZf;fs; my;yJ mZf;fslq;fpa 
njhFjpfisAk;(<dpfs;) cs;slf;fpaJ. tha;ghl;by; Fwpg;gpLk;NghJ mizT cl;nghUshdJ xU rJu milg;gpw;Fs; 
Fwpf;fg;gLfpwJ. v.fh : nghl;lhrpak; ngu;Nuh raidL K4[Fe(CN)6] y; mizT cl;nghUshdJ [Fe(CN)6]4-  MFk;.  

2. ikacNyhf mZ (m) madp : mizT cl;nghUspd; ikag;gFjpapy; mike;jpUf;Fk; mZ my;yJ madpahdJ 
ikacNyhf mZ my;yJ madp vdg;gLk;. NkYk; ,jDld;  mZf;fs; my;yJ mZf;fslq;fpa 
njhFjpfs;(<dpfs;) <jy; rfg;gpizg;gpd; %yk; gpizj;J itf;fg;gl;Ls;sd. v.fh : nghl;lhrpak; ngu;Nuh raidL 
K4[Fe(CN)6] y; ikacNyhf mZ Fe2+  MFk;. 

3. <dpfs; : ika cNyhf mZ my;yJ madpAld; ,ize;jpUf;Fk; mZf;fs; my;yJ mZf;fslq;fpa njhFjpfs; 
<dpfs; vdg;gLfpd;wd. ika cNyh mZTld; Neubahf gpizf;fg;gl;Ls;s <dpapd; mZthdJ toq;fp mZ 
vdg;gLfpwJ. v.fh : nghl;lhrpak; ngu;Nuh raidL K4[Fe(CN)6] y; <dp CN- ,  toq;fp mZ fhu;gd; MFk;. 

4. mizTf; Nfhsk; : xU mizTr; Nru;kj;jpd; mizT madpapy; cs;s ika cNyhf mZ my;yJ madp kw;Wk; 
mjDld; ,izf;fg;gl;Ls;s <dpfs; Mfpadtw;iw xUq;fpizj;J mizTf; Nfhsk; vd miof;fpd;Nwhk;. NkYk; 
,it tof;fkhf rJu milg;gpw;Fs; miztpd; epfu kpd;RikNahL Nru;j;J Fwpg;gplg;gLk;. v.fh : nghl;lhrpak; ngu;Nuh 
raidL K4[Fe(CN)6] y; mizT Nfhsk; [Fe(CN)6]4-  MFk;. 

5. mizTg; gd;Kfp : ika cNyhf mZ my;yJ madpAld; Neubahf ,izf;fg;gl;Ls;s <dpfs; Kg;gupkhd 
ntspapy; Fwpj;j jpirfspy; miktjhy; Vw;gLtJ mizT gd;Kfp vdg;gLfpwJ. v.fh : nghl;lhrpak; ngu;Nuh 
raidL K4[Fe(CN)6] y; mizT gd;Kfp xU vz;Kfp MFk;. 

6. mizT vz; : xU miztpy; ika cNyhf mZ my;yJ madpAld; Neubahf ,izf;fg;gl;Ls;s <dpfSila 
toq;fp mZf;fspd; vz;zpf;if me;j cNyhf mZtpd; mizT vz; vdg;gLk;. ,jid ikacNyhf mZ kw;Wk; 
<dpfSf;fpilNa fhzg;gLk; gpizg;Gfspd; vz;zpf;if vd;Wk; $wyhk;. v.fh : nghl;lhrpak; ngu;Nuh raidL 
K4[Fe(CN)6] y; mizT vz; 6 MFk;. 

7. Mf;]p[Ndw;w epiy : cl;nghUspy; cs;s ikacNyhf madpapd; Mf;]p[Ndw;w vz; vd;gJ me;j cNyhf 
madpAld; ,izf;fg;gl;Ls;s <dpfis mitfshy; gq;fplg;gl;Ls;s vyf;l;uhd; ,ul;ilfSld; ePf;fpa gpwF mk;ika 
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cNyhf mZtpd; kPJ vQ;rpapUg;gjhf fUjg;gLk; kpd;Rik mjd; Mf;]p[Ndw;w vz; vdg;gLk;. v.fh : nghl;lhrpak; 
ngu;Nuh raidL K4[Fe(CN)6] y; ,Uk;gpd; Mf;]p[Ndw;w vz; ,uz;L. 
mizTr; Nru;kq;fspd; tiffs; : 
miztpd; kPJs;s kpd;Rikapd; mbg;gilapy; : 

 Neuadp mizT : Xu; mizT Nru;kj;jpy; cs;s mizT madpahdJ epfu Neu;kpd;Rikia ngw;wpUe;jhy; me;j 
mizTr; Nru;kk; Neuadp mizT vd miof;fg;gLfpwJ. v.fh : [Ag(NH3)2]+ , [Co(NH3)6]3+ , [Fe(H2O)6]2+. 

 vjpuadp mizT : Xu; mizT Nru;kj;jpy; cs;s mizT madpahdJ epfu vjpu;kpd;Rikia ngw;wpUe;jhy; me;j 
mizTr; Nru;kk; vjpuadp mizT vd miof;fg;gLfpwJ. v.fh : [Ag(CN)2]- , [Co(CN)6]3- , [Fe(CN)6]4-. 

 eLepiy mizT : Xu; mizT Nru;kj;jpy; cs;s mizT madpahdJ vt;tpj epfu kpd;RikAk; ngw;wpUf;ftpy;iy 
vdpy; me;j mizTr; Nru;kk; eLepiy mizT vd miof;fg;gLfpwJ. v.fh : [Ni(CO)4] , [Co(NH3)3(Cl)3] , [Fe(CO)5]. 
<dpfspd; jd;ikapidg; nghWj;J tifg;gLj;Jjy; : 

 Xupd <dp mizT : xU mizTr; Nru;kj;jpy; cs;s ika cNyhf mZ (m) madpNahL xNu xU tif <dpfs; 
kl;LNk <jy; rfg;gpizg;ghy; gpizf;fg;gl;bUe;jhy; mr;Nru;kkhdJ Xupd <dp mizT vd miof;fg;gLfpwJ. v.fh : 
[Ag(CN)2]- , [Co(CN)6]3- , [Fe(CN)6]4-. 

 gy;ypd <dp mizT : xU mizTr; Nru;kj;jpy; cs;s ika cNyhf mZ (m) madpNahL xd;wpw;Fk; Nkw;gl;l 
tif <dpfs;  <jy; rfg;gpizg;ghy; gpizf;fg;gl;bUe;jhy; mr;Nru;kkhdJ gy;ypd <dp mizT vd 
miof;fg;gLfpwJ. v.fh : [Co(NH3)3(Cl)3] , [Pt(NH3)2(Cl)2] . 
mizTr; Nru;kq;fSf;Fg; ngaupLjy; :  

1. Neu; madp Kjypy; ngaupl Ntz;Lk;> mjd; gpd;du; vjpu; madpf;Fg; ngaupl Ntz;Lk;. 
2. vspa madpfisg; nghUj;j tifapy;> mitfs; tof;fkhd madpr; Nru;kq;fspy; vt;thW ngauplg;gLfpd;wdNth 

mt;thNw mizTr; Nru;kq;fspYk; ngauplg;gl Ntz;Lk;. 
3. mizT madpiag; ngaupLk;NghJ Kjypy; <dpfSf;Fg; ngaupl Ntz;Lk;. gpd;du; mjidj; njhlu;e;J ika cNyhf 

mZ (m) madpf;F ngaupl Ntz;Lk;. mizT madpahdJ xd;wpw;Fk; Nkw;gl;l tif <dpfisg; ngw;wpUg;gpd; ngau; 
vOJk; NghJ mitfspd; Mq;fpy mfutupirapd; mbg;gilapy; ngauplg;gl Ntz;Lk;. 

 <dpfisg; ngaupLjy; : 1. vjpu; <dpfspd; ngau; ‘o’ vd;w vOj;jpy; Kbtila Ntz;Lk;.  2. Neu; <dpfspd; ngau; ‘ium’ 
vd Kbtila Ntz;Lk;. eLepiy <dpfSf;F mitfspd; %yf;$W ngau;fNs gad;gLj;jg;gLfpd;wd. rpy 
tpjptpyf;Ffs; : H2O - mf;th>       CO - fhu;gidy;> NH3 - mk;kPd;> NO - iel;Nuhrpy;. 

3. ,U Kidtop gpizg;ig Vw;gLj;Jk; <dpfspy; xd;wpw;Fk; Nkw;gl;l mZf;fspd; top <jy; rfg;gpizg;gpid cUthf;f 
tha;g;G ,Ug;gjhy; mjid Fwpj;Jfhl;l κ-gad;gLj;jg;gLfpwJ. v.fh : SCN, ,jpy; ry;gu; mZ gpizg;gpy; 
<Lgl;bUe;jhy; - κS vdTk; iel;u[d; mZ gpizg;gpy; <Lgl;bUe;jhy; - κN vdTk; ngauplg;gLfpd;wd.  

4. mizT cl;nghUshdJ xd;wpw;Fk; Nkw;gl;l xNu tifahd <dpfisg; ngw;wpUg;gpd; <dpfspd; vz;zpf;ifapid 
Fwpg;gpl mjd; ngaNuhL fpNuf;f Kd;ndhl;Lfshd(il> l;iu> nll;uh> ngd;lh......) Nghd;wit Nru;j;J vOjg;gLfpd;wd. 
<dpapd; ngaupNyNa ,j;jifa Kd;ndhl;Lf;fs; fhzg;gLkhapd; mj;jifa <dpfspd; vz;zpf;ifia Fwpg;gpl khw;W 
Kd;ndhl;Lfshd gp];> bup];> nll;uhfp]; Nghd;wit gad;gLj;jg;gLfpd;wd. 

 ika cNyhf mZtpw;Fg; ngaupLjy; : Neuadp (m) eLepiy mizTfspy; ika cNyhf mZ (m) madpf;Fg; 
ngaupl jdpkq;fspd; tof;fkhd ngauhdJ vt;tpj khw;wKkpd;wp mg;gbNa gad;gLj;jg;gLfpd;wd. Mdhy; vjpuadp 
mizTfspy; jdpkq;fspd; ngaNuhL ‘Vl;’ vd;w gpd;ndhl;NlhL vOjg;gLfpwJ. cNyhf mZtpd; ngaupidj; 
njhlu;e;J milg;Gf;Fwpf;Fs; mjd; Mf;]p[Ndw;w vz; Nuhk vz;ZUtpy; vOjg;gLfpwJ. 
vLj;Jfhl;Lfs; : 

t.vz; mizTr; Nru;kk; IUPAC ngau;fs; 
1 [Ag(NH3)2]Cl ilmk;ikd; rpy;tu;(I)FNshiuL 
2 [Co(en)2Cl2]Cl ilFNshupNlhgp];(<j;Njd;-1>2-ilmkPd;)Nfhghy;l;(III)FNshiuL 
3 [Cu(NH3)4]SO4 nll;uhmk;ikd;fhg;gu;(II)ry;Ngl; 
4 [Co(CO3)(NH3)4]Cl nll;uhmk;ikd;fhu;gNdl;NlhNfhghy;l;(III) FNshiuL 
5 [Cr(NH3)3(H2O)3]Cl3 l;iumk;ikd;l;iumf;FthFNuhkpak;(III) FNshiuL 
6 K3[Fe(CN)5NO] nghl;lhrpak; ngd;lhradpNlhiel;Nuhrpy;/ngu;Nul;(II) 
7 Na2[Ni(EDTA)] Nrhbak; 2>2’>2’’>2’’’-(<j;Njd;-1>2-ilIy;iliel;upNyh)nll;uh 

mrpl;Nll;Nlh epf;fNyl;(II) 
8 [PdI2(ONO)2(H2O)2] ilmf;FthilmNahilNlhiel;iul;Nlh- κOngy;Nybak;(IV) 
9 [Cr(PPh3)(CO)5] ngd;lhfhu;gidy;l;iugPidy;gh];Ngd;FNuhkpak;(0) 
10 [Co(NO2)3(NH3)3] biumk;ikd;biuiel;iul;Nlh- κNNfhghy;l;(III) 
11 [Co(NH3)5CN] 

[Co(NH3)(CN)5] 
ngd;lhmk;ikd;radpNlh-κCNfhghy;l;(III) 
mk;ikd;ngd;lhradpNlh-κCNfhghy;Nll;(III) 

12 [Pt(py)4] [PtCl4] nll;uhgpupbd;gpshl;bdk;(II)nll;uhFNshNuhgpshl;bNdl;;(II) 
13 [Co(NH3)4Cl2]3  

[Cr(CN)6] 
nll;uhmk;ikd;ilFNshupNlhNfhghy;l;(III)n`f;]hiradpNlh-
κCFNuhNkl;(III) 

14 [Ag(NH3)2]+ ilmk;ikd;rpy;tu;(I)madp 
15 [Co(NH3)5Cl]2+ ngd;lhmk;ikd;FNshNuhNfhghy;l;(III)madp 
16 [FeF6]4- n`f;]hGSupNlh/ngu;Nul;(II)madp 

mizTr; Nru;kq;fspy; fhzg;gLk; khw;wpaq;fs; : 
fl;likg;G khw;wpaq;fs; : xNu %yf;$W tha;ghl;ilAk; miztpy; ,lk;ngw;Ws;s mZf;fSf;filNaahd 
gpizg;Gfspy; khWgLtjhy; ntt;NtW mikg;G tha;ghLfisAk; ngw;Ws;s mizTr;Nru;kq;fs; fl;likg;G 
khw;wpaq;fs; vdg;gLfpd;wd. 
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,izg;G khw;wpaq;fs; : ,Utop gpizg;GWk; <dp jd;dplk; cs;s ntt;NtW toq;fp mZf;fspd; %yk; ika cNyhf 
madpAld; gpizg;gpid Vw;gLj;Jk;NghJ ,j;jifa khw;wpaq;fs; Vw;gLfpd;wd. v.fh : [Co(NO2)3(NH3)3]    kw;Wk;  
[Co(ONO)3(NH3)3]. 
mizT khw;wpaq;fs; : mizTr; Nru;kq;fspy; cs;s Neu; kw;Wk; vjpu; madpfs; ,uz;Lk; mizT madpfshf 
fhzg;gLk; epiyapy; ,k;khw;wpak; Vw;gLfpwJ. xd;W my;yJ mjw;F Nkw;gl;l <dpfs; Neu; kw;Wk; vjpu; mizT 
cl;nghUl;fSf;fpilNa gupkhw;wk; miltjd; tpisthf ntt;NtW khw;wpaq;fs; cUthfpd;wd. v.fh : [Co(NH3)6]      
kw;Wk;  [Cr(CN)6]. 
madpahjy; khw;wpaq;fs; : madpAWk; vjpu;khW madpahdJ <dpfshf nray;gLk; jd;ikapidg; ngw;wUg;gpd; 
mj;jifa Neu;Tfspy; ,k;khw;wpak; Vw;gLfpwJ. ,j;jifa vjpu;khW madpfs; mizT cl;nghUspy; cs;s xd;W 
my;yJ mjw;F Nkw;gl;l <dpfSld; gupkhw;wk; miltjd; tpisthf ,k;khw;wpak; Vw;gLfpwJ. v.fh : [Pt(en)2Cl2]Br2      

kw;Wk;  [Pt(en)2 Br2]Cl2 . 
fiug;ghNdw;w khw;wpak; : gbf mzpf;Nfhitj; jsj;jpy; jdpj;j epiyapy; fhzg;gLk; ePu;> My;f`hy;> mk;Nkhdpah 
Nghd;w fiug;ghd; %yf;$Wfs; mizT cl;nghUspDs; cs;s <dpfSld; gupkhw;wk; miltjhy; ntt;NtW 
khw;wpaq;fs; cUthfpd;wd. ,j;jifa khw;wpaq;fs; fiug;ghNdw;w khw;wpaq;fs; vdg;gLfpd;wd. fiug;ghdhdJ ePu; 
%yf;$Wfshf ,Ug;gpd; ,k;khw;wpaq;fs; fiug;ghNdw;w khw;wpaq;fs; vd miof;fg;gLfpd;wd. v.fh : [Cr(H2O)6]Cl3 – 

Cjh epwk;,   [Cr(H2O)5Cl] Cl2. H2O – ntspu; gr;ir epwk;    kw;Wk;   [Cr(H2O)4Cl2] Cl. 2H2O - mlu; gr;ir epwk;. 
Gwntsp khw;wpaq;fs; : xNu Ntjp tha;ghL> ika cNyhf madp kw;Wk; <dpfSf;fpilNa fhzg;gLk; xNu khjpupahd 
,izg;G Mfpadtw;iwg; ngw;Ws;sd. Mdhy; ika cNyhf madpiar; Rw;wp Gwntspapy; Kg;gupkhd mikg;gpy; 
<dpfs; mike;Js;s tpjj;jpy; ,itfs; khWgLfpd;wd. 
tbt khw;wpaq;fs; : khWgl;l <dpfisf; nfhz;Ls;s mizTr;Nru;kq;fspy; ika cNyhf mZitr; Rw;wp <dpfs; 
Kg;gupkhd Gwntspapy; ntt;NtW tiffspy; miktjhy; mt;tif khw;wpak; Vw;gLfpwJ.  ,k;khw;wpaq;fs; vz;Kfp 
kw;Wk; jsrJu mizTr; Nru;kq;fspy; fhzg;gLfpd;wd. 
    [MA2B2]n+/-   kw;Wk;   [MA2BC]n+/- Mfpa tiffspy; fhzg;gLk; jsr;rJu mizTr; Nru;kq;fspy; xj;j 
njhFjpfshdJ ika cNyhf mZitg; nghUj;J xNugf;fj;jpy; ,Ue;jhy; mJ rp]; khw;wpak; vd;Wk; vjpu; vjpu; 
gf;fq;fspy; fhzg;gl;lhy; mit buhd;]; khw;wpaq;fs; vd;Wk; miof;fg;gLfpd;wd.  

                                              

                                          
vz;Kfp mizTfs; :  

 [MA2B4]n+/-, [M(xx)2B2]n+/-  Mfpa tif vz;Kfp mizTfs; rp]; - buhd;]; khw;wpaq;fisf; nfhz;Ls;sd. ,q;F A 
kw;Wk; B Mfpad xUKid <dpfshFk;. NkYk; xx vd;gJ xNu khjpupahd ,U toq;fp mZf;fis cila ,UKid 
<dpahFk;. 

                    
 vz;Kfp mizTfspy; <dpfspd; ,lmikT gpd;tUk; vz; toq;Fk; Kiwapdhy; Fwpg;gplg; gLfpd;wd. 
 Nkw;fz;Ls;s vz; toq;Fk; Kiwapy; (1>2)> (1>3)> (1>4)> (1.5)> (2>3)> (2>5)> (2>6)> (3>4)> (3>6)> (4>5)> (4>6) kw;Wk; (5>6) 

Mfpa epiyfspy; xNukhjpupahd njhFjpfs; ,Ue;jhy; rp]; khw;wpaq;fs;. 
 mijg;NghyNt> (1>6)> (2>4)> kw;Wk; (3>5) Mfpa epiyfspy; xj;j njhFjpfs; ,lk; ngw;wpUe;jhy; mitfs buhd;]; 

khw;wpaq;fs; vdg;gLk;. 
xUKf khw;wpaq;fs; : 

 [MA3B3]n+/- tif vz;Kfp mizTr;Nru;kj;jpy; %d;W xNu khjpupahd <dpfs;(A)  vz;Kfpapd; xU Kf;Nfhz Kfj;jpd; 
%d;W %iyfspy; ,lk; ngw;wpUe;J kw;w %d;W <dpfs;(B)  mjw;F Neu; vjpuhf mike;Js;s Kf;Nfhz Kfj;jpy; 
,lk; ngw;wpUf;Fkhapd; mk;khw;wpak; xUKf khw;wpak; vd miof;fg;gLfpwJ.  
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neLtiu khw;wpaq;fs; :  

 %d;W xj;j <dpfs; xU vz;Kfpapd; xU cr;rpapypUe;J kw;nwhU vjpu; cr;rpf;F fw;gidahf tiuag;gLk; xU 
miutl;l neLtiuapy; mike;jpUf;Fkhapd; mk;khw;wpak; neLtiu khw;wpak; vdg;gLk;. 

                                     
 <dp tiffspd; vz;zpf;if mjpfupf;Fk; NghJ khw;wpaq;fspd; vz;zpf;ifAk; mjpfupf;Fk;. 
 [MABCDEF]n+/- vd;w tif vz;Kfp miztpw;F gjpide;J ntt;NtW tbtikg;Gfis cila tbt khw;wpaq;fs; 

Vw;gl tha;g;G cs;sJ. 
xspr;Row;rp khw;wpaq;fs; : 

 fupkr; Nru;kq;fisg; NghyNt ifuy; jd;ikiag; ngw;Ws;s mizTr; Nru;kq;fSk; xspr;Row;rp khw;wpaq;fisg; 
ngw;Ws;sd. 

 xspRow;Wk; jd;ikAila Nru;kq;fs;> nghUs; kw;Wk; Mb gpk;gk; vd njhlu;G gLj;jf;$ba khw;wpa ,izfshf 
,Ug;gpd; mitfs; ,dd;rpNahku;fs; vdg;gLfpd;wd. 

 ,k;khw;wpaq;fspd; fiury;fspd; topNa jsKidT nfhz;l xspapidr; nrYj;Jk; NghJ mt;nthspapd; jsj;jpid 
,k;khw;wpaq;fs; tyQ;Ropahf Row;wpdhy; d khw;wpaq;fs; vdTk; ,lQ;Ropahf Row;wpdhy; mit l khw;wpaq;fs; vdTk; 
miof;fg;gLfpd;wd. 

 [M(xx)3]n+/- ,  [M(xx)2AB]n+/-, kw;Wk;  [M(xx)2B2]n+/-  Mfpa tif vz;Kfp mizTfs; xspRow;rp khw;wpag; gz;gpidg; 
ngw;Ws;sd.  v.fh :   [Co(en)2Cl2]+. 

                                                               
mizTr; Nru;kq;fSf;fhd nfhs;iffs; :  

 My;gu;l; ntu;du; mizTr; Nru;kq;fspy; fhzg;gLk; gpizg;gpiz xU Y}ap mkpyj;jpw;Fk; xU Y}ap fhuj;jpw;Fk; 
,ilNaahd gpizg;ghf fUjpdhu;. ,tuJ mZFKiwiag; gad;gLj;jp mizTr;Nru;kq;fspd; rpy gz;Gfis 
tpsf;Ftjw;F gad;gl;lhYk;> epwk;> fhe;jg; gz;G Nghd;w gz;Gfis tpsf;ftpy;iy. 

 ntu;du; nfhs;ifapidj; njhlu;e;J yPd]; ghypq; vd;ghu; ,izjpw gpizg;Gf; nfhs;ifia Kd;nkhope;jhu;. 
,f;nfhs;ifahdJ ika cNyhf madpf;Fk; <dpf;Fk; ,ilNaahd gpizg;gpid Kw;wpYk; rfg;gpizg;G vd 
fUjpaJ. 

 ngj;Nj kw;Wk; thd; ntyf; MfpNahu; ika cNyhf madp kw;Wk; <dpfSf;fpilNaahd ,iltpidahdJ xU 
epiykpd;dpay; ftu;r;rp tpir vd fUjp gbfg;Gyf; nfhs;ifia mizTr; Nru;kq;fSf;F tpupTg;gLj;jp mitfspd; 
gz;Gfis tpsf;fpdhu;fs;. 

 NkYk; mjidj; njhlu;e;J mizTr;Nru;kq;fspy; fhzg;gLk; gpizg;gpd; jd;ikia tpsf;Ftjw;F <dpg;Gyf; nfhs;if 
kw;Wk; %yf;$W Mu;gpl;lhy; nfhs;if Nghd;witfs; cUthf;fg;gl;ld. 
,izjpw gpizg;Gf; nfhs;ifapd; Kf;fpa fUJNfhs;fs; : 

1. mizTr; Nru;kq;fspy; fhzg;gLk; <dp→cNyhfg; gpizg;ghdJ rfg;gpizg;Gj; jd;ikAilaJ. ,g;gpizg;ghdJ 
<dpf;Fk; ika cNyhf madpf;Fk; ,ilNa <dp toq;Fk; vyf;l;uhd;fs; gq;fplg;gLtjhy; Vw;gLfpwJ. 

2. xt;nthU <dpAk; Fiwe;jg;gl;rk; xU jdpj;j ,ul;il vyf;l;uhd;fisf; nfhz;Ls;s epug;gg;gl;l Mu;gpl;lhiyg; 
ngw;wpUf;f Ntz;Lk;. 

3. xU mizT madpapy; cs;s ika cNyhf madpahdJ> <dpfs; toq;Fk; Xupiz vyf;l;uhd;fis Vw;Wf;nfhs;s 
VJthf Njitahd vz;zpf;ifapy; fhypahd Mu;gpl;lhy;fisg; ngw;wpUf;f Ntz;Lk;. 

4. ika cNyhf mZtpd; ,e;j ntw;W Mu;gpl;lhy;fs; ,df;fyg;gilfpd;wd. mjhtJ xg;gplj;jf;f Mw;wiyAila mZ 
Mu;gpl;lhy;fs; xd;Nwhnlhd;W fye;J rk vz;zpf;ifapy; rk Mw;wiyAila Gjpa Mu;gpl;lhy;fis cUthf;Ffpd;wd. 

5. ika cNyhf mZtpd; ,df;fyg;gile;j ntw;W Mu;gpl;lhy;fs; <dpfspd; epug;gg;gl;l Mu;gpl;lhy;fSld; Neu;Nfhl;by; 
Nkw;nghUe;jp <jy; rpf;kh rfg;gpizg;gpid cUthf;Ffpd;wd. 

6. ,df;fyg;gile;j Mu;gpl;lhy;fs; jpirg;gz;Gilait. Gwntspapy; ,it Fwpj;j jpirapy; miktjhy; mizT 
madpf;F Fwpg;gpl;l tbtk; cUthfpwJ. 

7. vz;Kfp mizTfspy;> (n-1)d Mu;gpl;lhy;fs; ,df;fyg;ghjypy; <Lgl;bUg;gpd; mj;jifa mizTfs; cs;Mu;gpl;lhy; 
mizTfs; (m) Fiw Row;rp mizTfs; vd;Wk;> nd Mu;gpl;lhy;fs; ,df;fyg;ghjypy; <Lgl;bUg;gpd; mj;jifa 
mizTfs; ntspMu;gpl;lhy; mizTfs; (m) cau; Row;rp mizTfs; vd;Wk; miof;fg;gLfpd;wd. 

8. xU mizTr; Nru;kj;jpy; cs;s ika cNyhf madpahdJ jdpj;j ,izahfhj vyf;l;uhd;fisf; 
nfhz;bUf;Fkhapd; mit ghuh fhe;jj; jd;ikia ngw;wpUf;Fk;. midj;J vyf;l;uhd;fSk; ,ul;ilfshf fhzg;gl;lhy; 
mizTr; Nru;kk; ilahfhe;jj; jd;ikia ngw;wpUf;Fk;.   
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9. xU mizTr; Nru;kj;jpy; CO, CN-,  en  kw;Wk; NH3 Nghd;w <dpfs; fhzg;gbd;> mitfs; ika cNyhf mZtpy; 
cs;s vyf;l;uhd;fis ,izahf;Ffpd;wd. mj;jifa <dpfs; typik Gy <dpfs; vd miof;fg;gLfpd;wd. 

10. ,df;fyg;gile;j cNyhf Mu;gpl;lhYf;Fk;> <d;fspd; Mu;gpl;lhYf;Fk; ,ilNaahd Nkw;nghUe;Jjy; mjpfg;gl;rkhf 
,Ug;gpd;> gpizg;Gk; typikahf ,Uf;Fk;. 
 

mizT vz; ,df;fyg;G tbtikg;G vLj;Jf;fhl;Lfs; 
2 sp Neu;NfhL [Ag(CN)2]-, [CuCl2]- 
3 sp2 jsKf;Nfhzk; [HgI3]-, 
4 sp3 ehd;Kfp [Ni(CO)4],  [NiCl4]2-, 
4 dsp2 jsr;rJuk; [Ni(CN)4]2-,  [Pt(NH3)4]2+,   
5 dsp3 Kf;Nfhz,UgpukpL Fe(CO)5 

6 d2sp3 vz;Kfp  [Ti(H2O)6],  [Fe(CN)6]2-,   
6 sp3d2 vz;Kfp [FeF6]4-,   [CoF6]4-    

 
vLj;Jfhl;L : 1 

        

          
   
 
 vLj;Jfhl;L : 2 

       

www.Padasalai.Net                                                                                            www.TrbTnpsc.Com

Send Your Question Papers & Answer Keys to Our E-mail ID:  Padasalai.Net@gmail.com

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

https://www.Padasalai.Net/
https://www.padasalai.net/


 

32 
 

       

             

               
,izjpw gpizg;Gf; nfhs;ifapd; tuk;Gfs; : 

1. mizTr; Nru;kq;fspd; epwq;fis ,f;nfhs;if tpsf;ftpy;iy. 
2. ,J Row;rpahy; Vw;gLk; fhe;jj; jpUg;Gj;jpwid kl;LNk fUj;jpw; nfhz;lJ. fhe;jj; jpUg;Gj;jpwdpd; gpw $Wfis 

fUj;jpw; nfhs;stpy;iy. 
3. xNu cNyhfj;jpd; mizTr;Nru;kq;fspy; rpy cs; Mu;gpl;lhy; mizTfshfTk; kw;w rpy ntsp Mu;gpl;lhy; 

mizTfshfTk; fhzg;gLfpd;wd. Vd; ,t;thW khWgl;l mizTfs; cUthfpd;wd vd;gjw;fhd tpsf;fj;jpid 
,f;nfhs;if jutpy;iy. 
gbf Gyf; nfhs;if : 

 mizTr; Nru;kq;fspd; epwk;> fhe;jg; gz;G Nghd;wtw;iw tpsf;f gbf Gyf; nfhs;if Kd;nkhopag; gl;lJ. 
 Kjd;Kjypy; madpg; gbfq;fspy; fhzg;gLk; gpizg;Gfspd; jd;ikapid tpsf;f ,f;nfhs;if gad;gLj;jg;gl;L 

te;jJ. gpd;dhspy; ,ilepiy cNyhfq;fs; kw;Wk; mitfs; cUthf;Fk; mizTr; Nru;kq;fspd; gz;Gfis tpsf;f 
,f;nfhs;if gad;gLj;jg;gl;lJ.  
gbfg; Gyf; nfhs;ifapd; Kf;fpa Nfhl;ghLfs; : 

1. ika cNyhf mZ kw;Wk; <dp Mfpatw;wpw;fpilNaahd gpizg;G Kw;wpYk; madpj; jd;ikAilaJ. mjhtJ 
vyf;l;uhd; mlu;tpid kpFjpahf nfhz;Ls;s <dpfSf;Fk; Fiw vyf;l;uhd; jd;ikAila ika cNyhf madpf;Fk; 
,ilNa Vw;gLk; epiy kpd;dpay; ftu;r;rp tpirapdhy; mitfSf;fpilNa gpizg;G Vw;gLfpwJ. 

2. mizTr; Nru;kq;fspy; fhzg;gLk; ika cNyhf mZ (m) madp kw;Wk; <dpfs; kpd;Rik ngw;wpUg;gpd; mitfs; 
Gs;sp kpd;RikfshfTk;> eLepiyj; jd;ik ngw;wpUg;gpd; kpd; ,UKidfshfTk; fUjg;gLfpd;wd. 

3. ,f;nfhs;ifapd;gb> mizTr; Nru;kk; cUthjy; gpd;tUk; gbepiyfis cs;slf;fpaJ. 
 gbepiy 1 : jdpj;j thA epiyapy;> ika cNyhf madpapd; Ie;J d Mu;gpl;lhy;fSk; rk Mw;wYilaitfshf 

cs;sd. Muk;gj;jpy; ika cNyhf madpiar; Rw;wp <dpfs; xU Nfhstbt vjpu;kpd; Gyj;jpid Vw;gLj;Jfpd;wd. 
,g;Gyj;jpy;> cNyhf madpapd; vyf;l;uhd;fSf;Fk;> <dpfspd; vyf;l;uhd;fSf;Fk; ,ilNa Vw;gLk; tpyf;F tpirapd; 
fhuzkhf midj;J Ie;J d Mu;gpl;lhy;fspd; Mw;wYk; mjpfupf;fpd;wd.  
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 gbepiy 2 : ika cNyhf madpia gpizg;gpd; jpirapy; <dpfs; mZFfpd;wd. xU vz;Kfp Gyj;jpy; ika 
cNyhf madpahdJ Mamr;Rf;fs; re;jpf;Fk; Mjpg;Gs;spapy; cs;sJ. MW <dpfSk; +x, -x, +y, -y, +z  kw;Wk; -z 
Mfpa jpirfspy; ika cNyhf madpia mZFfpd;wd. 
gbfg; Gy gpsg;G : Mamr;RfSf;F ,ilgl;l gFjpapy; kly;fisg; ngw;wpUf;Fk; (dxy, dyz  kw;Wk; dzx) 
Mu;gpl;lhy;fisf; fhl;bYk; dx

2
-y

2 kw;Wk; dz
2 Mu;gpl;lhy;fs; mr;Rfspd; topNa mike;jpUg;gjhy; mjpf tpyf;F 

tpirf;F cl;gLfpd;wd. NkYk; mitfspd; Mw;wYk; mjpfupf;fpd;wd. ,t;thwhf rk Mw;wiyAila Mu;gpl;lhy;fs; 
,U tiffshf gpupfpd;wd. ,r;nray;Kiw gbfg;Gy gpsg;G vdg;gLfpwJ. 

 gbepiy 3 : ,e;epiy tiuapy; mizTr; Nru;kk; cUthtjw;F rhjfkhd #oy; ,y;iy. vdpDk; <dpfs; NkYk; 
mZFk;NghJ vjpu;kpd;RikAila <dpfspd; vyf;l;uhd;fSf;Fk;> Neu;kpd;RikAila cNyhf madpf;Fk; ,ilNa 
ftu;r;rp tpir Vw;gLfpwJ. ,jd; tpisthf epfu Mw;wy; FiwT Vw;gLfpwJ. ,e;j Mw;wy; FiwthdJ mizT 
cUthtjw;F fhuzkhf mikfpwJ. 
vz;Kfp mizTfspy; gbfg;Gyg; gpsg;G : 

 vz;Kfp Gyj;jpy; gbf Gyg; gpsg;G Vw;gLk;NghJ> Mu;gpl;lhy;fspd; ruhrup Mw;wy; khwpypahf mikAk; tifapy; dx
2

-y
2 

kw;Wk; dz
2 (eg Mu;gpl;lhy;fs;)  Mfpa Mu;gpl;lhy;fspd; Mw;wy; kjpg;Gfs; 3/5Δo  mstpy; mjpfupf;fpd;wd. 

 mNj Neuj;jpy; kw;w %d;W Mu;gpl;lhy;fshd dxy, dyz  kw;Wk; dzx (t2g Mu;gpl;lhy;fs;) Mfpadtw;wpd; Mw;wy; kjpg;Gfs; 
2/5Δo  mstpy; Fiwfpd;wd. ,q;F Δo vd;gJ vz;Kfp Gyj;jpy; gbf Gyg;gpsg;G Mw;wiyf; Fwpg;gpLfpwJ. 

               
 
ehd;Kfp mizTr; Nru;kq;fspy; gbfg;Gyg; gpsg;G : 

 ehd;Kfp Gyj;jpy; <dpfs;> xU fdr;rJuj;jpd; xd;Wtpl;l xd;whf mike;Js;s %iyfspypUe;J fdr;rJuj;jpd; 
Kjd;ik %iytpl;lk; topNa ehd;F <dpfSk; ika cNyhf madpia mZFfpd;wd. 

 ,g;Gyj;jpy; ve;j xU d Mu;gpl;lhYk; <dpfs; mZFk; jpirapNyNa miktjpy;iy. vdpDk; e Mu;gpl;lhy;fisf;(dx
2

-y
2 

kw;Wk; dz
2)  fhl;bYk; t2 Mu;gpl;lhy;fs;(dxy, dyz  kw;Wk; dzx) <dpfs; mZFk; jpirf;F mUfhikapy; mike;Js;sd. 

 ,jd; tpisthf t2 Mu;gpl;lhy;fspd; Mw;wyhdJ 2/5Δt  vd;w mstpy; mjpupf;fpd;wJ. NkYk; e Mu;gpl;lhy;fspd; Mw;wy; 
3/5Δt  vd;w mstpy; FiwfpwJ. 

 vz;Kfp gbfg;Gyj;NjhL xg;gpLk;NghJ> ,g;Gyj;jpy; gbfg;Gyg; gpsg;ghdJ jiyfPo; khw;wkile;Jk;> NkYk; gpsg;G 
Mw;wypd; msT FiwthfTk; cs;sJ. 

 vz;Kfp kw;Wk; ehd;Kfp gbfg;Gyq;fspy; gbf Gyg;gpsg;G Mw;wy;fSf;F ,ilNaahdj; njhlu;G  Δt  = 
 

 
 Δo. 

                                   
<dpfspd; jd;ikAk; gbf Gyg;gpsg;G Mw;wYk; : 

 gbf Gyg;gpsg;G Mw;wyhdJ <dpg;Gyj;jpid kl;LNk nghUj;J mikahky; <dpfspd; jd;ik> ika cNyhf 
mZ(m)madpapd; ,ay;G kw;Wk; mjd; kPjhd kpd;Rik Mfpadtw;iwAk; nghUj;J mikfpwJ. 

 <dpfspd; jd;ikapidg; nghUj;J gbf Gyg;gpsg;gpy; Vw;gLk; tpistpid ehk; Gupe;Jf; nfhs;tjw;F ill;Nldpak;(III) 
madpahdJ GSiuL> GNuhikL kw;Wk; ePu; Mfpa ntt;NtW <dpfSld; cUthf;Fk; vz;Kfp mizTr; Nru;kq;fspd; 
gbf Gyg;gpsg;G Mw;wiy mitfspd; cl;ftu; epwkhiyj; juTfspy; ,Ue;J fzf;fplyhk;.  

 [TiBr6]3-, [TiF6]3-,   kw;Wk;  [Ti(H2O)6]3+ Mfpa mizTr; Nru;kq;fspd; cl;ftu; miyePsq;fs; KiwNa 12500> 19000 
kw;Wk; 20000 cm-1  MFk;.  

 ,e;j cl;ftu; miyePsj;NjhL njhlu;Gila Mw;wy; gbf Gyg;gpsg;G Mw;wYf;F ,izahdJ. 

 Δ  =  hν  =  
  

 
 = h  ν. 

 Ti3+  - d; gbf Gyg;gpsg;G Mw;wyhdJ <dpfisg; nghUj;J gpd;tUk; tupirapy; mikfpwJ.         Br-  <  F-   <  H2O. 
 ,jidg; NghyNt epwkhiyj; juTfspd; mbg;gilapy; nfhLf;fg;gl;Ls;s ika cNyhf madpf;F gy;NtW <dpfspd; 

gbf Gyg;gpsg;Gj; jpwd; gpd;tUk; tupirapy; mikfpwJ.       I-  < Br- <SCN- < Cl- < S2- < F- < OH- ≈ urea < ox2-  < H2O < 
NCS- < EDTA4- < NH3 < en <NO2 < CN-  < CO.  

 Nkw;fz;Ls;s tupir epwkhiy Ntjptupir vd miof;fg;gLfpwJ. 
 Nkw;fz;Ls;s tupirapy;> tyg;Gwj;jpy; fhzg;gLk; fhu;giddy; Nghd;w <dpfs; xg;gPl;L mstpy; mjpf gbf 

Gyg;gpsg;ig Vw;gLj;Jk; jd;ikapidg; ngw;Ws;sJ. ,itfs; typikkpF <dpfs; vdg;gLfpd;wd. 
 ,lJ Gwj;jpy; fhzg;gLk; <dpfs; xg;gPl;L mstpy; Fiwthd gbf Gyg;gpsg;ig Vw;gLj;Jk; jd;ikapidg; ngw;Ws;sJ. 

,itfs; typikFiw <dpfs; vdg;gLfpd;wd. 
vz;Kfp mizTfspy; d vyf;l;uhd;fspd; gq;fPL : 

 <dp Gyj;jpy;> ika cNyhf madpapd; d Mu;gpl;lhy;fspy; vyf;l;uhdfs; `Pz;l; tpjpg;gbNa epuk;Gfpd;wd. vz;Kfp 
mizTfspy; d2 kw;Wk; d3 Mfpa vyf;l;uhd; mikg;Gfspy; vyf;l;uhd;fs; ntt;NtW rk Mw;wiyAila d Mu;gpl;lhypy; 
,izahfhky; jdpj;jdpNa epuk;Gfpd;wd. 
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 t2g vyf;l;uhd; mikg;ig nghUj;jtiuapy; ,U tha;g;Gfs; cs;sd. mjhtJ ehd;fhtJ vyf;l;uhd; cau; 
Mw;wiyAila eg Mu;gpl;lhYf;Fr; nry;yyhk; my;yJ Fiwthd Mw;wiyAila t2g Mu;gpl;lhypy; cs;s xU 
vyf;l;uhDld; Nru;e;J ,ul;ilahfyhk;.  

 ,j;jifa epiyapy; Fiwthd Mw;wiyg; ngw;Ws;s vyf;l;uhd; mikg;Ng Kd;Dupik ngWfpwJ. 
 vz;Kfp gbfg;Gy Mw;wy;( Δo) MdJ vyf;l;uhid ,izahf;fj; Njitahd Mw;wiy(p) tpl mjpfkhf cs;s 

Neu;Tfspy; ehd;fhtJ vyf;l;uhd; t2g Mu;gpl;lhypy; cs;s xU vyf;l;uhDld; ,izahfpwJ. 
 khwhf> Δo kjpg;G p tpl Fiwthf ,Uf;Fkhapd; ehd;fhtJ vyf;l;uhd; cau; Mw;wiyAila eg Mu;gpl;lhiy 

milfpwJ. 
 v.fh : ,Uk;G(III) d; mizTr; Nru;kq;fis [Fe(H2O)6]3+ (typik Fiw Gyk; Δod; kjpg;G 14000cm-1 kw;Wk; [Fe(CN)6]3-

(typik kpF Gyk; Δo d; kjpg;G 35000cm-1 Mfpa ,U mizTfis fUJNthk;. Fe3+ ,d; ,izahf;f Mw;wy; 
30000cm-1. 

 Nkw;fz;Ls;s ,U mizTfspYk; Fe3+MdJ d5 vyf;l;uhd; mikg;gpidg; ngw;Ws;sJ. ePu; %yf;$Wfis <dpfshf 
nfhz;Ls;s mizTr; Nru;kj;jpy; Δo< P vdNt ehd;fhtJ kw;Wk; Ie;jhtJ vyf;l;uhd;fs; eg Mu;gpl;lhypy; Nru;fpd;wd. 
NkYk; vyf;l;uhd; mikg;G t2g

3 eg
2. 

 radpNlh mizTr; Nru;kj;jpy; Δo > P vdNt ehd;fhtJ kw;Wk; Ie;jhtJ vyf;l;uhd;fs; t2g Mu;gpl;lhypy; cs;s xU 
vyf;l;uhDld; ,izahfpwJ. NkYk; vyf;l;uhd; mikg;G t2g

5 eg
0. 

 gbf Gy epiyg;gLj;Jk; Mw;wy; kjpg;gpidf; fzf;fLtjd; %yk; Mu;gpl;lhy;fspy; vyf;l;uhd;fspd; cz;ikahd 
gq;fPl;bid ehk; jPu;khdpf;f ,aYk;. <dpg;Gyk;(ELF) kw;Wk; rkr;rPu; Gyk;;(Eiso)  Mfpadtw;wpy; fhzg;gLk; vyf;l;uhd; 
mikg;gpidg; nghUj;J mt;thw;wy;fSf;F ,ilNaahd NtWghNl gbf Gy epiyg;gLj;Jk; Mw;wy; vd 
miof;fg;gLfpwJ.  CFSE(ΔEO)  =  {ELF} - {Eiso} 

                       =  {[n t2g (-0.4)  +  n eg(0.6)] Δo + npP} - {n’pP} 

,q;F nt2g  vd;gJ t2g
  Mu;gpl;lhy;fspy; fhzg;gLk; vyf;l;uhd;fspd; vz;zpf;if> neg  vd;gJ eg

  Mu;gpl;lhy;fspy; fhzg;gLk; 

vyf;l;uhd;fspd; vz;zpf;if> np vd;gJ <dpg; Gyj;jpy; fhzg;gLk; vyf;l;uhd;fspd; vz;zpf;if> n’p vd;gJ rkr;rPu; Gyj;jpy; 
fhzg;gLk; vyf;l;uhd;fspd; vz;zpf;if. 
,Uk;gpd; mizTr; Nru;kq;fSf;F CFSE fzf;fpLjy; [Fe(H2O)6]3+ :  

cau; Row;rp mizT jho; Row;rp mizT 
rkr;rPu; Gyj;jpy; vyf;l;uhd; mikg;G d5      vyf;l;uhd; ,izfspd; vz;zpf;if (n’p) =0 vdNt Eiso = 0.

  
vyf;l;uhd; mikg;G (cau; Row;rp mizT) 
 t2g

3 eg
2 

CFSE = {[3 (-0.4)  +  2(0.6)] Δo + 0xP} - {0} = 0 

vyf;l;uhd; mikg;G (Fiw Row;rp mizT) 
t2g

5 eg
0. 

CFSE ={[5 (-0.4)  +  0(0.6)] Δo + 2xP} - {0}  

       =-2 Δo  + 2P 
         = (-2 x 14000)  +  (2  x 30000) 

         = 32000cm-1 

CFSE mjpf Neu;f;Fwp kjpg;gpidg; ngw;Ws;sJ. 
,jpypUe;J jho;Row;rp mizT cUthf 
tha;g;gpy;iy vd mwpa KbfpwJ. 

[Fe(H2O)6]3+ d; ,ay;G cau; Row;rp 
ika cNyhf madpapd; vyf;l;uhd; mikg;G  t2g

3 eg
2 

fhe;jg; gz;G ,izahfhj jdpj;j vyf;l;uhd;fspd; vz;zpf;if 
: 5 vdNt ghuh fhe;jj; jd;ik cilaJ. 

fhe;jj; jpUg;Gj; jpwd;(Row;rp kl;Lk; 
nghUj;jiktJ) 

  =         =         = 5.916 BM 

 

mizTr; Nru;kk; [Fe(CN)6]3-  : 
   cau; Row;rp mizT jho; Row;rp mizT 

rkr;rPu; Gyj;jpy; vyf;l;uhd; mikg;G d5      vyf;l;uhd; ,izfspd; vz;zpf;if (n’p) =0 vdNt Eiso = 0.

  
vyf;l;uhd; mikg;G (cau; Row;rp mizT) 
 t2g

3 eg
2 

CFSE = {[3 (-0.4)  +  2(0.6)] Δo + 0xP} - {0} = 0 

vyf;l;uhd; mikg;G (Fiw Row;rp mizT) 
t2g

5 eg
0. 

CFSE ={[5 (-0.4)  +  0(0.6)] Δo + 2xP} - {0}  

       =-2 Δo  + 2P 
         = (-2 x 35000)  +  (2 x 30000) 

         = -10000cm-1 

CFSE mjpf vjpu;f;Fwp kjpg;gpidg; ngw;Ws;sJ. 
,jpypUe;J jho;Row;rp mizT cUthFk; vd 
mwpa KbfpwJ. 

[Fe(H2O)6]3+ d; ,ay;G jho; Row;rp 
ika cNyhf madpapd; vyf;l;uhd; mikg;G  t2g

5 eg
0 

fhe;jg; gz;G ,izahfhj jdpj;j vyf;l;uhd;fspd; vz;zpf;if 
: 1 vdNt ghuh fhe;jj; jd;ik cilaJ. 

fhe;jj; jpUg;Gj; jpwd;(Row;rp kl;Lk; 
nghUj;jiktJ) 

  =         =         = 1.732 BM 
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mizTr; Nru;kq;fspd; epwk; kw;Wk; gbf Gyg;gpsg;G Mw;wy; : 
 ngUk;ghyhd ,ilepiy cNyhf mizTr; Nru;kq;fs; epwKilaitfshf cs;sd. xU Nru;kk; fz;ZW xspapy; 

xU Fwpg;gpl;l miyePsj;ij cl;ftu;e;J  fz;ZW xspapd; gpw gFjpfis gpujpgspf;fpwJ. 
 gpujpg;gypf;fg;gLk; ,e;j xsp ekJ fz;zpy;gLk;NghJ ekJ %is mjd; epwj;jpid kPl;lwpfpwJ. gpujpg;gypf;fg;gLk; 

xspahdJ cl;ftug;gLk; xspapd; epug;G epwkhFk;. 
 v.fh : ePNuw;wkile;j fhg;gu;(II) madpahdJ ePy epwj;jpy; cs;sJ. ,J MuQ;R epw xspapid cl;ftu;e;J mjd; 

epug;G epwkhd ePy epw gpujpgspf;fpwJ.   
gbf Gyf; nfhs;ifapd; mbg;gilapy; mizTr; Nru;kq;fspd; epwk; : 

 ika cNyhf madpad; d – Mu;gpl;lhyhdJ gbf Gyj;jpy; t2g kw;Wk; eg Mfpa ,U tiffshf gpupfpd;wd. 
 ntz;ik epw xsp mizTr; Nru;kj;jpd; kPJ tpOk;NghJ ika cNyhf madpahdJ gbf Gyg;gpsg;G Mw;wYf;Fr; 

rkkhd fz;ZW xspia cl;ftu;fpwJ. 
 NkYk; gpw miyePsKila xspfis gpujpgypf;fpwJ. ,jd; fhuzkhf mizTr; Nru;kq;fs; epwj;jpidg; ngWfpd;wd. 

[Ti(H2O)6]3+  Nru;kj;jpy; d – d gupkhw;wk; : 
 xsp cl;ftug;gLtjhy; ika cNyhf madpapd; d vyf;l;uhd;fs; Fiwthd Mw;wYila t2g epiyapypUe;J mjpf 

Mw;wYila eg epiyf;F fpsu;TWfpd;wd. ,J d – d gupkhw;wk; vdg;gLk;. 
 ,e;j mizTr; Nru;kj;jpy; ika cNyhf madpapd; Ti3+ MdJ d1 vyf;l;uhd; mikg;gpidg; ngw;Ws;sJ. ,J <dpg; 

Gyj;jpy; t2g Mu;gpl;lhy; xd;wpy; ,lk; ngw;Ws;sJ. 
 ,e;j mizTr; Nru;kj;jpd; kPJ ntz;ik epw xsp tpOk;NghJ d vyf;l;uhd; xspapid cl;ftu;e;J cau; Mw;wy; 

kl;lj;jpw;F fpsu;TWfpwJ. 
 epwkhiyj; juTfspypUe;J cl;ftu; ngUkk; kjpg;G  eg MFk;. ,J gbf Gyg;gpsg;G Mw;wy; (Δo ) 239.7kj mol-1 –d; 

20000 cm-1 f;F ,izahdjhFk;. 
 ,e;j cl;ftu;jyhy;> gpujpgypf;fg;gLk; epwk; Cjh epwk;. Mjyhy; mizTr; Nru;kk; Cjh epwj;jpy; fhzg;gLfpwJ. 

                                   
cNyhf fhu;gidy;fs; : fhu;gd; Nkhdhf;i]bd; ,ilepiy cNyhf mizTr; Nru;kq;fs; cNyhf fhu;gidy;fs; vd 
miof;fg;gLfpd;wd. ,itfspy; cNyhf – fhu;gd; gpizg;Gf; fhzg;gLfpwJ. ,e;j mizTr; Nru;kq;fspy; %yf;$W 
eLepiy <dpfshf fhzg;gLfpd;wd. 
cNyhf fhu;gidy;fspd; tiffs; : 
miztpy; fhzg;gLk; cNyhf mZf;fspd; vz;zpf;ifapidg; nghUj;J tifg;gLj;Jjy; : 

 xw;iw mZf;fU fhu;gidy;fs; :,itfs; xNu xU cNyhf mZit ngw;wpUg;gJld; vspa mikg;gpid ngw;Ws;sd. 
v.fh : [Ni(CO)4] epf;fy; nll;uh fhu;gidy;>  tbtk; - ehd;Kfp. [Fe(CO)5] ,Uk;G ngd;lh fhu;gidy;> tbtk; - Kf;Nfhd 
,UgpukpL kw;Wk; [Cr(CO)6] FNuhkpak; n`f;]h fhu;gidy;> tbtk; - vz;Kfp. 

 gy mZf;fU fhu;gidy;fs; : ,uz;L my;yJ mjw;F Nkw;gl;l cNyhf mZf;fis nfhz;Ls;s fhu;gidy;fs; gy 
mZf;fU fhu;gidy;fs; vd miof;fg;gLfpd;wd. mitfs; xd;wpw;Fk; Nkw;gl;l xNu tpjkhd mZf;fisg; 
ngw;wpUf;fyhk;. v.fh : [Co2(CO)8], [Mn2(CO)10], [Fe3(CO)12]   my;yJ ntt;NtW cNyhf mZf;fisg; ngw;wpUf;fyhk;. 
v.fh : [MnCo(CO)9],  [MnRe(CO)10]. 
tbtikg;gpidg; nghUj;J tifg;gLj;Jjy; :  

 <uZ cNyhf fhu;gidy;fspy; cNyhf – cNyhf gpizg;G my;yJ njhFjpahdJ ,izg;Gg; ghykhf 
gpize;jpUj;jy; my;yJ ,it ,uz;Lk; fhzg;gLfpd;wd. 

 xNu xU cNyhf mZNthL ,izf;fg;gl;bUf;Fk; fhu;gidy; njhFjp Kida fhu;gidy; njhFjp vdg;gLfpwJ. 
 fhu;gidy; njhFjpahdJ> ,U cNyhf mZf;fSld; xNu Neuj;jpy; ghy gpizg;gpy; <Lgl;bUg;gpd; mj;jifa 

fhu;gidy; njhFjp ,izg;Gg;ghy fhu;gidy; njhFjp vdg;gLfpwJ. 
,izg;Gghyk; ,y;yhj cNyhf fhu;gidy;fs; : ,itfspy; ,uz;L tiffs; cs;sd. 

1. Kida fhu;gidy; <dpfis kl;Lk; ngw;wpUg;git : v.fh :[Ni(CO)4], [Fe(CO)5] kw;Wk; [Fe(CO)5]. 

                                     
2. Kida fhu;gidy; <dpfs; kw;Wk; cNyhf – cNyhf gpizg;G ,uz;ilAk; ngw;wpUg;git : v.fh : [Mn2(CO)10]. 

                                                
,izg;Gg; ghyj;jpid cila fhu;gidy;fs; : ,itfspy; Kida fhu;gidy; <dpfs;> ,izg;Gg; ghy fhu;gidy; 
<dpfs; kw;Wk; xd;W my;yJ mjw;F Nkw;gl;l cNyhf – cNyhf gpizg;G Mfpad fhzg;glyhk;. 

1. il,Uk;G ehdhfhu;gidy; %yf;$wpy; [Fe2(CO)9] %d;W ,izg;Gg; ghy CO <dpfSk; MW Kida CO <dpfSk; 
fhzg;gLfpd;wd. 
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2. ilNfhghy;l; Mf;lhfhu;gidypy; [Co2(CO)8] ,Ukhw;wpaq;fs; cUthf tha;g;Gs;sd. mtw;wpDs; xd;wpy; Nfhghy;l; 
mZf;fSf;fpilNa cNyhf – cNyhf gpizg;G fhzg;gLfpwJ. kw;nwhd;wpy; ,U ,izg;G ghy CO <dpfs; 
fhzg;gLfpd;wd. 

                   
cNyhf fhu;gidy;fspy; fhzg;gLk; gpizg;Gfs; : cNyhf fhu;gidy;fspy;> cNyhf mZ kw;Wk; fhu;gidy; <dp 
Mfpatw;wpw;fpilNa fhzg;gLk; gpizg;G ,U $Wfis cs;slf;fpaJ.  

1. fhu;gidy; <dpapYs;s fhu;gd; mZthdJ ika cNyhf madpapd; fhypahd d Mu;gpl;lhYf;F vyf;l;uhd; ,izapid 

toq;fp M
      
     CO rpf;kh gpizg;gpid cUthf;FfpwJ. 

2. ,e;j   gpizg;G cUthtjhy; cNyhf d Mu;gpl;lhy;fspy; vyf;l;uhd; mlu;j;jp mjpfupf;fpwJ. ,jd; fhuzkhf ika 
cNyhf mZtpy; vyf;l;uhd; nrupe;J fhzg;gLfpwJ. ,t;thwhf mjpfupf;fg;gl;l vyf;l;uhd; mlu;j;jpia <Lnra;Ak; 
nghUl;L cNyhfj;jpd; epug;gg;gl;l d Mu;gpl;lhy;> fhu;gidy; <dpapd; fhypahd π* Mu;gpl;lhYld; ,ilaPL nra;tJld; 
vyf;l;uhd; mlu;j;jpia kPsTk; <dpf;F gupkhw;wk; nra;fpwJ. ,e;j ,uz;lhtJ $W π gpd;gpizg;G vd 
miof;fg;gLfpwJ. 
   vdNt> cNyhf fhu;gidy;fspy; <dpfspypUe;J cNyhf madpf;F rpf;kh gpizg;gpd; topahfTk; kw;Wk; 
cNyhfj;jpypUe;J <dpf;F π gpd;gpizg;gpd; topahfTk; vyf;l;uhd; mlu;j;jpapy; efu;T Vw;gLfpwJ. 
   cNyhf fhu;gidy;fspy; tYthd gpizg;G fhzg;gLtjw;F Nkw;fz;Ls;s $l;L tpisNt fhuzkhf mikfpwJ.  

                                

                                  
cNyhf mizTr; Nru;kq;fspd; epiyg;Gj; jd;ik : 

 mizTr; Nru;kq;fspd; ntg;g ,af;ftpay; epiyg;Gj; jd;ik vd;gJ mizTr; Nru;kk; cUthjypd; epfu fl;byh 
Mw;wy; khw;wj;ij Fwpg;gpLfpwJ. 

 NtjptpidNtftpaypd; epiyg;Gj; jd;ik vd;gJ <dpfspd; gjpyPl;bidf; Fwpg;gpLfpd;wJ. rpy Neu;Tfspy; mizTr; 
Nru;kq;fspy; fhzg;gLk; <dpfs; tpiuthf gjpyPL milfpd;wd. mj;jifa mizTr; Nru;kq;fs; epiyaw;w mizTr; 
Nru;kq;fs; vd miof;fg;gLfpd;wd. 

 rpy Neu;Tfspy; mizTr; Nru;kq;fspy; fhzg;gLk; <dpfs; kpf nkJthf gjpyPL milfpd;wd(rpy Neu;Tfspy; vt;tpj 
gjpyPLk; eilngWtjpy;iy). mj;jifa mizTr; Nru;kq;fs; ke;j mizTr; Nru;kq;fs; vd miof;fg;gLfpd;wd. 
epiyg;Gj; jd;ik khwpyp (β) :  

 xU mizTr; Nru;kj;jpy; fhzg;gLk; xU <dpia> kw;nwhU <dp gjpyPL nra;tjw;F cs;s jilNa me;j mizTr; 
Nru;kj;jpDila epiyg;Gj; jd;ikapd; mstPlhFk;. 

Cu2+      +   4 NH3             [Cu(NH3)4]2+ 

β  =     
            

            
 

Cu(NH3)4]2+ d; nrwpT mjpfupf;Fk; NghJ epiyg;Gj; jd;ik khwpypapd; kjpg;Gk; mjpfupf;fpwJ. vdNt> epiyg;Gj; jd;ik 
khwpypapd; kjpg;Gk; mjpfk; vdpy; miztpd; epiyg;Gj; jd;ikAk; mjpfk;. 

 nghJthf mizTr; Nru;kq;fs; mitfspd; fiurypy; epiyg;Gj; jd;ikia ngw;Ws;sd. vdpDk; mizT 
madpahdJ kpfr; rpwpastpy; gpupifAWfpwJ. 

 gpupif tPjkhdJ cNyhf←<dp(M←L) gpizg;gpd; typikapidg; nghUj;J mikfpwJ. mjhtJ> gpizg;G typikahf 
,Ug;gpd; gpupifAWk; tPjk; FiwT. 

 ePu;f;fiurypy; mizT madpfs; gpupifAWk; NghJ gpupifAw;w madpfSf;Fk; gpupifAwhj miztpw;Fk; ,ilNa 
xU rkepiy fhzg;gLfpwJ. vdNt> gpupif rkepiy khwpyp my;yJ epiyg;Gj;jd;ikaw;w khwpypapd;(α) %ykhfTk; 
cNyhf miztpd; epiyg;Gj; jd;ikiaf; Fwpg;gplyhk;. 

[Cu(NH3)4]2+          Cu
2+   

   +   4 NH3 

epiyg;Gj;jd;ikaw;w khwpyp(α) =   
            

            
 

β    =    
 

 
 

rkepiy khwpypfspd; Kf;fpaj;Jtk; : 
 mizTr; Nru;kq;fspd; epiyg;Gj; jd;ikapid> epiyg;Gj; jd;ik khwpypapd; %yk; mwpe;Jf; nfhs;syhk;. 
 epiyg;Gj; jd;ik khwpypapd; kjpg;G mjpfnkdpy; mizT madpapd; epiyg;Gj; jd;ikAk; mjpfk;. 

mizT madp epiyg;Gj; jd;ikaw;w khwpyp(α) epiyg;Gj; jd;ik khwpyp(β) 
[Fe(SCN)]2+        1.0  X10-3 1.0  X103 

[Cu(NH3)4]2+ 1.0  X10-12 1.0  X1012 

[Ag(CN)2]- 1.8  X10-19 5.4  X1018 

[Co(NH3)6]3+ 6.2  X10-36 1.6  X1035 

[Hg(CN)4]2- 4.0  X10-42 2.5  X1041 

 nfhLf;fg;gl;Ls;s Ie;J Nru;kq;fSs; [Hg(CN)4]2- MdJ mjpf epiyg;Gj; jd;ikapidg; ngw;Ws;sJ vdTk;> [Fe(SCN)]2+    

MdJ Fiwthd epiyg;Gj; jd;ikapidg; ngw;Ws;sJ vdTk; mwpa KbfpwJ. 
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gbepiy thupahf cUthjy; khwpypfs; kw;Wk; xl;Lnkhj;j cUthjy; khwpyp : 
 ePu;k Clfj;jpy; xU jdpj;j cNyhf madpahdJ> ePu; %yf;$Wfshy; #og;gl;bUf;Fk;. ,jid [MS6]    vd 

Fwpg;gplyhk;. ePiu tpl typikahd <dpapid fiurypy; Nru;f;Fk; NghJ> cNyhf madpAld; gpizg;gpy; <Lgl;bUf;Fk; 
ePu; %yf;$Wfs; typikahd <dpfshy; gjpyPL nra;ag;gLfpd;wd. 

 ePu;k Clfj;jpy; ML6 vd;w mizTr; Nru;kk; cUthtij fUJNthk;. mizTr; Nru;kk; cUthjy; xNu gbepiyapNyh 
my;yJ njhlu;r;rpahf xt;nthU gbepiyfspNyh epfoyhk;. <dpfs; ika cNyhf madpAld; Nru;tJ xNu 
gbepiyapy; epfo;e;jhy;> gpd;  

[MS6]
      +      6L             [ML6]

        +     6S 
                                                                                        [ML6]

   [S]6     

                                                                            βxl;Lnkhj;jk; =   [MS6]
   [L] 6          

 βxl;Lnkhj;jk;  vd;gJ xl;Lnkhj;j epiyg;Gj; jd;ik khwpyp vd miof;fg;gLfpwJ. fiug;ghd; mjpfstpy; fhzg;gLtjhy;> 
mjd; nrwptpid Gwf;fzpf;fyhk;. 
                                                              [ML6]

        

                                                                              βxl;Lnkhj;jk; =  [MS6]
   [L] 6          

,e;j MW <d;fSk; ika cNyhf madpAld; xt;nthd;whf Nru;f;fg;gl;lhy; mizT cUthjy; fPo;fz;lthW 
ntt;NtW gb epiyfspy; epfOk;. epiyg;Gj; jd;ik khwpyp ‘k’ vd;w FwpaPl;lhy; Fwpg;gplg;gLfpwJ.                                                 
                                                                 [MS5L]           
[MS6]

      +     L               [MS5L]        +      S                                    k1    =   [MS6] [L]         
                                                                                                                                                                                                                      [MS4L2 ]

           
[ MS5L]      +     L               [MS4L2  ]

        +      S                             k2    =   [MS5L] [L]         

                                                                                                                                                  [MS3L3]
           

[ MS4L2  ]
      +     L               [MS3L3  ]

        +      S                                k3  =  [MS4L2] [L]         

                                                                                                                                                  [MS2L4]
           

[ MS3L3]
 
  

     
 +     L               [MS2L4]

     
   +      S                               k4  =   [MS3L3] [L]

   
 
     

                                                                                                                                                 [MSL5]
           

[ MS2L4]
      +     L               [MSL5]

        +      S                                  k5  =   [MS2L4]
 [L]         

                                                                                                                                                   [ML6]
           

[ MSL5]
      +     L               [ML6]

        +      S                                      k6  =    [MSL5]
 [L]            

 

                                       β  = k1     X    k2    X   k3    X   k4    X   k5    X   k6
            

,UGwKk; klf;if vLf;f> 
                 log(β)  =  log(k1)  +  log(k2)  +  log(k3)  +  log(k4)  +  log(k5)  +  log(k6). 
 
mizTr; Nru;kq;fspd; Kf;fpaj;Jtk; kw;Wk; gad;fs; : 

1. jhNyh ePyk; - mr;Rik jahupg;gpy; gad;gLfpwJ. 
2. epf;fy; nll;uh fhu;gidy; - J}a epf;fy; jahupg;gpy; gad;gLfpwJ. 
3. EDTA - yhe;jidLfisg; gpupj;njLj;jy; kw;Wk; fbd ePiu nkd;dPuhf khw;w gad;gLfpwJ. 
4. radpNlh mizTr; Nru;kq;fs; - nts;sp kw;Wk; jq;fk; mitfspd; jhJf;fspypUe;J gpupj;njLj;jypy; gad;gLfpwJ. 
5. rpy cNyhf madpfis mizTr; Nru;kkhf;Ftjd; %yk; Jy;ypakhf mse;jwpayhk;. 
6. ngUk;ghyhd mizTr; Nru;kq;fs; fupk kw;Wk; fdpk tpidfspy; tpidNtf khw;wpfshf gad;gLfpd;wd. 
7. kpd;Kyhk; G+Rjypy;> Kyhk; G+rg;gl Ntz;ba cNyhfq;fspd; Nkw;gug;gpy; Ag, Au, Pt Nghd;w cau; cNyhfq;fspd; 

Ez;zpa rPuhd cNyhf gbtpid Vw;gLj;j [Ag(CN)2]- kw;Wk; [Au(CN)2]  Mfpa Nru;kq;fs; gad;gLfpd;wd. 
8. gy;NtW Neha;fis Fzg;gLj;j mizTr; Nru;kq;fs; kUe;J nghUshf gad;gLfpd;wd. v.fh : Ca-EDTA  

mizthdJ> fhuPak; kw;Wk; fjpu;tPr;R er;rpid clypypUe;J ePf;fp Fzg;gLj;j gad;gLfpwJ. rp]; - gpshl;bd; MdJ 
Gw;WNeha; fl;bfSf;F vjpuhd kUe;Jg; nghUshf gad;gLfpwJ.  

9. Gifg;glj; njhopypy;> Gifg;glr;RUs; Nkk;gLj;jg;gLk;  NghJ Nrhbak; jNahry;Ngl; fiuryhy; fOtg;gLfpwJ. 
rpijtilahj AgBr MdJ Nrhbak; jNahry;Ngl;Nlh mu;n[d;Nll;(I) vd;w fiuaf; $ba mizTr; Nru;kj;jpid 
cUthf;FfpwJ. 

10. gy;NtW capupay; mikg;Gfs; cNyhf mizTfisf; nfhz;Ls;sd. 
 ,uj;j rpfg;gZ - P̀k; njhFjpiaf; nfhz;Ls;sJ. ,J  Fe2+ ghu;igupd; mizT. ,r;Nru;kk; EiuaPuypy; ,Ue;J 

Mf;]p[id jpRf;fSf;Fk; mq;fpUe;J fhu;gd; ilMf;i]il EiuaPuYf;Fk; gupkhw;wk; nra;fpwJ. 
 FNshNuhgpy; - jhtuq;fs; kw;Wk; ghrpfspy; fhzg;gLfpwJ. Mg2+ If; nfhz;Ls;s xU mizTr; Nru;kkhFk;. ,jpy; 

khw;wkile;j ghu;igupd; <dp fhzg;gLfpwJ. jhtuq;fspd; xspr;Nru;f;if tpidapy; ,r;Nru;kk; Kf;fpa gq;F tfpf;fpwJ. 
 itl;lkpd; B12 (iraNdhNfhghykPd;) : cNyhfj;jpidf; nfhz;Ls;s xNu itl;lkpd; MFk;. ,jd; ikaj;jpy; Co+ 

madpAk; mjidr; #o;e;J ghu;igupidg; Nghd;wnjhU <dpAk; fhzg;gLfpwJ. 
 nehjpfs; : ,itfspy; ngUk;ghyhdit cNyhf mizTr; Nru;kq;fshFk;. v.fh : fhu;ghf;]p ngg;bNl]; vd;w 

GNuhl;ba]; nehjpahdJ nrupj;jypy; Kf;fpag; gq;fhw;WfpwJ. ,e;nehjpapy; Jj;jehfj;Jld; GNuhl;bd; <dp <jy; 
rfg;gpizg;gpy; <Lgl;Ls;sJ. 

myF 6. jpl epiyik 
jplg;nghUl;fs; : thAf;fis Nghy; my;yhkhy;> jplg; nghUl;fspy; mlq;fpAs;s mZf;fs;> madpfs; my;yJ 
%yf;$Wfs; Mfpatw;wpw;fpilNaahd typikahd ftu;r;rp tpirapdhy; ,Wf;fkhf gpizj;J itf;fg;gl;Ls;sd. 
jplg; nghUl;fspd; nghJg; gz;Gfs; : 

1. jplg; nghUl;fs; tiuaWf;fg;gl;l tbtk; kw;Wk; fdmsitg; ngw;Ws;sd. 
2. jplg; nghUl;fs; fbdkhdit kw;Wk; mKf;f ,ayhj; jd;ik cilait. 
3. jplg; nghUl;fspy; mtw;wpd; cl;$WfSf;fpilNa typikahd Xupd tpirfs; fhzg;gLfpd;wd. 
4. jplg; nghUl;fspy; fhzg;gLk; mZf;fs;> madpfs; my;yJ %yf;$Wfs; Mfpatw;wpw;fpilNaahd njhiyT 

FiwthdjhFk;. 
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5. jplg; nghUl;fspd; cl;$Wfs;(mZf;fs;> madpfs; my;yJ %yf;$Wfs;) epiyahd ,lmiktpidg; ngw;Ws;sd. 
jplg; nghUl;fis tifg;gLj;Jjy; :  
gbf tbtKila jplg;nghUl;fs; :  

 gbfk;  - “Krystallos”   - njspthd gdpfl;b(fpNuf;f nkhop). ,t;thu;j;ij Kjd;Kjypy; njspthd Fthu;l;]; 
gbfq;fis Fwpg;gplg; gad;gLj;jg;gl;lJ. gpd;du; rkr;rPu;j; jd;ikAila Kfg;Gfshy; #og;gl;l jplg;nghUl;fis 
Fwpg;gpl gad;gLj;jg;gl;lJ. 

 jplg; nghUl;fspd; cl;$Wfs;(mZf;fs;> madpfs; my;yJ %yf;$Wfs;) ePz;l vy;iy tiuapy; xU xOq;fhd 
fl;likg;gpidg; ngw;wpUf;Fkhapd; mj;jplg; nghUl;fs; gbf tbtKila jplg;nghUl;fs; vd miof;fg;gLfpwJ. 

 gbfj;jpd; epiyahw;wyhdJ Fiwe;jg;gl;r kjpg;gpid ngw;wpUf;Fk; tifapy; gbf tbtKila jplg;nghUl;fspd; 
cl;$Wfs; mikf;fg;gl;Ls;sd. 
gbf tbtkw;w jplg;nghUl;fs; : gbf tbtkw;w jplg;nghUl;fspy; mtw;wpd; cl;$Wfs; mq;Fk; ,q;Fk; xOq;fpd;wp 
mikf;fg;gl;Ls;sd. fpNuf;f nkhopapy; “Amorphous” vd;gjw;F “No form” vdg; nghUs;.  
gbf kw;Wk; gbf tbtkw;w jplg;nghUl;fSf;F ,ilNaahd NtWghL : 

t.vz; gbf tbtKila jplg;nghUl;fs; gbf tbtkw;w jplg;nghUl;fs; 
1 ,jd; cl;$Wfs; ePz;l vy;iy tiuapy; 

xOq;fhff; fl;likf;fg;gl;Ls;sd. 
xOq;Fj; jd;ikapd; vy;iy FiwT. ,jd; 
cl;$Wfs; mq;Fk; ,q;Fk; xOq;fpd;wp 
mike;Js;sd. 

2 Fwpg;gpl;l tbtKilaJ. xOq;fw;w tbtKilaJ. 
3 jpirnahg;G gz;gw;wit jpirnahg;G gz;Gilait 
4 ,itfs; cz;ikahd jplg;nghUl;fshf 

fUjg;gLfpd;wd. 
,itfs; Nghyp jplg;nghUl;fs; my;yJ mjp 
Fspu;tpf;fg;gl;l jputq;fshff; fUjg;gLfpd;wd. 

5 tiuaWf;fg;gl;l cUFjy; ntg;g 
kjpg;gpidg; ngw;Ws;sd. 

,itfs; tiuaWf;fg;gl;l cUFjy; ntg;g 
kjpg;gpidg; ngw;wpUg;gjpy;iy. 

6 ,itfs; Jy;ypakhd cUFepiyiag; 
ngw;Ws;sd. 

ntg;gepiy mjpfupf;Fk; NghJ ,itfs; rPuhf> 
nkd;ikahf khWk; ,ay;Gilait. vdNt 
,g;nghUl;fis vt;tbtkhfTk; thu;f;f ,aYk;. 

7 v.fh : Nrhbak; FNshiuL> ituk;. v.fh : ,ug;gu;> fz;zhb. 
jpirnahg;G gz;G : xU jplg;nghUspd; xsptpyfy; vz;> kpd;flj;Jj;jpwd;> Nghd;w ,aw;gz;Gfspd; kjpg;Gfs; 
mse;jwpAk; jpirapidg; nghUj;J mikahky; midj;J jpirfspYk; xNu kjpg;gpidg; ngw;wpUe;jhy; mj;jd;ik 
jpirnahg;Gg; gz;G vdg;gLk;. gbf tbtkw;w jplg;nghUl;fs; jpirnahg;G gz;ig ngw;Ws;sd. 
jpirnahg;G gz;gw;wit : xU jplg;nghUspd; xU ,aw;gz;ghdJ> mJ  mse;jwpAk; jpirapid kl;Lk; nghUj;J 
mikAkhapd; mj;jd;ik jpirnahg;G gz;gw;wit vdg;gLk;. gbf tbtKila jplg;nghUl;fs; jpirnahg;G gz;gw;wj; 
jd;ikia ngw;Ws;sd. NkYk; ,g;nghUl;fspy; ,aw;gz;Gfis ntt;NtW jpirfspy; mse;jwpAk; NghJ ntt;NtW 
kjpg;Gfs; ngwg;gLfpd;wd. 
gbf tbtKila jplg;nghUl;fis tifg;gLj;Jjy; : 
madpg;gbfq;fs; :  

 ,g;gbfq;fspy;> mbg;gil mikg;G myFfshf Neu; madpfs; kw;Wk; vjpu; madpfs; fhzg;gLfpd;wd. ,itfs; 
typikahd ftu;r;rp tpirahy; xd;Nwhnlhd;W gpizj;J itf;fg;gl;Ls;sd. 

 ,e;j epiykpd;dpay; ftu;r;rp tpirahdJ ngUkkhf mikAk; tifapy; Neu; madpiar; Rw;wpYk; mjpfg;gl;rkhf 
vj;jid vjpu; madpfs; ,Uf;f tha;g;Gs;sNjh me;j mstpw;F madpfs; fhzg;gLfpd;wd. 

 ngUk;ghyhd madpg;gbfq;fs; fdr;rJu neUq;fpg;nghjpe;j mikg;gpidg; ngw;Ws;sd. v.fh : Nrhbak; FNshiuL 
gbfj;jpy; Na+    kw;Wk; Cl- madpfs; mike;Js;sd. 

 
madpg; gbfq;fspd; gz;Gfs; : 

1. mjpf cUFepiyapidg; ngw;Ws;sd. 
2. ,itfs; kpd;rhuj;ij flj;Jtjpy;iy. Vnddpy; madpfs; Fwpg;gpl;l mzpf;Nfhit Gs;spfspy; epiyahd ,lj;jpidg; 

ngw;Ws;sd. 
3. cUfpa my;yJ fiury; epiyapy; kpd;flj;Jk; jd;ikia ngw;Ws;sd. Vnddpy; ,e;epiyapy; vt;tpj fl;Lg;ghLfSk; 

,d;wp madpfs; jd;dpr;irahf ,aq;Fk; jd;ikapidg; ngw;Ws;sd. 
4. ,g;gbfq;fspy; fhzg;gLk; cl;$W madpfspd; ,l mikit khw;wpaikf;f kpf typikahd Gwtpir 

Njitg;gLtjpypUe;J ,itfs; fbdkhdit vd mwpayhk;. 
rfg;gpizg;G gbfq;fs; : 

 ,g;gbfq;fspy; fhzg;gLk; cl;$Wfs; Kg;gupkhd tiyg;gpd;dy; fl;likg;gpy; Kw;wpYk; rfg;gpizg;Gfshy; 
gpizf;fg;gl;Ls;sd. v.fh : ituk;. 

 rfg;gpizg;G gbfq;fs; kpff; fbdkhdit. 
 mjpf cUFepiy cilait. 
 kpff; Fiwthd ntg;g kw;Wk; kpd; flj;Jk; jd;ikia ngw;wpUf;fpd;wd. 
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%yf;$W gbfq;fs; :  
 %yf;$W gbfq;fspy; fhzg;gLk; cl;$Wfs; eLepiy %yf;$Wfs; MFk;. 
 ,k;%yf;$Wfs; typik Fiwe;j thz;lu;thy;]; ftu;r;rp tpirahy; xd;Nwhnlhd;W gpizj;J itf;fg;gl;Ls;sd. 
 ,g;gbfq;fs; nkd;ikahdit> kpd;flj;Jk; jd;ikia ngw;wpUg;gjpy;iy. 
 Kidtw;w %yf;$W gbfq;fs; : cl;$Wfs; typikf; Fiwe;j yz;ld; tpirfshy; xd;Nwhnlhd;W gpizj;J 

itf;fg;gl;Ls;sd. Fiwe;j cUFepiyAilait. miw ntg;gepiyapy; jputq;fshfNth thAf;fshfNth 
fhzg;gLfpd;wd. v.fh : eh/g;jyPd;> Me;jurPd;. 

 KidTw;w %yf;$W gbfq;fs; : cl;$Wfs; KidTw;w rfg;gpizg;Gfshy; gpizf;fg;gl;Ls;sd. ,itfs; 
typikahd ,UKid - ,UKid ,il tpirfshy; xd;Nwhnlhd;W gpizf;fg;gl;Ls;sd. Kidtw;w %yf;$W 
gbfq;fis fhl;bYk; ,tw;wpd; cUFepiy mjpfk;. v.fh : jpl CO2,  jpl   NH3. 

 i`l;u[d; gpizg;Gfshy; gpizf;fg;gl;Ls;s %yf;$W gbfq;fs; : cl;$W %yf;$WfSf;fpilNa i`l;u[d; 
gpizg;Gf; fhzg;gLfpwJ. nghJthf miw ntg;gepiyapy; ,itfs; nkd;ikahd jpz;kq;fshFk;. v.fh : gdpf;fl;b> 
FSf;Nfh];. 
cNyhfg; gbfq;fs; : 

 cNyhfg; gbfq;fspd; mzpf;Nfhitg; Gs;spfspy; Neu;kpd;RikAila cNyhf madpfs; fhzg;gLfpd;wd. 
 ,itfs; vyf;l;uhd; epuk;gpa ntspapy; tputpAs;sd. 
 ,g;gbfq;fs; fbdkhdit kw;Wk; mjpf cUFepiyAilait. 
 gsgsg;Gj; jd;ikAilait. 
 kpfr; rpwe;j ntg;g kw;Wk; kpd; flj;Jk; jd;ikia ngw;Ws;sd. 
 v.fh : Cu, Fe, Zn, Ag, Au, Cu-Zn Nghd;w cNyhfq;fs; kw;Wk; mtw;wpd; cNyhf fyitfs;. 

gbf mzpf;Nfhit jsk; : Kg;gupkhz tbtikg;gpy; mZf;fs;> %yf;$Wfs; (m) madpfs; gbfk; KOikAk; rPuhf 
fhzg;gLk; xOq;fikg;G MFk;. 
myFf;$L : xU gbf jplg;nghUspy; kPz;Lk; kPz;Lk; Njhd;wf;$ba Kg;gupkhd vspa mbg;gil tbtikg;G 
myFf;$L vd miof;fg;gLfpwJ. 

 
Kjy;epiy myFf;$Lfs; :  

 xU xNu tif mzpf;Nfhitg; Gs;spia kl;Lk; nfhz;Ls;s myFf;$Lfs; Kjy;epiy myFf;$Lfs; vd 
miof;fg;gLfpwJ.  

 Kjy;epiy myFf;$l;by; VO gbf mikg;Gfs; fhzg;gLfpd;wd. 1.fdr;rJuk; 2.rha;rJuk; 3.mWKf tbtk; 4.ehd;Kf 
tbtk; 5.Mu;j;Njh rha;rJuk; 6.xw;iwr; rupT tbtk; 7.Kr;rupT tbtk;. 

 ,t;tikg;Gfs; mitfspd; gbf mr;Rfs; kw;Wk; Nfhzq;fspy; NtWgLfpd;wd. 

 
Kjy;epiyaw;w myFf;$Lfs; : ,e;j myFf;$l;bDs; my;yJ myFf;$l;bd; Kfg;gpy; $Ljyhd mzpf;Nfhitg; 
Gs;spfs; fhzg;gLfpd;wd. 
fdr;rJu myFf;$l;by; fhzg;gLk; mZf;fspd; vz;zpf;ifia fzf;fpLjy; : 
vspa fdr;rJu myFf;$L(SC) : 

 vspa fdr;rJu myFf;$l;by;> xt;nthU %iyapYk; xj;j mZf;fs;> (m) madpfs; (m) %yf;$Wfs; 
fhzg;gLfpd;wd. 

 ,e;j mZf;fs; fdr;rJuj;jpd; tpspk;gpd; topNa xd;iwnahd;W njhl;Lf;nfhz;bUf;fpd;wd> %iytpl;lj;jpd; topNa 
njhl;Lf;nfhz;bUg;gjpy;iy. 

 ,t;tikg;gpy; cs;s xt;nthU mZtpd; mizT vz; 6. 
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 fdr;rJuj;jpd; %iyapy; cs;s xt;nthU mZTk; mjd; mUfhikapy; mjidr; #o;e;Js;s vl;L myFf;$Lfshy; 
gfpu;e;Jf; nfhs;sg;gLfpd;wd. 

 xU vspa fdr;rJu myFf;$l;by; fhzg;gLk; mZf;fspd; vz;zpf;if   = (  
 
)  = ( 

 
) = 1. 

nghUs; ika fdr;rJuk; : 
 nghUs; ika fdr;rJu myFf;$l;by;> vspa fdr;rJu mikg;gpy; cs;sthW fdr;rJuj;jpd; xt;nthU %iyapYk; 

xj;j mZf;fs;> (m) madpfs; (m) %yf;$Wfs; fhzg;gLtJld; fdr;rJuj;jpDs; mjd; ikaj;jpy; NkYk; xU mZ 
fhzg;gLfpwJ. 

 ,t;tikg;gpy; vspa fdr;rJu mikg;gpy; cs;sthW> fdr;rJuj;jpd; %iyfspy; mike;Js;s mZf;fs; 
xd;iwnahd;W njhl;Lf; nfhz;bUg;gjpy;iy. 

 vdpDk; %iyapy; fhzg;gLk; mZf;fs; midj;Jk;> nghUs; ikaj;jpy; mike;Js;s mZtpidj; njhl;Lf; 
nfhz;Ls;sd. 

 
 ,t;tikg;gpy; xU mZitr; Rw;wp vl;L mUfhik mZf;fs; fhzg;gLfpd;wd. vdNt mizT vz; 8. fdr;rJuj;jpd; 

nghUs; ikaj;jpy; cs;s mZthdJ kw;w gpw myFf;$Lfshy; gfpu;e;Jf; nfhs;sg;gLtjpy;iy. 

 nghUs; ika fdr;rJu myFf;$l;by; fhzg;gLk; mZf;fspd; vz;zpf;if =  (  
 
) + (  

 
)  

                                                           =  ( 
 
) + ( 

 
) = 1+1 = 2. 

Kfg;G ika fdr;rJu myFf;$L : 
 Kfg;G ika fdr;rJu myFf;$l;by; xt;nthU %iyapYk; xj;j mZf;fs; fhzg;gLtJld; mjd; Kfg;G 

ikaq;fspYk; fhzg;gLfpd;wd. 
 %iyapy; fhzg;gLk; mZf;fs; Kfg;G ikaj;jpy; fhzg;gLk; mZitj; njhl;Lf; nfhz;Ls;sd> Mdhy; mitfs; 

jq;fSf;Fs; njhl;Lf;nfhz;bUg;gjpy;iy. 

 
 Kfg;G ikaj;jpy; fhzg;gLk; mZthdJ ,uz;L myFf;$Lfshy; gfpu;e;Jf;nfhs;sg;gLfpd;wd. 

 Kfg;G ika fdr;rJu myFf;$l;by; fhzg;gLk; mZf;fspd; vz;zpf;if =  (  
 
) + (  

 
)  

                                                          =  ( 
 
) + ( 

 
) = 1+3 = 4. 

gpuhf; rkd;ghL : 
                                       2dsinθ = nλ  
,q;F> λ vd;gJ tpspk;G tpistpw;F gad;gLj;jg;gl;l X fjpupd; miyePsk;>  
     θ vd;gJ tpspk;GtpisTf; Nfhzk;>  
     d vd;GJ ,U mLj;jLj;j mzpf;Nfhitj; jsq;fSf;F ,ilg;gl;l njhiyT >  
     n vd;gJ vjpnuhspg;gpd; gb. 
mlu;j;jpiaf; fzf;fpLjy; : 
myFf;$l;bd; ePsj;jpidg; gad;gLj;jp gbfj;jpd; mlu;j;jpia(ρ) gpd;tUkhW fzf;fplyhk;. 
myFf;$l;bd; mlu;j;jp(ρ) =    myFf;$l;bd; epiw 
                       myFf;$l;bd; fdmsT                       ------------  (1)  
myFf;$l;bd; epiw =    xU myFf;$l;bw;F cupa mZf;fspd; nkhj;j vz;zpf;if X xU mZtpd; epiw. 
    xU mZtpd; epiw =    Nkhyhu; epiw 
                      mtfhl;Nuh vz;                                          -------------   (2) 

                                       m  =  
 

  
                                                                                                                                                                                        -----------        (3) 

(2) y; (3) Ig; gpujpapl     

   myFf;$l;bd; epiw =  n  x 
 

  
                                                                                                                                                                  -----------        (4) 

xU fdr;rJu myFf;$l;w;F> mjd; midj;J tpspk;G ePsq;fSk; rkk;> mjhtJ  a = b = c. 

myFf;$l;bd; fdmsT = a x a x a  =  a3                                                                                                                                             -----------        (5) 

 myFf;$l;bd; mlu;j;jp(ρ)  =       
  

      
                                                                                                             -----------        (6 ) 

 rkd;ghL (6) MdJ kw;Wk; Mfpa ehd;F khwpypfisf; nfhz;Ls;sJ. ,itfSs; VNjDk; %d;wpd; kjpg;Gfs; njupe;jpUg;gpd; 
kw;nwhd;iw fz;lwpayhk;. 
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xU Fwpg;gpl;l jpirapy; Neu;f;Nfhl;by; Nfhsq;fis tupirg;gLj;Jjy; : 
xU gupkhdj;jpy; xU Fwpg;gpl;l jpirapy;> xNu xU tifapy; kl;LNk Nfhsq;fis tupirg;gLj;j KbAk;. ,e;j 
mikg;gpy; cs;s xt;nthU NfhsKk; jdf;F mUfhikapy; ,UGwKk; mike;Js;s ,U Nfhsq;fisj; 
njhl;Lf;nfhz;Ls;sd.  
,Ugupkhz neUq;fpg; nghjpe;j mikg;G : 

1. AAA........ tif :  
 xU jpirapy; Neu;f;Nfhl;by; Nfhsq;fis mLf;fpaijg; Nghd;W ,U gupkhdj;jpy; mNj tupir kPz;Lk; kPz;Lk; 

Njhd;Wk; tifapy; mLf;Fjy;. 
 xU gupkhz mikg;gpidg; Nghd;W ntt;NtW tupirfspy; mLf;fg;gl;Ls;s midj;Jf; Nfhsq;fSk; nrq;Fj;J kw;Wk; 

fpilkl;l thf;fpy; xNu jpirapy; mike;jpUf;FkhW gy tupirfis cUthf;Fjy;. 
 KjyhtJ tupirapid ehk; A vd Fwpg;gpl;lhy;> gpd; Nkw;fz;Ls;sthW nghjpe;J itf;fg;gl;Ls;s mikg;ghdJ AAA 

tif vd miof;fg;gLfpwJ. Vnddpy; midj;J tupirfSk; Kjy; tupirapid xj;J mikfpd;wd. 
 ,t;tif mikg;gpy;> xt;nthU NfhsKk; jdf;F mUfhikapy; #o;e;Js;s ehd;F Nfhsq;fisj; njhl;Lf; 

nfhz;Ls;sd. 
2. ABAB........ tif : 
 ,k;Kiwapy; Kjy; tupirapy; cs;s Nfhsq;fspd; njhLGs;spfSf;Ff; fPo; fhzg;gLk; ,ilntspg; gFjpfspy; 

Nfhsq;fs; nghUj;jp itf;fg;gl;L ,uz;lhtJ tupir cUthf;fg;gLfpwJ. 
 Kjy; tupirapid A tupir vdTk; ,uz;lhtJ tupirapid B tupir vdTk; Fwpg;gpl;lhy; %d;whtJ tupir kPz;Lk; 

A KiwapYk; ehd;fhtJ tupir B KiwapYk; mikf;fg;gLfpd;wd. 
 ,k;Kiwapy; xt;nthU NfhsKk; jdf;F mUfhikapy; jd;idr; #o;e;Js;s MW Nfhsq;fisj; njhl;Lf; 

nfhz;Ls;sd. 
 AAAA...... Kiw kw;Wk; ABAB..... Kiw Mfpadtw;iw xg;gpLk;NghJ> ABAB..... KiwahdJ neUq;fpg; nghjpe;j 

mikg;gpidg; ngw;Ws;sJ. 
vspa fdr;rJu mikg;G : 

 Kg;gupkhdj;jpy;> xt;nthU mLf;Fk; AAAA tif ,Ugupkhd mikg;gpid xj;jpUf;FkhW xU mikg;gpid 
cUthf;fpdhy;> mt;thW cUthFk; mikg;G vspa fdr;rJu mikg;ghFk;. 

 ,uz;lhk; mLf;fpy; mikAk; midj;J Nfhsq;fSk; Kjy; mLf;fpy; mikag;ngw;Ws;s Nfhsq;fSf;F Neuhf 
mtw;wpd; Nkw;Gwq;fspy; mikfpd;wd. vdNt ,jd; tpisthf cUthFk; mikg;gpy; midj;J mLf;FfSk; xNu 
khjpupahf cs;sd. 

 vspa fdr;rJu mikg;gpy; cs;s xt;nthU NfhsKk;> jhd; mike;Js;s mLf;fpy; jd;idr; Rw;wp mUfhikapy; 
mike;Js;s ehd;F Nfhsq;fisj; njhl;Lf; nfhz;bUg;gJld;> mjw;F Nky; cs;s mLf;fpy; xU Nfhsj;jpidAk;> fPo; 
cs;s mLf;fpy; xU Nfhsj;jpidAk; njhl;Lf; nfhz;Ls;sd. vdNt> vspa fdr;rJu mikg;gpy; cs;s xU 
Nfhsj;jpd; mizT vz; 6.  

 
nghjpTj;jpwd; : xt;nthU tupirapYk; Nfhsq;fSf;F ,ilNa ,ilntspfs; fhzgLfpd;wd. NkYk;> gy mLf;Ffs; 
mikAk;NghJ mLj;jLj;j mLf;FfSf;fpilNaAk; ,ilntspfs; Vw;gLfpd;wd. xU mikg;gpy; ,lk;ngw;Ws;s 
midj;Jf; Nfhsq;fspd; xl;Lnkhj;j fdmsthdJ mt;tikg;gpd; nghjpTj; jpwd; vdg;gLk;. 
nghjpTj; jpwd;   =    xU myFf;$l;by; cs;s Nfhsq;fspd; nkhj;j fdmsT   X   100 
                        xU myFf;$l;bd; fdmsT 
tpspk;G ePsk; ‘a’  cila fdr;rJuj;jpd; fdmsT = a x a x a  =  a3                                                         -------------  (1)    

                                                                                                                                                                                                                                     

Nfhsj;jpd; Muk; r vd vLj;Jf;nfhz;lhy;> glj;jpypUe;J a = 2r,    r = a/2 

Muk; r   cila Nfhsj;jpd; fdmsT =  
 

 
 π r3 

                                                                   = 
 

 
 π  

 

 
 3 

                                                                                                      = 
 

 
 π  

  

 
  

                                                                 = 
   

 
 

xU vspa fdr;rJu mikg;gpy;> xU myFf;$l;bw;Fr; nrhe;jkhd Nfhsq;fspd; vz;zpf;if xd;W. 

vdNt vspa fdr;rJu myFf;$l;bYs;s Nfhsq;fspd; nkhj;j fdmsT =  1  X   
   

 
          -------------  (2)        

(2)  I  (1)My; tFf;f>    

nghjpT gpd;dk;    =  

   

 

  
          

    

 
    =   52.31%                                                                                                        

mjhtJ> vspa fdr;rJu neUq;fpg; nghjpe;j mikg;gpy; fpilf;Fk; fdmstpy; 52.31% kl;Lk; Nfhsq;fshy; 
epug;gg;gl;Ls;sJ. kPjKs;s ,lk; fhypahf cs;sJ. vdNt ,t;tikg;gpy; ntw;wplq;fs; mjpfk; cs;sjhy; 
mZf;fSf;filNa tYthd ftu;r;rp Vw;gLk; tha;g;G Fiwthf cs;sJ.    
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nghUs; ika fdr;rJu mikg;G : 
 ,e;j mikg;gpy; Kjy; tupirahd tif A tupirapy; cs;s Nfhsq;fs; xd;iwnahd;W Neubahfj; 

njhl;Lf;nfhz;bUf;fhky; rpwpJ tpyfp mike;jpUf;fpd;wd. 
 ,e;j mLf;fpy; cs;s Nfhsq;fSf;F ,ilNa Vw;gl;Ls;s ,ilntspfspy; ,uz;lhk; mLf;F cUthf;fg;gLfpwJ.  
 %d;whtJ mLf;F Kjy; mLf;fpid xj;jpUf;FkhW mikf;fg;gLfpwJ. mjhtJ gbfk; KOikf;Fk; ,e;j mikg;ghdJ 

ABAB.... vd kPz;Lk; kPz;Lk; mikAkhW ,t;tikg;G cs;sJ. 
 ,e;j mikg;gpy; cs;s xU Fwpg;gpl;l NfhskhdJ> mJ mike;Js;s mLf;fpw;F NkYs;s mLf;fpy; ehd;F 

Nfhsq;fSlDk; fPOs;s mLf;fpy; cs;s ehd;F Nfhsq;fSlDk; njhl;Lf;nfhz;bUg;gjhy; mjd; mizT vz; 8 
MFk;. 

 
nghjpTj;jpwd; : ,t;tikg;gpy; Nfhsq;fs; fdr;rJuj;jpd; Kjd;ik %iytpl;lj;jpd; topNa njhl;Lf;nfhz;Ls;sd. 
nghjpTj; jpwd;   =    xU myFf;$l;by; cs;s Nfhsq;fspd; nkhj;j fdmsT   X   100 
                        myFf;$l;bd; fdmsT 
tpspk;G ePsk; ‘a’  cila fdr;rJuj;jpidf; fUJNthk;. 
tpspk;G ePsk; ‘a’  cila fdr;rJuj;jpd; fdmsT = a x a x a  =  a3                                                         -------------  (1)                                                                                                        

                                    
                 
           ΔABC – y; 
                    AC2 =  AB2   +  BC2 

                                                                AC   =            

                                            AC  =           

                                           AC  =           =        

                         ΔACG – y; 
                  AG2 =  AC2   +  CG2 

                                                                AG   =            

                                            AG  =               

                                           AG =                =         

                                         AG  =         

mjhtJ>                    

                   r  =  
  

 
    

   ‘r’  MuKila Nfhsj;jpd; fdmsT 

                    =  
 

 
     

                                           =  
 

 
   

  

 
  

 

 

                                         =  
  

  
      

bcc tbtikg;gpy; xU myFf;$l;by; fhzg;gLk; Nfhsq;fspd; vz;zpf;if ,uz;L. vdNt midj;J Nfhsq;fspd; 

fdmsT  = 2 X   
  

  
           =  

  

 
                                                      --------------    (2) 

(2)  I  (1)My; tFf;f>    

           nghjpT gpd;dk; =  
  

 
      

  
       

                                      =  
    

 
      

                                     =                 =   1.732  x   3.14  x   12.5 

                                      = 68% 

mjhtJ nghUs;ika fdr;rJu neUq;fpg; nghjpe;j mikg;gpy; fpilf;Fk; fdmstpy; 68% kl;Lk; Nfhsq;fshy; 
epug;gg;gl;Ls;sJ. vspa fdrJu mikg;igf; fhl;bYk; ,k;Kiwapy; mZf;fshy; mjpf fdmsT epug;gg;gl;Ls;sjhy; 
ntw;wplk; Fiwthf cs;sJ. 
mWq;Nfhz kw;Wk; Kfg;G ika fdr;rJu mikg;G : 
Kjy; mLf;if cUthf;Fjy; : 

 ,j;jifa mikg;Gfspy;> Kjy; mLf;fhdJ> ,Ugupkhzj;jpy; ABAB tupir Kiwapy; mikf;fg;gl;lJ Nghd;W 
mikf;fg;gLfpwJ.  

 mjhtJ> Kjy; tupirapy; cs;s Nfhsq;fspd; njhLGs;spfSf;F fPo; mikAk; ,ilntspfspy; ,uz;lhk; tupirf; 
Nfhsq;fs; mikf;fg;gLfpd;wd. 
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 ,e;j Kjy; mLf;fpid ‘a’ vdf; Fwpg;gpLf. Kjy; mLf;fpy; fhzg;gLk; ,ilntspfspy; Nfhsq;fis mLf;fp 
,uz;lhtJ mLf;F cUthf;fg;gLfpwJ. ,uz;lhtJ mLf;fpid ‘b’ vd;f. 
,uz;lhtJ mLf;if cUthf;Fjy; : 

 Kjy; mLf;F (a)y; ,uz;L tifahd ntw;wplq;fs; fhzg;gLfpd;wd. mtw;wpid x kw;Wk; y vdf; Fwpg;gpLNthk;. 
 ,e;j ntw;wplk; x my;yJ y d; kPJ Nfhsq;fis mLf;Ftjd; %yk; ,uz;lhtJ mLf;fpid cUthf;fyhk;. 
 ntw;wplk; x d; kPJ Nfhsq;fis mLf;fp ,uz;lhtJ mLf;fpid cUthf;Fk; xU epfo;tpid ehk; fUJNthk;. 
 KjyhtJ mLf;fpy; cs;s ntw;wplk; x d; kPJ vq;nfy;yhk; ,uz;lhtJ mLf;fpd; Nfhsq;fs; mikfpd;wdNth 

mq;nfy;yhk; xU ehd;Kfp ntw;wplk; cUthfpwJ. 
 ,e;j ehd;Kfp ntw;wplk; ehd;F Nfhsq;fis cs;slf;fpaJ. mjhtJ fPo; mLf;F a y; %d;W Nfhsq;fs; kw;Wk; Nky; 

cs;s mLf;F b y; xU Nfhsk;. ,e;j ehd;F Nfhsq;fspd; ikaq;fisAk; ,izf;Fk; NghJ xU ehd;Kfp 
cUthtjhy; ,itfSf;fpilNaahd ntw;wplk; ehd;Kfp ntw;wplk; vdg;gLfpwJ. 

        
 mNj Neuj;jpy;> Kjy; mLf;F a y; fhzg;gLk; kw;nwhU ntw;wplkhd y MdJ ,uz;lhtJ mLf;fpy;(b) cs;s 

Nfhsq;fshy; gFjpasT kiwf;fg;gLfpwJ. jw;NghJ a y; fhzg;gLk; ,j;jifa ntw;wplq;fs; vz;Kfp ntw;wplq;fs; 
vd miof;fg;gLfpwJ. 

 ,e;j ntw;wplk; MW Nfhsq;fis cs;slf;fpaJ. mjhtJ fPoLf;fpy; %d;W Nfhsq;fs; kw;Wk; NkyLf;fpy; %d;W 
Nfhsq;fs;. Me;j MW Nfhsq;fspd; ikaq;fisAk; ,izf;Fk; NghJ vz;Kfp mikg;G cUthfpwJ. 

 NkYk; ,uz;lhtJ mLf;F b-y; Gjpa ehd;Kfp Jisfs; cUthfpd;wd. mjhtJ b mLf;fpy; cs;s %d;W Nfhsq;fs; 
kw;Wk; a mLf;fpy; cs;s xU Nfhsk; Mfpadtw;wpw;fpilNa ,e;j Gjpa ehd;Kfp ntw;wplq;fs; cUthfpd;wd. 
%d;whtJ mLf;fpid cUthf;Fjy; : neUq;fpg; nghjpe;j mikg;gpidg; ngWk; tifapy; %d;whtJ mLf;fpidg; 
gpd;tUk; ,U topfspy; cUthf;fyhk;. (1) aba mikg;G – hcp tbt mikg;G           (2) abc mikg;G – ccp tbt 
mikg;G. 
aba mikg;G – hcp tbt mikg;G : 

 ,uz;lhtJ mLf;fpy; fhzg;gLk; ,ilntspfspd; kPJ Kjy; mLf;fhd a it xj;jpUf;Fk; tifapy; %d;whtJ mLf;F 
mikf;fg;gLfpwJ. ,e;j aba mikg;ghdJ mWq;Nfhz neUq;fpg; nghjpe;j mikg;G vd miof;fg;gLfpwJ.    

 ,e;j mikg;gpy;> %d;whtJ mLf;fpy; cs;s Nfhsq;fs; ,uz;lhtJ mLf;fpy; fhzg;gLk; ehd;Kfpj; Jisfis 
kiwf;Fk; tifapy; mike;Js;sd. 
abc mikg;G – ccp tbt mikg;G : 

 ,uz;lhtJ mLf;fpd; Nky;> vz;Kfpj; Jisfspy; nghUe;JkhW %d;whtJ mLf;fpd; Nfhsq;fis mLf;fyhk;. 
 ,t;thW mikf;Fk;NghJ %d;whtJ mLf;fhdJ Kjy; ,uz;L mLf;Ffshd a kw;Wk; b Mfpadtw;wpypUe;J 

khWgl;bUf;Fk;> ,e;j %d;whtJ mLf;F c vdf; Fwpg;gplg;gLfpwJ. 
 njhlu;e;J abc abc ..... vd;w mikg;gpy; mLj;jLj;j mLf;Ffshy; cUthf;fg;gLk; fdr;rJu neUq;fpg; nghjpe;j 

mikg;G(ccp) vd miof;fg;gLfpwJ. 
 Hcp kw;Wk; ccp Mfpa ,U neUq;fpg; nghjpe;j mikg;GfspYk; mtw;wpy; fhzg;gLk; Nfhsq;fs; xt;nthd;wpd; mizT 

vz;Zk; 12 MFk;. 
Kfg;G ika fdr;rJu myFf;$l;bd; nghjpTj; jpwd; : 
nghjpTj; jpwd;   =    xU myFf;$l;by; cs;s Nfhsq;fspd; nkhj;j fdmsT   X   100 
                        myFf;$l;bd; fdmsT 
tpspk;G ePsk; ‘a’  cila fdr;rJuj;jpidf; fUJNthk;. 
tpspk;G ePsk; ‘a’  cila fdr;rJuj;jpd; fdmsT = a x a x a  =  a3                                                         -------------  (1)             

 

           ΔABC – y; 
                    AC2 =  AB2   +  BC2 

                                                                AC   =            

                                            AC   =           

                                           AC   =           =        

         glj;jpypUe;J  AC  =  4r 

                                                4r  =  a   

                                                 r  =  
   

 
 

‘r’  MuKila Nfhsj;jpd; fdmsT 

                       =  
 

 
 π   

                                                  =  
 

 
 π  
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fcc tbtikg;gpy; xU myFf;$l;by; fhzg;gLk; Nfhsq;fspd; vz;zpf;if ehd;F.  
vdNt> fcc myFf;$l;by; cs;s midj;J Nfhsq;fspd; fdmsT   

                                              = 4 x   
  

  
          

                                             =  
  

 
                                                                                                   --------------    (2) 

(2)  I  (1)My; tFf;f>    

       nghjpT gpd;dk; =  
  

 
      

  
       

                                           =  
    

 
      

                                          =  
                      

 
   

                                         = 74% 

mjhtJ Kfg;G ika fdr;rJu neUq;fpg; nghjpe;j mikg;gpy; fpilf;Fk; fdmstpy; 74% kl;Lk; Nfhsq;fshy; 
epug;gg;gl;Ls;sJ. vspa fdrJu mikg;g kw;Wk; Kfg;G ika fdr;rJu mikg;igf; fhl;bYk; ,k;Kiwapy; 
mZf;fshy; mjpf fdmsT epug;gg;gl;Ls;sjhy; ntw;wplk; Fiwthf cs;sJ. 
Mutpfpjk; : 

 Madpr; Nru;kq;fspd; tbtq;fs; mjpy; mlq;fpAs;s madpfspd; cUtsT kw;Wk; Ntjptpidf; $W tpfpjq;fspd; 
mbg;gilapy; mikAk;. 

 nghJthf madpg;gbfq;fspy; ngupa cUtsTs;s vjpuadpfs; neUq;fp nghjpe;j mikg;gpYk;> Neuadpfs; 
mt;tikg;gpd; ntw;wplq;fspYk; fhzg;gLfpd;wd. 

 Neu; kw;Wk; vjpuadpfSf;fpilNa Mu tpfpjk;  
   

   
  MdJ gbf tbtikg;igj; jPu;khdpg;gjpy; Kf;fpa gq;fhw;WfpwJ. 

 
Mutpfpjk; kw;Wk; madpg; gbfq;fspd; tbtikg;G  Mfpatw;wpw;fpilNaahdj; njhlu;G : 

 
   
   

  
mizT vz; mikg;G vLj;Jf;fhl;L 

0.155  -  0.225 3 Kf;Nfhzj; jsk; B2O3 

0.225  -  0.414 4 ehd;Kfp ZnS 
0.414  -  0.732 6 vz;Kfp NaCl 
0.732  -  1.0 8 fdr;rJuk; CsCl 

gbf FiwghLfs; :  
 gbfq;fs; vg;NghJk; mitfspd; cl;$Wfspd; xOq;fikg;gpy; rpy FiwghLfisf; nfhz;Ls;sd. ,j;jifa 

FiwghLfs; mitfspd; ,aw; kw;Wk; Ntjpg;gz;Gfspy; ghjpg;Gfis Vw;gLj;JtNjhL klLky;yhky; gy;NtW 
nray;Kiwfspy; gq;fhw;Wfpd;wd. 

 v.fh : rpypf;fd; Nghd;w gbfq;fSld; khRf;fisr; Nru;j;J gbff; Fiwghl;bid Vw;gLj;Jk;NghJ mtw;wpd; Fiwkpd; 
flj;Jk; jpwd; mjpfupf;fpwJ. 

 gbf Fiwghl;bidg; nghUj;J ,Uk;G> epf;fy; Nghd;w /ngu;Nuh fhe;jg; nghUl;fis fhe;jj; jd;ik ngwr; nra;aNth 
my;yJ fhe;jj; jd;ikia ,of;fr; nra;aNth ,aYk;. 

 gbff; FiwghLfs; gpd;tUkhW tifg;gLj;jg;gLfpd;wd. 
 Gs;spf; FiwghLfs; 
 Nfhl;Lf; FiwghLfs; 
 ,ilr;nrUfy; FiwghLfs; 
 fdmsT FiwghLfs;. 

madp gbfq;fspy; Ntjptpidf; $W tpfpj FiwghLfs; : Ntjptpidf; $W tpfpjj;jpy; mike;j madpg; gbfq;fspy; 
xU madpahy; Vw;gLk; ntw;wplk; vg;NghJk; mjw;F vjpu; kpd; RikAila madp ,y;yhky; ,Ug;gjhy; 
<Lnra;ag;glyhk; my;yJ ntw;wplk; Vw;glf; fhuzkhd mNj kpd;RikAila madp ,ilr;nrUfy; epiyapy; 
fhzg;gLtjhy; <L nra;ag;glyhk;. ,J vt;thW ,Ug;gpDk; kpd; eLepiyj; jd;ik guhkupf;fg;gLfpwJ. 
~hl;fp FiwghL : 

 madpg; gbfq;fspd; mzpf;Nfhitg; Gs;spfspy; rk vz;zpf;ifapy; Neu; kw;Wk; vjpu madpfs; ,y;yhky; ntw;wplk; 
fhzg;gLtjhy; Vw;gLk; gbf FiwghL ~hl;fp FiwghL vdg;gLk;. 

 ,f;FiwghL gbfj;jpd; Ntjptpidf;$W tpfpjj;jpid khw;wpaikg;gjpy;iy. 
 Neuadpapd; cUtsT vjpuadpapd; cUtstpid Vwj;jho xj;jpUf;Fk; madpfisf; nfhz;Ls;s madp gbfq;fspy; 

,f;FiwghL fhzg;gLfpwJ. v.fh : Nrhbak; FNshiuL. 
 gbfq;fspy; mjpf msT ~hl;fp FiwghL fhzg;gbd; mitfspd; mlu;j;jp FiwAk;. 
 v.fh ntNdbak; Nkhdhf;i]bd; fUj;jpayhd mlu;j;jp 6.5 g cm-1 cz;ikahd mlu;j;jp 5.6 g cm-1. ntNdbak; 

Nkhdhf;i]L gbfj;jpy; 14% ~hl;fp FiwghL fhzg;gLfpwJ. 
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/gpuq;fy; FiwghL : 
 gbf mzpf;Nfhitj; jsj;jpy; ,lk; ngw Ntz;ba xU madpahdJ mt;tplj;jpy; mikahky; kw;nwhU ,ilr;nrUfy; 

epiyapy; mike;jpUg;gjhy; Vw;gLk; FiwghL /gpuq;fy; FiwghL vdg;gLk;. 
 cUt mstpy; mjpf NtWghL fhzg;gLk; Neu; kw;Wk; vjpu; madpfisf; nfhz;Ls;s madpg; gbfq;fspy; 

,f;FiwghL fhzg;gLfpwJ. 
 ~hl;fp Fiwghl;bidg; Nghyy;yhky; ,f;FiwghL gbf mlu;j;jpapy; ghjpg;ig Vw;gLj;Jtjpy;iy. 

 
 v.fh : rpy;tu; GNuhikL. ,g;gbfj;jpy; rpwpa cUtsTs;s madpahdJ mjd; tof;fkhd mzpf;Nfhitg; Gs;spfspy; 

,lk;ngwhky; ,ilr;nrUfy; epiyfspy; fhzg;gLfpwJ. 
cNyhfk; mjpfKs;s FiwghL : 

 gbfq;fspy; vjpu; madpfNshL xg;gpLk;NghJ cNyhf madpfspd; vz;zpf;if mjpfkhf fhzg;gLtjhy; Vw;gLk; 
FiwghL cNyhfk; mjpfKs;s FiwghL vdg;gLk;. 

 fhu cNyhfq;fshd NaCl, KCl Nghd;wit ,j;jifa Fiwghl;bidf; nfhz;Ls;sd. 
 ,f;FiwghL fhzg;gLk; gbfq;fspy; vjpu; madpfshy; Vw;gLk; ntw;wplq;fSf;Fr; rkkhd vz;zpf;ifapy; $Ljyhd 

cNyhf madpfs; kw;Wk; vyf;luhd; Mfpad ,ilr;nrUfy; epiyfspy; fhzg;gLtjhy; kpd; eLepiyj; jd;ik 
guhkupf;fg;gLfpwJ. 

 
 v.fh : Nrhbak; FNshiuL gbfq;fisr; Nrhbaj;jpd; MtpAld; ntg;gg;gLj;Jk; NghJ Na+ madpfs; cUthfpd;wd. 

NkYk; mit gbfj;jpd; Gwg;gug;gpy; gbfpd;wd. 
 ,e;epiyapy; FNshiuL madpfs; mzpf;Nfhitg; Gs;spfspypUe;J ,lk;ngau;e;J gbfj;jpd; Gwg;gug;gpw;F tputp Na+ 

madpfSld; ,izfpwJ. 
 NkYk; Mtp epiyapy; cs;s Nrhbaj;jhy; ,of;fg;gl;l vyf;l;uhd;fs; gbf mzpf;Nfhitj; jsj;jpy; CLUtp Cl- 

madpfshy; Vw;gLj;jg;gl;l ntw;wplj;jpy; ,lk;ngWfpd;wd. 
 ,j;jifa ,izahfhj jdpj;j vyf;l;uhd;fshy; epug;gg;gl;Ls;s vjpu; madp ntw;wplq;fs; F ikaq;fs; vd 

miof;fg;gLfpd;wd. vdNt mjpfg;gbahd Na+ madpfisf; nfhz;Ls;s NaCl d; tha;ghlhdJ Na1+XCl vdf; 
Fwpg;gplg;gLfpwJ. 
cNyhfk; FiwTgLk; FiwghL : 

 vjpu; madpfisf; fhl;bYk; Neu; madpfspd; vz;zpf;if Fiwthff; fhzg;gLtjhy; Vw;gLk; FiwghL cNyhfk; 
FiwTgLk; FiwghL vdg;gLk;. 

 Neu; madpahdJ khWgLk; Mf;]p[Ndw;w epiyfisg; ngw;wpUf;Fk; gbfq;fspy; ,f;FiwghL fhzg;gLfpwJ. 

 
 v.fh : FeO gbfq;fis fUJNthk;. ,jpy; gbf mzpf;Nfhitg; Gs;spfspy; rpy Fe2+ madpfs; ,lk;ngw;wpUg;gjpy;iy. 

,e;Neu;tpy; kpd;eLepiyj; jd;ikia guhkupf;Fk; nghUl;L gbfj;jpy; cs;s ,lk;ngwhj Fe2+ madpfspd; 
vz;zpf;ifia Nghy ,U klq;F vz;zpf;ifapy; gbfj;jpy; cs;s kw;w Fe2+ madpfs; Fe3+ madpfshf 
Mf;]p[Ndw;wk; milfpd;wd. 

 xl;Lnkhj;jkhf O2- madpfs; vz;zpf;ifNahL xg;gpLk;NghJ xl;Lnkhj;j Fe2+  kw;Wk; Fe3+ madpfspd; vz;zpf;ifapd; 
$Ljy; Fiwthf ,Uf;Fk;. 

 Nrhjid %yk; fz;lwpag;gl;l /ngu;u]; Mf;i]bd; nghJthd tha;ghl;bid FexO vdf; Fwpg;gplg;gLfpwJ. ,q;F X 
d; kjpg;G 0.93 Kjy; 0.98 tiu mike;jpUf;fyhk;. 
khRf; FiwghLfs; : 

 xU gbfj;jpy; Fiwghl;bid Vw;gLj;j xU vspa nghJthd Kiw mjDld; khRf;fis Nru;g;gjhFk;. ,t;thW 
khRf;fis Nru;f;Fk; NghJ> Nru;f;fg;gLk; khR mZtpd; ,izjpwdhdJ NrUk; gbfj;jpy; cs;s mZtpd; 
,izjpwdpypUe;J NtWgl;bUg;gpd; gbf mzpf;Nfhitj; jsq;fspy; ntw;wplq;fs; cUthf;fg;gLfpd;wd. 

 v.fh : rpy;tu; FNshiuL gbfj;jpy; fhl;kpak; FNshiuil khRthf Nru;g;gjhy; cUthFk; jplf; fiurypy; Cd2+ 

madpahdJ gbfj;jpy; Ag+ madp ,lk;ngw;wpUe;j ,lj;jpy; ,lk; ngWfpwJ. 

 ,jd; fhuzkhf gbfj;jpd; kpd; eLepiy jd;ik ghjpf;fg;gLfpwJ. ,jid guhkupf;Fk; nghUl;L mjw;F ,izahd 
vz;zpf;ifapy; Ag+ madpfs; gbf mzpf;Nfhit jsj;jpypUe;J ntspNaWfpd;wd.  

 ,jdhy; gbf mzpf;Nfhitj; jsj;jpy; Neu; madp ntw;wplq;fs; Vw;gLfpd;wd. ,j;jifa gbf FiwghLfs; khRf; 
FiwghLfs; vd;W miof;fg;gLfpd;wd. 
                            myF 7. Ntjptpid Ntftpay;  
Ntjptpidapd; tpidNtfk; : XuyF Neuj;jpy; xU Ntjptpidapy; ,lk;ngw;Ws;s tpidg;gLg; nghUs;fspd; nrwptpy; 
Vw;gLk; khw;wk; mt;tpidapd; tpidNtfk; vdg;gLfpwJ. 
                                  A      →      B 

tpidg;gL  nghUspd; nrwptpid t1 kw;Wk; t2 Mfpa fhy ,ilntspfspy; (t2 > t1 ) fz;lwpag;gl;l A d; nrwpTfs; 
KiwNa [A1] kw;Wk; [A2] vdf; fUJNthk;. 
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46 
 

      tpidNtfk; =    -[tpidg;gL nghUl;fspd; nrwptpy; Vw;gLk; khw;wk;] 
                                                                   [Neuj;jpy; Vw;gLk; khw;wk;] 

mjhtJ> tpidNtfk; =    
            

       
    =    

     

  
  

tpid epfOk; NghJ tpidg;gL nghUl;fspd; nrwpT FiwAk;. mjhtJ [A2] < [A1]. vdNt nrwptpy; Vw;gLk; khw;wk; 
[A2] - [A1]  MdJ vjpu;Fwp kjpg;gpidg; ngWfpwJ. 
tpidNtfj;jpd; myF : 
  tpidNtfj;jpd; myF =  nrwptpd; myF 
                      Neuj;jpd; myF   
tof;fkhf> nrwpthdJ xU ypl;lupy; cs;s Nkhy;fspd; vz;zpf;ifapYk;> NeukhdJ tpdhbfspYk; Fwpg;gplg;gLk;. 
vdNt tpidNtfj;jpd; myF mol L-1 s-1. xU thAepiy tpidf;F thAf;fspd; nrwpthdJ tof;fkhf mitfspd; gFjp 
mOj;jq;fshy; Fwpg;gplg;gLfpd;wd. ,j;jifa Neu;Tfspy; tpidNtfj;jpd; myF atm s-1 MFk;. 
Ntjptpidf;$W tpfpjk; kw;Wk; tpidapd; Ntfk; : 
                                A      →      B  

vd;w tpidapy;> tpidgLnghUs; kw;Wk; tpisnghUs; Mfpa ,uz;bd; Ntjptpidf;$W tpfpjq;fSk; rkk;. vdNt Ad; 
kiwAk; NtfKk; B d; cUthFk; NtfKk; rkk;. 
                                                                        A      →      2B                  vd;w kw;nwhU tpidiaf; fUJNthk;. 
,t;tpidapy; xU Nkhy; kiwAk; NghJk;> ,uz;L Nkhy;fs; cUthfpwJ. mjhtJ Bd; cUthjy; NtfkhdJ Ad; 
kiwjy; Ntfj;ijf; fhl;bYk; ,Uklq;F mjpfk;. 

vdNt>    tpidNtfk;    =   
     

  
    

     

  
  

khwhf>       tpidNtfk;       =  
     

  
   =  

 

 
  
    

  
 

xU nghJthd tpid       xA     +     y B          →          l C      +       m D 

        tpidNtfk;        = 
  

 
  
    

  
  =  

  

 
  
    

  
  =  

 

 
  
    

  
  =  

 

 
  
    

  
 

ruhrup kw;Wk; xU Fwpg;gpl;l Neuj;jpy; tpidNtfk; : tisa Gug;Ngdpd; khw;wpakhjy; tpidapidf; fUj;jpw; 
nfhs;Nthk;.  

 
rPuhd Neu ,ilntspfspy;> tisa Gug;Ngdpd; nrwptpid mse;jwptjd; %yk; ,t;tpidapd; tpidNtftpayhdJ 
mwpayhk;. 

Neuk; (min) [tisa Gug;Ngd;] (mol L-1) 

0 2.00 

5 1.67 

10 1.40 

15 1.17 

20 0.98 

25 0.82 

30 0.69 
 
tpidapd; tpidNtfk;     =          -Δ [tisa Gug;Ngd;] 
                                                                           Δt 

30 epkpl fhy mstpy; tpidapd; Ntfk;  =  
                

         
 

                                                                        = 
    

  
  =  4.36   x   10-2   mol L-1  min-1. 

tpid epfOk; Kjy; 30 epkplq;fspy;> tpidg;gLnghUshd tisa Gug;Ngdpd; nrwpT ruhrupahf xt;nthU 
epkplj;jpw;Fk; 4.36 x 10-2 mol L-1 min-1vd;w mstpy; Fiwe;J tUfpwJ.  
tpidapd; Jtf;f epiy kw;Wk; gpd;du; VNjDk; xU Neuj;jpy; FWfpa ,ilntspapy; tpidapd; ruhrup Ntfj;jpidf; 
fzf;fplyhk;. 

(tpidNtfk;)Muk;g epiy   =  
          

      
  =  

   

  
   =  6  x  10-2 mol L-1 min-1 

(tpidNtfk;)gpd;du; VNjDk; xU epiy   =  
            

       
  =  

    

  
   =  2.9  x  10-2 mol L-1 min-1 

Nkw;fz;Ls;s fzf;fPLfspy; ,Ue;J tpid njhlu;e;J epfOk;NghJ> Neuj;ijg; nghUj;J tpidNtfk; FiwfpwJ 
vdTk;> NkYk; ve;j xU Neuj;jpYk;> tpidapd; Ntfj;jpid ruhrup tpidNtfj;ijf; nfhz;L jPu;khdpf;f ,ayhJ 
vdTk; mwpa KbfpwJ. 
Ntftpjp kw;Wk; tpidNtf khwpyp : 
                              xA     +     y B          →       tpisnghUs; 
                         Ntftpjp>    tpidNtfk; =  k [A]x [B]y 

,q;F> k vd;gJ tpfpj khwpypahFk;. ,J tpidNtf khwpyp vd miof;fg;gLfpwJ. NkYk; x kw;Wk; y vd;gd KiwNa 
A kw;Wk; B Mfpadtw;iwg; nghWj;J tpidtiffs; MFk;.   
tpidapd; xl;Lnkhj;j tpidtif(x+y) nrwpT mLf;Ffshd x kw;Wk; y Mfpadtw;iwg; gupNrhjidfspd; 
mbg;gilapy; kl;LNk fz;lwpa ,aYk;. NkYk; mt;Ntjp tpidapd; Ntjptpidf; $W tpfpj mbg;gilapy; fz;lwpa 
,ayhJ. 
tisa Gug;Ngdpd; nrwptpid ghjpahf Fiwf;Fk; NghJ tpidNtfKk; ghjpahf FiwfpwJ. mjhtJ> 
tpidNtfkhdJ tisa Gug;Ngdpd; nrwptpd; Kjy;gbf;F Neu; tpfpjj;jpy; cs;sJ. 
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                    tpidNtfk;  =  k [tisa Gug;Ngd;]  

                                                                 k  =        tpidNtfk; 
                                          [tisa Gug;Ngd;] 

tpidNtfk; 
mol L-1 min-1 

[tisa Gug;Ngd;] 
mol L-1 

k  =        tpidNtfk; 
            [tisa Gug;Ngd;] 

6.92  x  10-2 2 3.46  x  10-2 

3.46  x  10-2 1 3.46  x  10-2 

1.73  x  10-2 0.5 3.46  x  10-2 
iel;upf; Mf;i]L Mf;]p[Ndw;wkilAk; tpidapid ehk; fUJNthk;. 

2NO (g)     +    O2 (g)    →      2NO2 (g) 
xU tpidgL nghUspd; nrwptpid khwpypahf itj;J kw;w tpidg;gL nghUl;fspd; nrwptpid khw;wpaikj;J 
njhlu;r;rpahf Nrhjidfs; Nkw;nfhs;sg;gl;ld. mjd; KbTfs; gpd;tUkhW 

Nrhjid 
vz; 

[NO] x 10-2 

(mol L-1) 

[O2] x 10-2 

(mol L-1) 
Muk;g tpidNtfk;x10-2  

(mol L-1min-1) 
1 1.3 1.1 19.26 
2 1.3 2.2 38.40 
3 2.6 1.1 76.80 

            tpidNtfk;  =  k [NO]m [O2]
n 

Kjy; Nrhjidf;fhd Ntftpjp  
              tpidNtfk;1  =  k [NO]m [O2]

n 

                                          19.26  x  10-2   =  k [1.3]m  [1.1]n                                                                      ----------  (1) 
,Njg; Nghy> ,uz;lhtJ Nrhjidf;fhd Ntftpjp 
               tpidNtfk;2  =  k [NO]m [O2]

n 

                          
                38.40  x  10

-2  
 =  k [1.3]

m
  [2.2]

n                      
                                                ----------  (2) 

%d;whtJ Nrhjidf;fhd Ntftpjp 
               tpidNtfk;3  =  k [NO]m [O2]

n 

                                          76.8  x  10-2   =  k [2.6]m  [1.1]n                                                                      ----------  (3) 

                 
    

   
     =  

            

            
    =       

                 

               
   

                    2  =      
   

   
 
 

 

                                            2    =    2n    vdNt    n  =  1. 
vdNt> tpidahdJ Mf;]p[idg; nghUj;J Kjy; tif tpidahFk;. 

                 
    

   
     =  

            

            
    =       

                 

               
   

                    4  =      
   

   
 
 

 

                                            4    =    2m    vdNt    m  =  2. 

vdNt> tpidahdJ NO itg; nghUj;J ,uz;lhk; tif tpidahFk;. 
NtftpjpahdJ>  tpidNtfk; =  k [NO]2 [O2]

1,                Xl;Lnkhj;j tpidtif  =  2  +  1  =  3. 
tpidNtfk; kw;Wk; tpidNtf khwpyp Mfpatw;wpw;fpilNaahd NtWghL : 

t. vz; tpidNtfk; tpidNtf khwpyp 
1 ve;j xU Neuj;jpYk; tpidg;gL nghUl;fs;> 

tpid tpisg; nghUl;fshf khw;wg;gLk; 
Ntfj;jpid ,J Fwpg;gpLfpd;wJ. 

,J xU tpfpj khwpyp MFk;. 

2 tpidg;gL nghUl;fspd; nrwpT FiwT my;yJ 
tpidtpisg; nghUl;fspd; nrwpT mjpfupg;ghy; 
,J mse;jwpag;gLfpwJ. 

xU tpidapy; <LgLk; xt;nthU tpidg;gL 
nghUspd; nrwpTk; 1molL-1 Mf cs;sNghJ> 
mj;jUzj;jpy; tpidapd; NtfkhdJ> 
mt;tpidapd; tpidNtf khwpypf;F rkkhfpwJ 

3 ,J tpidg;gL nghUl;fspd; Jtf;fr; 
nrwptpidg; nghUj;J mikAk;. 

,J tpidg;gL nghUl;fspd; Jtf;fr; 
nrwptpidg; nghUj;J mikahJ. 

%yf;$W vz; :  
 xU Ntjptpidapd; xU mbg;gil gbepiyapy; tpidapy; <LgLk; tpidg;gL nghUs;fspd; nkhj;j vz;zpf;if 

mg;gbepiyapd; %yf;$W vz; vd miof;fg;gLfpwJ.  
 v.fh : %tpiza gpA+l;ily; GNuhikbd; ePuhw;gFg;G tpidapy; tpidNtfj;ij jPu;khdpf;Fk; gbepiyapy; %tpiza 

gpA+l;ily; GNuhikL kl;LNk gq;F ngWtjhy; mt;tpid xU %yf;$W fUf;ftu; nghUs; gjpyPl;L tpid(SN
1) vd 

miof;fg;gLfpwJ. 
 I- tpidNtf khw;wp Kd;dpiyapy; H2O2 rpijtilAk; tpid : 2H2O2    →     2H2O(l)     +    O2 (g)    Nkw;fz;Ls;s 

tpidahdJ H2O2 kw;Wk; I- ,uz;ilAk; nghUj;J Kjy;tif tpid vd Nrhjid %yk; fz;lwpag;gl;lJ. ,jpypUe;J 
H2O2 rpijtilAk; tpidapy; I- ,lk; ngWfpwJ vd mwpaKbfpwJ. 

 tpid topKiw : gbepiy  1 :  H2O2 (aq)    +    I- 
(aq)       →        H2O (l)     +    OI-

 (aq) 
              gbepiy  2 :  H2O2 (aq)    +    OI- 

(aq)       →        H2O (l)  +   I- 
(aq)       +    O2 (g) 

                     xl;Lnkhj;j tpid :    2H2O2    →     2H2O(l)     +    O2 (g)    
gbepiy 1 - y; H2O2 kw;Wk; I- Mfpa ,uz;L tpidg;gLnghUl;fSk; ,lk; ngUtjhy; mg;gbepiyNa tpidNtfj;jpid 
epu;zapf;Fk; gbepiyahFk;. NkYk;> xl;Lnkhj;j tpid xU ,U%yf;$W tpid MFk;. 
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tpidtif kw;Wk; %yf;$W vz; Mfpatw;wpw;fpilNaahd NtWghL : 
t. vz; tpidtif %yf;$W vz; 

1 Nrhjid %yk; fz;lwpag;gl;l Ntftpjpapy; 
,lk; ngw;Ws;s nrwpT cWg;Gfspd; 
mLf;Ffspd; $Ljy; tpidtif vdg;gLk;. 

xU mbg;gil tpidapy; ,lk;ngWk;> tpidg;gL 
%yf;$Wfspd; nkhj;j vz;zpf;if %yf;$W vz; 
vdg;gLk;. 

2 G+[;akhfNth> gpd;dkhfNth> gpw KO 
vz;fshfNth ,Uf;fyhk;. 

,J vg;NghJk; KO vz; kjpg;gpid kl;LNk ngWk;. 
G+[;akhfNth> gpd;dkhfNth ,Uf;f KbahJ.  

3 Xl;Lnkhj;j tpidf;Fk; tpidtif 
toq;fg;gLfpwJ. 

tpidtopKiwapy; ,lk;ngw;Ws;s xt;nthU 
gbepiyf;Fk; %yf;$W vz; toq;fg;gLfpwJ. 

xU Kjy;tif tpidf;fhd njhifg;gLj;jg;gl;l rkd;ghL : xU tpidapd; tpidNtfkhdJ> mt;tpidapy; <LgLk; 
tpidg;gL nghUl;fspd; nrwpTfspd; Kjy; gbapidg; nghUj;J mikAkhdhy;> mt;tpidfs; Kjy;tif tpidfs; 
vdg;gLk;. gpd;tUk; Kjy; tif tpidapid fUJNthk;.  
                                A    →     tpisnghUs; 
NtftpjpahdJ>           tpidNtfk;  =   k[A]1 

,q;F> k vd;gJ Kjy;tif tpidapd; tpidNtf khwpyp. 

                             
     

  
   =  k[A]1 

                               
     

    
   = k dt                              ------------- (1) 

Neuk; t = 0 Kjy; t = t vd mikAk; Neu vy;iyapy; tpidgL nghUl;fspd; Nkw;fz;Ls;s rkd;ghl;bidj; 
njhifg;gLj;j> nrwpT vy;iy [A0] Kjy; [A] Mf mikfpwJ vdpy;> ,e;j vy;iy kjpg;Gfspy; 

                             
     

   

   

     
    =   k    

 

 
 

                                                      (-ln[A])[A]
[A0 ]  =  k(t)t

0  
                                                -ln[A] – (-ln[A0]   =   k(t-0) 

                                                -ln[A]  +  ln[A0]   =   kt 

                                                                ln     
   

   =  kt                                                                         ----------  (2) 

,r;rkd;ghL ,ay; klf;ifapy; mike;Js;sJ. ,jid tof;fkhd 10I mbkhdkhf nfhz;l klf;iff;F khw;w 
rkd;ghl;bid 2.303 My; ngUf;f Ntz;Lk;. 

                        2.303 ln     
   

   =  kt 

                                                                            k = 
     

 
         

   
                                                        --------- (3) 

rkd;ghL (2) I y = mx + c  vd;w tbtpy; gpd;tUkhW vOjyhk;. 
                                                     ln[A0] – ln[A]  =  kt 

                                                                   ln[A]  =  ln[A0] -  kt 

                                                                     y      =      c     +   mx 
rPuhd ,ilntspfspy;> tpidgLnghUl;fspd; nrwptpidf; fz;lwptjd; %yk; tpid epfo;tijf; fz;fhzpj;jhy; 
mk;KbTfspd; mbg;gilapy; tiuag;gLk;> ln[A]  vs  t  tiuglkhdJ vjpu;Fwp rha;Tld; $ba Neu;f;Nfhl;bidj; jUk;. 
,jpypUe;J tpidNtf khwpypapd; kjpg;gpidf; fz;lwpayhk;. 
Kjy;tif tpidf;fhd vLj;Jf;fhl;Lfs; : 

1. iel;u[d ngd;lhf;i]L rpijtiljy;>           N2O5 (g)   →    2NO2 (g)   +   
 

 
 O2 (g) 

2. jNahidy; FNshiuL rpijTWjy;>             SO2Cl2 (l)   →      SO2 (g)   +   Cl2 (g) 

3. H2O2d; ePu;f;fiury; rpijtiljy;>              H2O2 (aq)    →     H2O (l)  +  
 

 
 O2 (g) 

4. tisa Gug;NgdhdJ Gug;gPdhf khw;wpakhjy;. 
Nghyp Kjy; tif tpid : xU ,uz;lhk; tif tpidapy;> VNjDk; xU tpidgLnghUspd; mstpid kpf mjpf 
mstpy; vLj;Jf;nfhs;tjd; %yk; mt;tpidapid Kjy;tif tpidahf khw;wpaikf;fyhk;. ,t;thW 
khw;wpaikf;fg;gLk; tpidfs; Nghyp Kjy; tif tpidfs; vdg;gLk;. v.fh : mkpy Kd;dpiyapy; v];lu;fspd; 
ePuhw;gFg;G tpid. 

CH3COOCH3 (aq)   +  H2O (l)    →   CH3COOH (aq)    +  CH3OH(aq) 

tpidNtfk;   =  k[CH3COOCH3] [H2O] 
,t;tpidahdJ> mjpf msT ePiuf; nfhz;L epfo;j;jg;gbd;> ePuhw;gFj;jypd;NghJ > mjd; nrwptpy; Fwpg;gplj; jFe;j 
msT khw;wk; Vw;gLtjpy;iy. mjhtJ> Vwj;jho ePupd; nrwpT khwpypahFk;. ,e;epiyapy;> k[H2O] = k’ vd tiuaWf;f> 
Nkw;fz;Ls;s Ntfr; rkd;ghlhdJ gpd;tUkhW khw;wkilAk;. 

tpidNtfk; =   k’[CH3COOCH3] . 
G+[;a tif tpidf;fhd njhifg;gLj;jg;gl;l Ntftpjp :  
nrwpT vy;iy KOikf;Fk; xU tpidapd; tpidNtfkhdJ> tpidg;gL nghUl;fspd; nrwptpidg; nghUj;J 
mikatpy;iy vdpy; mt;tpid G+[;a tif tpid vd miof;fg;gLfpwJ. 
                            A    →   tpisnghUs; 
NtftpjpahdJ>           tpidNtfk;  =   k[A]0 

,q;F> k vd;gJ G+[;atif tpidapd; tpidNtf khwpyp. 

                             
     

  
   =  k[A]0 

                                                                                                          

  
   =  k(1)                                        (/ [A]0  =  1 ) 

                             -d[A]   = k dt                              ------------- (1) 
Neuk; t = 0 Kjy; t = t vd mikAk; Neu vy;iyapy; tpidgL nghUl;fspd; Nkw;fz;Ls;s rkd;ghl;bidj; 
njhifg;gLj;j> nrwpT vy;iy [A0] Kjy; [A] Mf mikfpwJ vdpy;> ,e;j vy;iy kjpg;Gfspy; 
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                            -      
   

    
  =  k   

 

 
 

                                                            -([A])[A]
[A0 ]  =  k(t)t

0  
                            [A0] – [A]  =  kt 

                                                                              k  = 
         

 
                                                     -----------  (2) 

rkd;ghL (2) I y = mx + c  vd;w tbtpy; gpd;tUkhW vOjyhk;. 
                                                                      [A]  =  - kt  + [A0] 

                                                                     y      =   mx  +  c 

[A]   vs  t   tiuglkhdJ –k vd;w rha;T kjpg;gpidAk;> [A0] vd;w y-ntl;Lj;Jz;L kjpg;gpidAk; ngw;Ws;s xU 
Neu;Nfhl;bidj; jUk;.  
G+[;a tpif tpidf;fhd rhd;Wfs; : 

1. H2  kw;Wk; Cl2  Mfpatw;wpw;fpilNaahd xsp Ntjptpid>   H2 (g)   +   Cl2 (g)       →   2HCl (g) 

2. #lhd gpshl;bdk; Gwg;gug;gpy; rpijtiljy;              N2O (g)       N2 (g)    +  
 

 
 O2 (g)    

3. mrpl;Nlhd; mkpy Clfj;jpy; mNahbNdw;wk; miltJ>   CH3COCH3    +   I2      →     ICH2COCH3   +    HI     
xU tpidapd; miutho;fhyk; : xU tpidapy; tpidg;gLnghUspd; nrwpthdJ mjd; Jtf;f mstpy; rupghjpahf 
Fiwtjw;Fj; Njitg;gLk; fhyk; mt;tpidapd; miutho;fhyk; vd miof;fg;gLfpwJ. 
Kjy;tif tpidapd; miutho;fhyk; : Kjy; tif tpidapidg; nghUj;j tiuapy; miutho; fhykhdJ 
khwpypahFk;. mjhtJ miutho; fhykhdJ tpidgL nghUspd; Jtf;fr; nrwptpid nghUj;J miktjpy;iy.  
xU Kjy; tif tpidf;fhd tpidNtf khwpypahdJ> 

                                  k = 
     

 
         

   
                     

                   t  =  t1/2  ;    vdpy;       [A]  =  
   

 
            

                                                              k =  
     

    
     

    
     

 

            

                                                              k =  
     

    
    2     

                                                            k  =  
                

    
     =  

      

    
 

                                                            t1/2  =  
      

 
  . 

G+[;a tpif tpidf;fhd miutho;fhyk; :  

                        tpidNtf khwpyp    k  = 
         

 
    

                         t  =  t1/2  ;    vdpy;       [A]  =  
   

 
     

                                                     k  =  
     

    
  

    
        

                                                     k  =  
    

     
  

                                                    t1/2  =  
    

  
 

vdNt> Kjy; tif tpidiag; Nghy; my;yhky;> G+[;a tif tpidapd; miutho; fhykhdJ> tpidgL nghUl;fspd; 
Jtf;fr; nrwptpw;F Neu;tpfpjj;jpy; mike;Js;sJ. 
A kl;Lk; tpidgL nghUshf cs;s n ≠  1 Mf cs;s n tif tpidfSf;fhd miu tho;fhyk; 

                       t1/2  = 
      

          
    

Nkhjy; nfhs;if :  
 1916 y; Nkf;]; l;uhl;]; vd;gtuhYk; 1918 y; tpy;ypak; Y}ap]; vd;gtuhYk; ,f;nfhs;if jdpj;jdpNa 

Kd;nkhopag;gl;lJ. 
 Nkhjy; nfhs;ifahdJ thAf;fspd; ,af;ftpaw; nfhs;ifia mbg;gilahf nfhz;lJ. 
 ,f;nfhs;ifapd;gb> tpidg;gL nghUl;fspd; %yf;$WfSf;fpilNa Nkhjy; epfo;tjhy; Ntjp tpidfs; epfo;fpd;wd. 

gpd;tUk; tpidiaf; nfhz;L Nkhjy; nfhs;ifia tpsf;fyhk;. 
          A2 (g)   +   B2 (g)     →     2AB (g) 

 A2 kw;Wk; B2 Mfpa %yf;$WfSf;fpilNa epfOk; Nkhjypd; fhuzkhf mitfSf;fpilNa Ntjptpidfs; epfo;tjhf 
fUjpdhy;> mt;tpidapd; NtfkhdJ xU tpdhbapy; mk;%yf;$WfSf;fpilNa eilngWk; Nkhjy;fspd; 
vz;zpf;iff;F Neu; tpfpjj;jpypUf;Fk;.  

 tpidNtfk;   xU ypl;lu; fdmstpy; xU tpdhbapy; NkhjYWk; %yf;$Wfspd; vz;zpf;if. 
 Nkhjy;fspd; vz;zpf;ifahdJ A2 kw;Wk; B2 Mfpadtw;wpd; nrwpTfSf;F Neu; tpfpjj;jpypUf;Fk;. 

               Nkhjy; tPjk;      2][B2] 

                                 Nkhjy; tPjk;       2][B2]             ,q;F   vd;gJ khwpyp.  
 miw ntg;gepiy(298K)y; kw;Wk; 1 atm mOj;jj;jpy; xt;nthU %yf;$Wk; xU tpdhbapy; 109 Nkhjy;fSf;F 

cl;gLtjhf fUjpdhy;(mjhtJ 10-9 tpdhbapy; xU Nkhjy;)  xt;nthU NkhjYk; tpid epfo fhuzkhf 
mikANkahdhy; tpidahdJ 10-9 tpdhbapy; epiwtile;jpUf;f Ntz;Lk;. 

 Mdhy; eilKiwapy; ,t;thW epfo;tjpy;iy. ,jpypUe;J midj;J Nkhjy;fSk; tpid epfo fhuzkhf 
miktjpy;iy vd mwpa KbfpwJ. 

 tpid epfo Ntz;Lnkdpy;> NkhjYWk; %yf;$Wfs; xU Fwpg;gpl;l msT Fiwe;jg;gl;r Mw;wiyg; ngw;wpUf;f 
Ntz;Lk;. mt;thw;wy; fpsu;T Mw;wy; vdg;gLfpwJ.  

www.Padasalai.Net                                                                                            www.TrbTnpsc.Com

Send Your Question Papers & Answer Keys to Our E-mail ID:  Padasalai.Net@gmail.com

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

https://www.Padasalai.Net/
https://www.padasalai.net/


 

50 
 

 fpsu;T Mw;wiy tpl Fiwthd Mw;wiy ngw;Ws;s %yf;$WfSf;fpilNa Nkhjy; epfOk;NghJ mitfs; vt;tpj 
khw;wq;fSf;Fk; cl;gLtjpy;iy. Mjyhy; mk;Nkhjypd; fhuzkhf vt;tpj tpidAk; epfo;tjpy;iy. 

 tpid epfo fhuzkhf mikAk; Nkhjy;fspd; tpfpjk;  f  =  
   
   .   ,q;F f – Nkhjy; fhuzp. 

 300K ntg;gepiyapy; 100 kJ mol-1   fpsu;T Mw;wYila xU tpidf;F  f - d; kjpg;G    

                           f  =   
  

                

                      
 
              

            f  =                 -18 

 vdNt> 1018 Nkhjy;fs; epfOk; NghJ ehd;F Nkhjy;fs; kl;LNk tpidgL nghUl;fis tpidtpis nghUshf 
khw;Wtjw;Fj; Njitahd Mw;wiy ngw;Ws;sd. 

 
 ,e;j tpfpjkhdJ tpidgLnghUl;fspd; jpirg;Nghf;fpid nghUj;J NkYk; FiwAk;. mjhtJ tpidgL nghUl;fs; 

tpid epfoj; Njitahd Mw;wiyg; ngw;wpUe;jhYk; tpid ,ilepiy cUthf rhjfkhd jpirg;Nghf;fpy; tpidgL 
nghUl;fspd; Nkhjy; epfo;e;jhy; kl;LNk mit tpidGupAk;. 

 jFe;j jpirg;Nghf;Fld; mike;Js;s tpid epfo fhuzkhf cs;s Nkhjy;fspd; vz;zpf;ifia ,l mikT fhuzp 
p jUfpwJ. 
        tpidNtfk; =  p  x  f  x  Nkhjy; tPjk; 

    mjhtJ tpidNtfk;  =  p  x   
   
    x      2][B2]                                            ------------  (1) 

Ntftpjpg;gb>  tpidNtfk;  =  k [A2][B2]                                                                 -----------   (2) 

,q;F k vd;gJ tpidNtf khwpyp. 
rkd;ghL (1) kw;Wk; (2) I xg;gpl tpidNtf khwpyp k MdJ 

                k  =  p Z  
   
  . 

tpidNtfj;jpd; kPJ ntg;gepiyapd; tpisT : 
 nghJthf ntg;gepiy mjpfupf;Fk; NghJ tpidNtfKk; mjpfupf;Fk;. vdpDk; ,jpy; rpy tpjptpyf;FfSk; cz;L.  
 tpidNtf mjpfupg;ghdJ tpidf;F tpid khWgLk;. ngUk;ghyhd tpidfSf;F 100C  ntg;gepiy mjpfupg;gpw;F 

tpidNtfk; Njhuhakhf ,U klq;F mjpfupf;Fk;. 
 miw ntg;gepiyapy; epfohj gy tpidfs;> cau; ntg;gepiyfspy; epfo;fpd;wd. v.fh : miw ntg;gepiyapy; H2 

kw;Wk; O2 tpidGupe;J ePiu jUtjpy;iy. Mdhy; kpd;gha;r;ry; epfo;j;Jk; NghJ H2O  cUthfpwJ. 

 ngUk;ghyhd tpidfspy; mt;tpidfspd; tpidNtf khwpypahdJ  
   
   f;F Neu; tpfpjj;jpypUf;FkhW ntg;gepiyapid 

nghUj;J tpidNtfk; khWgLfpwJ vd mu; P̀dpa]; fUjpdhu;. 
mu;`Pdpa]; rkd;ghL :  

                             k  =  A  
   
                                                                   -------------  (1) 

         ,q;F>   A vd;gJ mjpu;ntz;fhuzp>      
                R vd;gJ thA khwpyp>      
                Ea vd;gJ tpidapd; fpsu;T Mw;Wy;;  
                T vd;gJ jdpntg;gepiy. 
mjpu;ntz; fhuzpahdJ xU tpdhbapy; tpidg;gLk; %yf;$WfSf;fpilNa epfOk; Nkhjy;fspd; vz;zpf;ifNahL 
njhlu;GilaJ. ,J ntg;gepiyiag; nghUj;J Fwpg;gplj;jFe;j msT khw;wkilahjjyhy; ,J xU khwpypahFk;. 
rkd;ghL (1) d; ,UGwKk; klf;if vLf;f>  

                      lnk  = lnA  +  ln  
   
   

                                                lnk  = lnA   -  
   

  
                         (/ ln e = 1) 

                                               lnk  = lnA   -  
   

 
  

 

 
                                                                 -----------  (2) 

                                               y   =  c      +  mx 

Nkw;fz;Ls;s rkd;ghlhdJ y   =   mx  +  c vd;w tbtpy; cs;sJ. lnk vs  
 

 
  Mfpatw;wpw;F ,pilNaahd tiuglkhdJ 

   

 
 I rha;thf cila xU Neu;NfhlhFk;. ,U NtW ntg;gepiyfspy;> tpidNtf khwpypapd; kjpg;Gfs; njupe;jpUg;gpd;> 

fpsu;TW Mw;wiy fzf;fpl KbAk;. 
T  =  T1  vDk;NghJ tpidNtf khwpyp k  =  k1 

                                                                          lnk1  = lnA   -  
   

   
                                                               ------------   (3) 

T  =  T2  vDk;NghJ tpidNtf khwpyp k  =  k2 

                                                                        lnk2  = lnA   -  
   

   
                                                                ------------  (4) 

(4)  -  (3)          

                           lnk2  -  lnk1  =   - 
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tpidNtfj;ij ghjpf;Fk; fhuzpfs; : 
1. tpidg;gL nghUl;fspd; epiyik kw;Wk; ,iaG : 
 jpl kw;Wk; jput epiyikfspy; tpidgL nghUl;fs; fhzg;gLk; tpidfNshL xg;gpLk; NghJ tpidg;nghUl;fs; thA 

epiyikapy; fhzg;gbd; mt;tpidapd; tpidNtfk; mjpfkhf ,Uf;Fk;. 
 v.fh 1 : jpl Nrhbak; kw;Wk; jpl mNahbDf;F ,ilapyhd tpidNahL xg;gpLk;NghJ> mNahbd; MtpAld; cNyhf 

Nrhbaj;jpd; tpidahdJ Ntfkhf eilngWk;. 
 v.fh 2 : epwkw;w fhuPa iel;Nul; cg;Gf;fiurYld; epwkw;w nghl;lhrpak; mNahilbd; ePu;f;fiuriy Nru;f;Fk; NghJ> 

,U jputq;fSk; fye;jTld; kQ;rs; epw nghl;lhrpak; mNahilL tPo;gbT cUthfpwJ. khwhf> jpz;k fhuPa 
iel;Nul;il jpz;k nghl;lhrpak; mNahilLd; fyf;Fk; NghJ kQ;rs; epwk; nkJthf cUthfpwJ. 

2. tpidgL nghUl;fspd; nrwpT : 
 tpidgL nghUspd; nrwpT mjpfupf;Fk;NghJ tpidapd; NtfKk; mjpfupf;fpwJ. 
 Nkhjy; nfhs;ifapd;gb> tpidNtfkhdJ tpidgLk; %yf;$WfSf;fpilNaahd Nkhjy;fspd; vz;zpf;ifapid 

nghUj;J mikfpwJ. 
 nrwpT mjpfupf;Fk; NghJ> Nkhjy; epfo mjpf tha;g;G Vw;gLfpwJ. vdNt> tpidNtfKk; mjpfupf;fpd;wJ. 
3. tpidgL nghUspd; Gwg;gug;gpdhy; Vw;gLk; tpisT : 
 gyg;gbj;jhd tpidfspy; jpl tpidgL nghUl;fspd; Gwg;gug;gsthdJ tpidNtfj;jpid jPu;khdpg;gjpy; xU Kf;fpa 

gq;fhw;WfpwJ. 
 nfhLf;fg;gl;Ls;s xU Fwpg;gpl;l vilAs;s tpidg;nghUspd; cUtsT FiwAk; NghJ  mjd; Gwg;gug;gsT 

mjpfupf;fpd;wJ. 
 tpidg;gL nghUl;fspd; Gwg;gug;gsT mjpfupg;gjd; fhuzkhf xU ypl;lu; fdmstpy; xU tpdhbapy; mjpf Nkhjy;fs; 

eilngw tha;g;G  Vw;gLfpwJ. vdNt> tpidNtfk; mjpfupf;fpwJ. 
 v.fh : J}shf;fg;gl;l fhy;rpak; fhu;gNdl; MdJ mNj msTila fhy;rpak; fhu;gNdl; gspq;F fy;Yld; xg;gpLk; 

NghJ ePu;j;j  HCl mkpyj;Jld; Ntfkhf tpidGupfpwJ. 
4. tpidNtf khw;wpiag; gad;gLj;Jtjd; tpisT : 
 xU nghUs; jhd; ve;j xU epue;jukhd Ntjpkhw;wj;jpw;Fk; cl;glhky; tpidapd; Ntfj;jpid khw;wpaikf;Fkhdhy; 

mg;nghUs; tpidNtf khw;wp vdg;gLk;.  
 ,itfs; Ntjptpidapy; <LgLkhapd;> tpidapd; ,Wjpapy; kPsTk; ngwg;gLfpd;wd. 
 tpidNtf khw;wpia gad;gLj;Jtjhy; tpidapd; fpsw;T Mw;wy; FiwfpwJ. 
 vdNt> tpisnghUshf khWk; tpidgL %yf;$Wfspd; vz;zpf;if mjpfupf;fpwJ. 
 ,jd; fhuzkhf tpidNtfKk; mjpfupf;fpwJ. 

 
myF 8. madpr; rkepiy 

mwpKfk; : 
 ek; clypy; epfOk; gy;NtW Kf;fpar; nray;Kiwfspy; ePu;r; rkepiy epyTfpwJ. v.fh : ,uj;jj;jpy; fhzg;gLk; 

fhu;ghdpf; mkpyk; - igfhu;NghNdl; jhq;fy; fiury;. 
   H3O

+ (aq)    +   HCO3
-
(aq)      H2CO3(aq)     +   H2O(l) 

 ek; md;whl tho;tpy; mkpyq;fSk; fhuq;fSk; kpf Kf;fpakhditahFk;. v.fh : ghypy; yhf;bf; mkpyKk;> tpdpfupy; 
mrpl;bf; mkpyKk;> NjdPupy; lhdpf; mkpyKk; cs;sd. 

 mkpyePf;fp khj;jpiufspy; mYkpdpak; i`l;uhf;i]L (m) nkf;dPrpak; i`l;uhf;i]L Mfpait cs;sd. 
 mkpyq;fs; kw;Wk; fhuq;fs; gy;NtW njhopw; gad;fisg; ngw;Ws;sd. v.fh : cuj;njhopypy; fe;jf mkpyKk;> Nrhg;Gj; 

njhopypy; Nrhbak; i`l;uhf;i]Lk; gad;gLj;jg;gLfpd;wd. 
mkpyq;fs; kw;Wk; fhuq;fs; : 

 mkpyk; - ‘a idus’ - Gspg;G(fpNuf;fr; nrhy;) – Gspg;Gr;Rit. ePy ypl;k]; jhis rptg;ghf khw;wf;$bait. 
cNyhfq;fSld; tpidg;gl;L i`l;u[d; thAit ntspNaw;wf;$bait. 

 fhuq;fs; - frg;Gr; RitAilait. rptg;G epw ypl;k]; jhis ePy epwkhf khw;wf;$bait. 
 mkpyq;fs; kw;Wk; fhuq;fspd; gz;Gfis mu; P̀dpa];> nysup-g;uhd;];ll; kw;Wk; Y}ap MfpNahupd; nfhs;iffis 

mbg;gilahf nfhz;L tpsf;fyhk;. 
mu;`Pdpa]; nfhs;if :  

 mkpyk; vd;gJ> ePu;f;fiurypy; gpupifaile;J i`l;u[d; madpfis juty;y xU NrukkhFk;. v.fh : HCl, H2SO4  

Nghd;wit. ePu;f;fiurypy; gpupifahjy;  HCl(g)    H+
(aq)

    +    Cl-
(aq). 

 ePu;f;fiurypy; cs;s H+ madpahdJ mjpfstpy; ePNuw;wkile;J H3O
+ Mf fhzg;gLfpd;wJ. H3O

+ vd;gJ GNuhl;lhdpd; 
kpf vspa ePNuwpa mikg;ghFk;. ,ij Fwpg;gpl H+ kw;Wk; H3O

+ Mfpa ,uz;Lk; gad;gLj;jg;gLfpd;wd. 
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 fhuk; vd;gJ> ePu;fiurypy; gpupifaile;J i`l;uhf;]py; madpfis juty;y xU Nru;kk; MFk;. v.fh : NaOH, 

Ca(OH)2 Nghd;wit.    Ca(OH)2         Ca2+
(aq)

      +     2OH-
(aq) 

mu;`Pdpa]; nfhs;ifapd; tuk;Gfs; : 
1. mrpl;Nlhd;> nll;uh i`l;Nuh /g;Auhd; Nghd;w fupk fiug;ghd;fspy; mkpy kw;Wk; fhuq;fspd; gz;gpid mu; P̀dpa]; 

nfhs;if tpsf;ftpy;iy. 
2. i`l;uhf;]py; njhFjpia nfhz;buhj mk;Nkhdpah Nghd;w Nru;kq;fspd; fhuj;jd;ikapid ,f;nfhs;if 

tpsf;ftpy;iy. 
nysup – g;uhd;];ll; nfhs;if(GNuhl;lhd; nfhs;if)- 1923 : 

 mkpyk; vd;gJ nghUspypUe;J xU GNuhl;lhid toq;ff;$ba xU nghUshFk;. mjhtJ xU GNuhl;lhd; toq;fp. 
 fhuk; vd;gJ kw;nwhU nghUspypUe;J xU GNuhl;lhid Vw;ff;$ba xU nghUshFk;. mjhtJ xU GNuhl;lhd; Vw;gp. 
 i`l;u[d; FNshiuil ePupy; fiuf;Fk;NghJ mJ ePu; %yf;$Wf;F xU GNuhl;lhid toq;FfpwJ. mjhtJ HCl xU 

mkpykhfTk;> H2O xU fhukhfTk; nray;gLfpd;wd. 
HCl  +  H2O     H3O

+    +   Cl- 

 mk;Nkhdpahit ePupy; fiuf;Fk;NghJ mJ ePu; %yf;$wpypUe;J xU GNuhl;lhid Vw;Wf;nfhs;fpwJ. ,jpy; 
mk;Nkhdpah(NH3) xU fhukhfTk;> H2O xU mkpykhfTk; nray;gLfpd;wd.   

NH3     +  H2O     NH4
+   +    OH-. 

 nghJthf> nysup-g;uhd;];ll; tpidia gpd;tUkhW vOjyhk;.   
mkpyk;1  +  fhuk;2   mkpyk;2  +  fhuk;1. 

 xU GNuhl;lhid toq;fpa gpwF vQ;rpAs;s gFjp xU fhukhFk;(fhuk;1). NkYk; ,J g;uhd;];ll; mkpyj;jpd;(mkpyk;1) 
,izfhuk; vd;wiof;fg;gLfpwJ. mjhtJ xU GNuhl;lhdhy; kl;Lk; NtWgLk; Ntjpf;$Wfs; ,izmkpy fhu 
,ul;ilfs; vd;wiof;fg;gLfpd;wd. 

 
nysup – g;uhd;];ll; nfhs;ifapd; tuk;Gfs; : BF3, AlCl3 Nghd;w GNuhl;lhd;fis toq;f ,ayhj Nrukq;fSk; 
mkpyq;fs; Nghy nray;gLtij ,f;nfhs;if tpsf;ftpy;iy.  
Y}ap nfhs;if(1923) : 

 ,f;nfhs;ifapd;gb> vyf;l;uhd; ,ul;ilia Vw;Wf;nfhs;Sk; Nru;kk; mkpyk; MFk;. fhuk; vd;gJ vyf;l;uhd; ,ul;ilia 
toq;Fk; Nru;kk; MFk;. 

 Y}ap mkpyk; vd;gJ xU Neu;kpd; madp (m) xU vyf;l;uhd; Fiw %yf;$W MFk;. Y}ap fhuk; vd;gJ xU vjpuadp 
(m) Fiwe;jg;gl;rk; xU jdpj;j ,ul;il vyf;l;uhd;fis nfhz;l eLepiy %yf;$Wfs; MFk;. 

 Nghuhd; l;iuGSiuL kw;Wk; mk;Nkhdpah Mfpatw;wpw;fpilNa epfOk; tpidia vLj;Jf;nfhs;Nthk;. 

 
 ,q;F> Nghuhd; mZ xU fhypahd 2p Mu;gpl;lhiyf; nfhz;Ls;sJ. ,J> mk;Nkhdpahthy; toq;fg;gLk; jdpj;j 

vyf;l;uhd; ,ul;ilia Vw;Wf;nfhz;L xU Gjpa <jy; rfg;gpizg;ig cUthf;FfpwJ. 
Y}ap mkpyq;fSf;Fk; Y}ap fhuq;fSf;Fk; ,ilNaAs;s NtWghLfs; : 

t. vz; Y}ap mkpyq;fs; Y}ap fhuq;fs; 
1 BF3, AlCl3, BeF2 Nghd;w vyf;l;uhd; Fiw 

%yf;$Wfs; 
xd;W my;yJ mjw;F Nkw;gl;l jdpj;j vyf;l;uhd; 
,ul;ilfis nfhz;Ls;s %yf;$Wfs;. NH3, H2O, R-OH, R-
O-R, R-NH2. 

2 midj;J cNyhf madpfs; (m) mZf;fs;. v.fh : 
Fe2+,  Fe3+, Cr3+, Cu2+ Nghd;wit 

midj;J vjpu; madpfs;. v.fh : F-,  Cl-, CN-, SCN-, SO4
2-  

Nghd;wit. 
3 xU KidTw;w ,ul;il gpizg;ig nfhz;Ls;s 

%yf;$Wfs;. v.fh : SO2, CO2, SO3  Nghd;wit. 
fhu;gd;-fhu;gd; gy;gpizg;Gfisf; nfhz;Ls;s %yf;$Wfs;. 
v.fh : CH2=CH2, CH≡CH Nghd;wit. 

4 fhypahd d Mu;gpl;lhiyf; nfhz;Ls;sjhy; 
jd;Dila vz;kj;ij ePl;bf;nfhs;Sk; ika 
mZit ngw;Ws;s %yf;$Wfs;. v.fh : SiF6, SF4, 

FeCl3 Nghd;wit. 

midj;J cNyhf Mf;i]Lfs;. v.fh : CaO, MgO, Na2O 
Nghd;wit. 

5 fhu;gd; Neuadp (CH3)3C
+ fhu;gd; vjpuadp CH3

- 

mkpyq;fs; kw;Wk; fhuq;fspd; typik :  
 xU Nkhy; Nru;kj;ij H2Oy; fiuf;Fk;NghJ cUthFk; H3O

+ my;yJ H+ madpfspd; nrwpitf; nfhz;L mkpyq;fs; 
kw;Wk; fhuq;fspd; typik epu;zapf;fg;gLfpwJ. 

 typik kpf;f mkpyk; vd;gJ ePupy; KOikahf gpupifailfpwJ. typik Fiwe;j mkpyk; vd;gJ ePupy; gFjpasNt 
gpupifailfpwJ. 

HA  +   H2O       H3O
+    +   A- 

mkpyk;1  fhuk;2            mkpyk;2    fhuk;1 

 Nkw;fhz; madpahjy; tpidf;fhd rkepiy khwpyp 
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K  =  
    

      

         
 

 Nkw;fhz; rkd;ghl;by; kpf mjpf mstpy; cs;sjhYk;> mbg;gilapy; khwhky; cs;sjhYk; mjd; nrwpit ehk; 

xJf;fptpl KbAk;.                          Ka  =  
    

      

    
 

 ,q;F> Ka vd;gJ mkpyj;jpd; madpahjy; khwpyp my;yJ gpupif khwpyp vd;wiof;fg;gLfpwJ. xU mkpyj;jpd; 
typikia ,J msf;fpwJ. 

 HCl, HNO3 Nghd;w mkpyq;fs; Vwf;Fiwa KOikahf madpAWfpd;wd. vdNt> mit cau; Ka  kjpg;Gfis(25
0
C y; 

HCl,d; Ka kjpg;G 2 x 106) ngw;Ws;sd. 
 /ghu;kpf; mkpyk;( 250C y; Ka kjpg;G 1.8 x 10-4)> mrpl;bf; mkpyk;( 250C y; Ka kjpg;G 1.8 x 10-5) Nghd;w mkpyq;fs; 

fiurypy; gFjpasNt madpAWfpd;wd. ,j;jifa Neu;Tfspy; madpAwh mkpy %yf;$WfSf;Fk;> gpupifaile;j 
madpfSf;Fk; ,ilNa xU rkepiy epyTfpwJ. 

 nghJthf gj;ij tpl mjpfkhd Ka kjpg;ig nfhz;l mkpyq;fs; typik kpF mkpyq;fs; vdTk;> xd;iwtpl 
Fiwthd Ka kjpg;ig nfhz;l mkpyq;fs; typik Fiwe;j mkpyq;fs; vdTk; miof;fg;gLfpwJ. 

 ePu;f;fiurypy; gpupifailjy; tpid : HCl  +   H2O       H3O
+    +   Cl- 

                                                               mkpyk;1  fhuk;2            mkpyk;2    fhuk;1  

 xU typik kpFe;j mkpyj;jpd; ,izfhuk; xU typik Fiwe;j fhukhFk;. xU typik Fiwe;j fhuj;jpd; 
,izmkpyk; xU typik kpFe;j mkpykhFk;. 
ePupd; Ramadpahf;fk; :xU ePu; %yf;$whdJ> kw;nwhU ePu; %yf;$Wf;F xU GNuhl;lhid toq;FfpwJ. ,J ePupd; 
madpahf;fk; vd miof;fg;gLfpwJ. 

 
 Nkw;fhz; madpahjypy;> xU ePu; %yf;$W mkpykhfTk;> mNj rkak; kw;nwhU ePu; %yf;$W fhukhfTk; 

nray;gLfpwJ. ,e;j tpidf;fhd gpupif khwpyp 

K  =  
    

       

     
  

 J}a jput ePupd; nrwpT> mjhtJ      
   .  vdNt KW   =  [H3O

+] [OH-]. 
 ,q;F> KW vd;gJ ePupd; madpg; ngUf;fj;ij Fwpg;gpLfpwJ. 250C ntg;gepiyapy; J}a ePupy; H3O

+ madpapd; nrwpT 
kw;Wk; OH- madpapd; nrwpT ,uz;bd; kjpg;Gk;(1x10-7) rkkhf ,Uf;Fk;. vdNt 250C y; ePupd; madpg; ngUf;fk;  KW   

=  [H3O
+] [OH-] 

KW   =  (1x10-7) (1x10-7) 
KW   =   1 x 10-14. 

 ePupd; madpg; ngUf;fk; xU ntg;gk; nfhs;tpidahFk;. ntg;gepiy mjpfupf;Fk; H3O
+ NghJ OH-  kw;Wk; madpr; 

nrwpTfSk; mjpfupfpd;wd. vdNt madpg;ngUf;fKk; mjpfupf;fpd;wd. 
 NaCl Nghd;w eLepiyahd ePu;f;fiury;fspy; H3O

+ madpfspd; nrwpthdJ vg;nghOJk; OH- madpfspd; nrwptpw;F 
rkkhf ,Uf;Fk;. Mdhy; mkpykhfNth my;yJ fhukhfNth nray;gLk; xU nghUspd; ePu;f;fiurypy; H3O

+ madpapd; 
nrwpthdJ OH- madpr; nrwptpw;F rkkhf ,Uf;fhJ. 
 pH mstPL : 

 10-1 Kjy; 10-7 M tiuapyhd Fiwthd nrwpTfisf; nfhz;l mkpy> fhu fiury;fspd; typikia Fwpg;gpLtjw;fhf 
Nrhud;rd; vd;gtu; pH mstPL vdg;gLk; klf;if mstPl;il GFj;jpdhu;. 

 pH – ‘Purissan e of hydrogene’ or ‘Power of hydrogen’ – i`l;u[dpd; typik. 
 xU fiurypd; pH vd;gJ mf;fiurypy; cs;s i`l;Nuhdpak; madpfspd; Nkhyhu; nrwptpd; 10I mbg;gilahf 

nfhz;l vjpu;Fwp klf;if kjpg;Gfs; MFk;. pH = - log10[H3O
+]. 

 pH kjpg;G njupe;j xU fiurypy; cs;s madpr; nrwpit gpd;tUk; rkd;ghl;il gad;gLj;jp fzf;flyhk;.  [H3O
+]  =  

10-pH  (or)    [H3O
+]  =  antilog (-pH). 

 ,Njg;Nghy>  pOH = - log10[OH-]. 
pH kw;Wk; pOH ,ilNa cs;s njhlu;G : 
                pH = - log10[H3O

+]                                                        ---------- (1) 
                      pOH = - log10[OH-]                                                       ----------  (2) 
rkd;ghLfs; (1) kw;Wk; (2) I $l;l 
                      pH  +  pOH  = - log10[H3O

+] - log10[OH-] 

                                                                    =  - (log10[H3O
+]  +  log10[OH-]) 

                                              pH  +  pOH   =  - log10[H3O
+] [OH-]  

     ehkwpe;jgb>  [H3O
+] [OH-] = KW 

                      pH  +  pOH   = - log10KW 

                                                             pH  +  pOH   = pKW 

250C y; ePupd; Ramadpahf;fk;  KW  =  1  x  10-14 

                                                                   pKW  =  - log1010-14 
                                                                                   = 14 log1010 

                                                       =  14. 

vdNt> 250C y;   pH  +  pOH   =  14. 
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typik Fiwe;j mkpyq;fspd; madpahjy; : 
typik Fiwe;j mkpyk; vd;gJ ePupy; gFjpasNt gpupifailfpwJ. NkYk;> madpAwh mkpy %yf;$WfSf;Fk;> 
gpupifaile;j madpfSf;Fk; ,ilNa xU rkepiy epyTfpwJ. 
ePupy; xU typik Fiwe;j xw;iwfhu mkpyj;jpd; madpahjiyf; fUJNthk;. 

HA  +   H2O       H3O
+    +   A- 

Ntjpr;rkepiy tpjpfisg; gad;gLj;jp> ngwg;gl;l rkepiy khwpypf;fhd Kc rkd;ghL 

Kc  =  
    

      

         
 

ePu;f;fg;gl;l fiury;fspy;> ePu; kpf mjpf mstpy; cs;sjhy; mjd; nrwpit khwpypahf   vdf; fUjyhk;. ePNuw;wk; 
ngw;Ws;s i`l;u[d; madpia     

   vspikahf;fp      vdf; Fwpg;gplyhk;. 

Kc  =  
    

      

        
 

khwpypfs; Kc kw;Wk;   Mfpatw;wpd; ngUf;Fj;jpwd; kw;nwhU khwpypia jUfpwJ. mij Ka vd;f. 

Ka  =  
    

      

     
 

Ka vd;gJ mkpyj;jpd; gpupif khwpyp vd;wiof;fg;gLfpwJ. kw;w rkepiy khwpypfisg; NghyNt Ka Tk; ntg;gepiyia 
kl;Lk; rhu;e;J khWfpwJ. 
mNjg;Nghy> xU typik Fiwe;j fhuj;jpw;fhd gpupif khwpypia gpd;tUkhW vOjyhk;.  

Kb  =  
         

      
 

M];thy;l; ePu;j;jy; tpjp : 
M];thy;l; ePu;j;jy; tpjpahdJ> xU typik Fiwe;j mkpyj;jpd; gpupif khwpypia(Ka) mjd; gpupif tPjk;( α) kw;Wk; 
nrwpTld;(c) njhlu;G gLj;JfpwJ. 
xU Nru;kj;jpd; nkhj;j Nkhy; vz;zpf;ifapy;> rkepiyapy; gpupifaile;j Nkhy;fspd; gpd;dk;> gpupif tPjk;( α); 
vd;wiof;fg;gLfpwJ. 
                    α  =   gpupifaile;j Nkhy;fspd; vz;zpf;if 
                          nkhj;j Nkhy;fspd; vz;zpf;if 
xU typik Fiwe;j mkpyk;> mrpl;bf; mkpyj;ij(CH3COOH) vLj;Jf;fhl;lhf nfhz;L M];thy;l; ePu;j;jy; tpjpf;fhd 
rkd;ghl;il tUtpf;fyhk;. mrpl;bf; mkpyj;jpd; gpupifailjiy gpd;tUkhW Fwpg;gplyhk;. 

CH3COOH         H+     +     CH3COO- 

mrpl;bf; mkpyj;jpd; gpupif khwpyp    Ka  =  
              

         
                                          ----------------  (1) 

 CH3COOH H+ CH3COO- 
Muk;gepiy Nkhy;fspd; 

vz;zpf;if 
1 - - 

CH3COOHd; gpupif 
tPjk; 

α - - 

rkepiyapy; Nkhy;fspd; 
vz;zpf;if 

1- α α α 

rkepiyr; nrwpT (1- α)C αC αC 
rkd;ghL (1) y; rkepiyr; nrwptpd; kjpg;gfis gpujpapl> 

                   Ka  =  
        

       
 

                                          Ka  =  
   

    
                                                                               -------------   (2) 

typik Fiwe;j mkpykhdJ gFjpasNt gpupifailfpwJ. vdNt vz; xd;Wld; xg;gpLk;NghJ α kjpg;G kpf kpfr; 
rpwpaJ. vdNt 1- α = 1. 
                  Ka  =               

                                             =  
  

 
 

                                        α   =   
  

 
                                                                                 ---------------   (3) 

Ka  d; kjpg;G 4 x 10-4 vdf; nfhz;l xU mkpyj;ij fUj;jpw;nfhz;L Nkw;fz;l rkd;ghl;il gad;gLj;jp       1 x 10-

2M kw;Wk; 1 X 10-4M Mfpa ,UNtW nrwpTfspy; me;j mkpyj;jpd; gpupif tPjj;ij fzf;fpLNthk;. 
nrwpT 1 x 10-2M 

  α   =   
        

    
         

                          α   =                               
                         α   =  2  x  10-1 

                                 α   =  0.2       

    1 X 10-4M Nkhyhu; mkpyr; nrwptpw;F>                                           

            α   =   
        

    
         

                           α   =  2. 

mjhtJ ePu;j;jiy 100 klq;F mjpfupf;Fk;(nrwpT 1 x 10-2M ypUe;J 1 X 10-4M Mf FiwfpwJ) NghJ gpupifahjyhdJ 
10 klq;F mjpfupf;fpwJ. 
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M];thy;l; ePu;j;jy; tpjp : ‘ePu;j;jy; mjpfupf;Fk;NghJ xU typik Fiwe;j kpd;gFspapd; gpupif tPjKk; mjpfupf;fpwJ’. 
Ka kjpg;ig gad;gLj;jp H+(   

 )madpr;nrwpit fzf;fplyhk;. 
                    [H+]  =   αC 

[H+]  madpapd; rkepiyr; Nkhyhu; nrwpthdJ αCf;F rkk;.  

                    [H+]   =   
  

 
     

                        =  
    

 

 
 

                                          [H+]   =        
,Njg;Nghy> xU typik Fiwe;j fhuj;jpw;F 
                                          Kb  =               

                                             =  
  

 
 

                                        α   =   
  

 
       

                                  [OH-]  =   αC    (my;yJ) 

                                    [H+]   =       . 
nghJ madp tpisT :  

 xU typik Fiwe;j mkpyj;jpd; cg;ig> mNj mkpyj;Jld; Nru;f;Fk; NghJ me;j mkpyj;jpd; gpupiftPjk; NkYk; 
FiwfpwJ. 

 v.fh : mrpl;bf; mkpyf; fiurYld; Nrhbak; mrpl;Nll;il Nru;f;Fk;NghJ> Vw;fdNt Fiwe;j msT gpupifaile;Js;s 
mrpl;bf; mkpyj;jpd; gpupiftPjkhdJ NkYk; Fiwf;fg;gLfpwJ. 

 mrpl;bf; mkpyk; xU typik Fiwe;j mkpykhFk;. ,J ePu;f; fiurypy; KOikahf gpupifailtjpy;iy. 
CH3COOH(aq)    H+

(aq)    +   CH3COO-
(aq) 

 vdpDk;> Nru;f;fg;gl;l Nrbak; cg;ghdJ KOikahfg; gpupifaile;J Na+ kw;Wk; CH3 COO-
 madpfis 

cUthf;Ffpd;wd.                CH3COONa(aq)     →      Na+
(aq)    +   CH3COO-

(aq) 
 vdNt> xl;Lnkhj;j CH3COO-

 madpr;nrwpT mjpfupf;fpwJ. NkYk; mkpy gpupifailjy; rkepiy ghjpf;fg;gLfpwJ. 
 yP rhl;ypau; nfhs;ifg;gb> rkepiyapy; Xu; mikg;gpd; kPJ VNjDk; xU ghjpg;ig Vw;gLj;Jk;NghJ> me;j rkepiy 

mikg;ghdJ jd;idj;jhNd rupnra;J nfhz;L ghjpg;gpd; tpisit G+[;akhf;fpf; nfhs;Sk;. 
 vdNt rkepiyia guhkupf;Fk; nghUl;L> mjpfg;gbahf cs;s CH3COO-

 madpfs; H+ madpfSld; ,ize;J mjpf 
madpAwh jd;ik nfhz;l CH3COOH Mf khWfpwJ. rkepiyahdJ ,lGwkhf efUfpwJ. CH3COOH mkpyj;jpd; 
gpupifahjy; Fiwf;fg;gLfpwJ. 
jhq;fy; fiury; : 

 jhq;fy; fiury; vd;gJ> xU typik Fiwe;j mkpyk; kw;Wk; mjd; ,izfhuk; (m) xU typik Fiwe;j fhuk; 
kw;Wk; mjd; ,izmkpyk; Mfpatw;iw nfhz;Ls;s fiury; fyitahFk;. 

 ,e;j jhq;fy; fiuryhdJ> rpwpjsT mkpyk; my;yJ fhuk; Nru;g;gjpdhy; cUthFk; jPtpu pH khw;wj;ij jLf;fpwJ. 
,e;j jpwd; jhq;fy; nray;Kiw vd;wiof;fg;gLfpwJ. 

 fhu;ghdpf; mkpyk;(H2CO3) kw;Wk; mjd; ,izfhuk;;(HCO3
-)  Mfpatw;iw nfhz;l jhq;fy; fiury; ek; ,uj;jj;jpy; 

fhzg;gLfpwJ.  
jhq;fy; fiurypd; tiffs; : 

1. mkpyj; jhq;fy; fiury; : xU typik Fiwe;j mkpyk; kw;Wk; mjd; cg;G fiue;Js;s fiury;. v.fh : mrpl;bf; 
mkpyk; kw;Wk; Nrhbak; mrpl;Nll; Mfpait fiue;Js;s fiury;. 

2. fhuj; jhq;fy; fiury; : xU typik Fiwe;j fhuk;; kw;Wk; mjd; cg;G fiue;Js;s fiury;. v.fh : mk;Nkhdpak; 
i`l;uhf;i]L kw;Wk; mk;Nkhdpak; FNshiuL Mfpait fiue;Js;s fiury;. 
jhq;fy; nray;Kiw : 

 mkpyk; my;yJ fhuk; Nru;g;gjpdhy; cUthFk; jPtpu pH khw;wj;ij jLg;gjw;fhfTk;> Nru;f;fg;gLk; mkpyk; my;yJ 
fhuj;ij eLepiyahf;Ftjw;fhfTk;> jhq;fy; fiurypy; mkpyk; kw;Wk; fhuj;jd;ik nfhz;l Nru;kq;fs; ,Uj;jy; 
mtrpak;. mNj Neuj;jpy; ,r;Nru;kq;fs; xd;Wld; xd;W tpidGupjy; $lhJ. 

 CH3COOH kw;Wk; CH3COONa Mfpatw;iwf; nfhz;l fiurypd; jhq;fy; nray;Kiwia ehk; tpsf;fyhk;.     
             CH3COOH(aq)    H3O

+
(aq)    +   CH3COO-

(aq) 
           CH3COONa(S)       →     Na+

(aq)    +   CH3COO-
(aq) 

 ,f;fyitAld; mkpyj;ij Nru;f;Fk;NghJ me;j mkpykhdJ> fiurypYs;s ,izfhuk; CH3COO-
  cld; tpidg;gl;L 

gpupifailahj typik Fiwe;j mkpykhf khWfpwJ. 
            CH3COO-

(aq)   +   H+
(aq)    →     CH3COOH(aq)    

 ,f;fyitAld; fhuj;ij Nru;f;Fk;NghJ me;j fhukhdJ> fiurypYs;s H3O
+ madpfshy; eLepiyahf;fg;gLfpd;wd. 

NkYk;> rkepiyia guhkupf;f mrpl;bf; mkpyk; NkYk; rpwpjsT gpupifailfpwJ. vdNt kjpg;gpy; Fwpg;gpl;lsT 
khw;wk; VJk; Vw;gLtjpy;iy. 
      OH- 

(aq)   +   H3O
+

(aq)
                                     H2O(l) 

                       CH3 COOH(aq)    H3O
+

(aq)    +   CH3 COO-
(aq) 

    OH- 
(aq)     +   CH3 COOH(aq)          CH3 COO-

(aq)    +   H2O(l) 

,e;j eLepiyahf;fy; tpidfs;> nghJ madp tpistpy; tpthjpf;fg;gl;l tpidfis xj;Js;sd. 0.8M CH3 COOH 
kw;Wk; 0.8M CH3 COONa fiue;Js;s xU ypl;lu; jhq;fy; fiurYld; 0.01 Nkhy; jpz;k Nrhbak; i`l;uhf;i]L 
Nru;g;gjpdhy; cz;lhFk; tpisit Muha;Nthk;. NaOH Nru;g;gjpdhy; cz;lhFk; fdmsT khw;wj;ij xJf;fj;jf;fjhf 
fUJf. nfhLf;fg;gl;lJ CH3 COOH mkpyj;jpd; Ka  kjpg;G 1.8 x 10-5   
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CH3COOH(aq)    H3O
+

(aq)    +   CH3COO-
(aq) 

0.8 – α                                                  α                                    α 
CH3COONa(S)       →     Na+

(aq)    +   CH3COO-
(aq) 

0.8                                             0.8                            0.8 

CH3COOH mkpyj;jpd; gpupif khwpyp 

                       Ka   =  
       

       

         
       

                             =  Ka 

         

       
  

   

H+  d; nrwpT  
         

       
   
f;F Neu;tpfpjj;jpypUf;Fk; vd;gij ,e;j rkd;ghL fhl;LfpwJ. 

CH3COOH  gpupiftPjk; α vdf; nfhz;lhy;>                 kw;Wk;        
                            

                                                              =  Ka  

     –   

        
    

 α<<0.8                                           =  Ka  

    

   
        

                                                      =  Ka   

CH3COOH  d; Ka   kjpg;G  1.8 x 10-5 

                                     =  1.8 x 10-5 

                              pH  = -log(1.8 x 10-5) 

                                    = 5 – log 1.8 

                                    = 5 – 0.26 

                             pH  = 4.74. 
jhq;fy; jpwd; kw;Wk; jhq;fy; vz; :  

 jhq;fy; fiuryhf nray;gLk; jd;ikia jhq;fy; jpwd; vDk; kjpg;ghy; msf;f KbAk;. 
 xU fiurypd; jhq;fy; jpwid mstpLtjw;fhf thz;];iyf; vd;gtu; jhq;fy; vz; β vd;wiof;fg;gLk; kjpg;ig 

mwpKfg;gLj;jpdhu;. 
 jhq;fy; jpwd; vd;gJ xU ypl;lu; jhq;fy; fiurypd; kjpg;ig XuyF khw;Wtjw;fhf> mf;fiurYld; Nru;f;fg;gLk; 

mkpyk; my;yJ fhuj;jpd; fpuhk; rkhd epiwfspd; vz;zpf;if MFk;.      β  =  
  

     
  

n`d;lu;rd; - N`ry;ghf; rkd;ghL :  xU mkpyj; jhq;fy; fiurypy; cs;s i`l;Nuhdpak; madpr; nrwpthdJ> 
fiurypy; cs;s typik Fiwe;j mkpyj;jpd; nrwpT kw;Wk; mjd; ,izfhuj;jpd; nrwpT Mfpatw;wpw;fpilNa cs;s 
tpfpjj;ij rhu;e;jpUf;Fk;. 
               [H3O

+]  =  Ka [mkpyk;]eq 

                                                        [fhuk;]eq 

typik Fiwe;j mkpykhdJ kpff; Fiwe;jsNt gpupifailfpwJ. NkYk; nghJ madp tpisT fhuzkhf 
gpupifailjy; NkYk; FiwfpwJ. 
vdNt> mkpyj;jpd; rkepiy nrwpthdJ> madpAwh mkpyj;jpd; Jtf;fr; nrwptpw;F Vwj;jho rkkhf cs;sJ. ,Njg; 
Nghy ,izfhuj;jpd; nrwpthdJ> Nru;f;fg;gl;l cg;gpd; Jtf;fr; nrwptpw;F Vwj;jho rkkhf cs;sJ.   
                   [H3O

+]  =  Ka [mkpyk;] 

                                                                 [cg;G] 
rkd;ghl;bd; ,UGwKk; klf;if vLf;f> 
                                              log[H3O

+]  = logKa + log [mkpyk;] 

                                                                                       [cg;G] 
,UGwKk; FwpaPL khw;wk; nra;Ak; NghJ  

                                             -log[H3O
+]  = -logKa - log [mkpyk;] 

                                                                                       [cg;G] 

pH  = -log[H3O
+]    kw;Wk;    pKa   =  -logKa 

                                                 pH  =  pKa   +  log  [cg;G] 

                                                                              [mkpyk;] 
,Njg;Nghy xU fhuj;jhq;fy; fiurYf;F                                                      

                                                  pOH  =  pKb   +  log  [cg;G] 

                                                                                   [fhuk;]. 
cg;G ePuhw;gFj;jy; : xU mkpyk;> xU fhuj;Jld; tpidGupe;J xU cg;igAk;> ePiuAk; cUthf;Fk; tpidahdJ 
eLepiyahf;fy; tpid vd;wiof;fg;gLfpwJ. ePu;j;j fiury;fspy; ,e;j cg;Gf;fs; KOikahf gpupifaile;J mtw;wpd; 
madpfis cUthf;Ffpd;wd. 
typikkpF mkpyk; kw;Wk; typikkpF fhuj;jpd; cg;Gf;fis ePuhw;gFj;jy; : 
Nrhbak; i`l;uhf;i]L kw;Wk; iel;upf; mkpyk; Mfpatw;wpw;fpilNa tpid epfo;e;J Nrhbak; iel;Nul; kw;Wk; ePu; 
Mfpait cUthFk; tpidia fUJNthk;. 
                NaOH(aq)      +    HNO3(aq)                         NaNO3(aq)       +   H2O(l) 

NaNO3    cg;ghdJ ePupy; KOikahf gpupifaile;J Na+  kw;Wk; NO3
- madpfis cUthf;Ffpd;wd.  

       NaNO3(aq)                  Na+
(aq)

      +     NO3
-
(aq) 

ePuhdJ kpff; Fiwe;jsNt gpupifailfpwJ. 
                          H2O(l)             H+

(aq)
       +       OH-

(aq) 

[H+]   =   [OH-] vdNt ePu; eLepiyj; jd;ik tha;e;jJ. 
NO3

- madpahdJ HNO3 typikkpF mkpyj;jpd; ,izfhukhFk;. NkYk; ,J H+ madpAld; tpidGupAk; jpwdw;wJ. 
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,Njg;Nghy> Na+ madpahdJ NaOH typikkpF fhuj;jpd; ,izmkpykhFk;. NkYk; ,J OH- madpAld; tpidGupAk; 
jpwdw;wJ. 
ePuhw;gFj;jy; epfotpy;iy vd;gNj ,jd; nghUshFk;. ,j;jifa Neu;Tfspy; [H+] = [OH-]. vdNt fiurypd; pH 
guhkupf;fg;gLfpwJ. NkYk;> fiury; eLepiyj; jd;ik nfhz;lJ. 
typikkpF fhuk;; kw;Wk; typik Fiwe;j mkpyj;jpd; cg;Gf;fis ePuhw;gFj;jy; : 
Nrhbak; i`l;uhf;i]L kw;Wk; mrpl;bf; mkpyk Mfpatw;wpw;fpilNa tpid epfo;e;J Nrhbak; mrpl;Nll; kw;Wk; ePu; 
Mfpait cUthFk; tpidia fUJNthk;. 

NaOH(aq)       +     CH3COOH(aq)       CH3COONa(aq)     +     H2O(l) 

ePu;f;fiury;fspy; CH3 COONa KOikahf gpupifailfpwJ. 
CH3COONa(aq)       →     CH3COO-

(aq)      +   Na+
(aq) 

CH3COO-
 madpahdJ CH3COOH typikFiwe;j mkpyj;jpd; ,izfhukhFk;. NkYk; ,J H+ madpAld; tpidGupe;J 

madpAwh mkpyj;ij cUthf;Fk; jpwid ngw;Ws;sJ. 
Na+ madpahdJ OH-  madpfSld; tpidGupAk; jpwdw;wJ. 

CH3COO-
(aq)      +    H2O(l)           CH3COOH(aq)        +      OH- 

vdNt> [OH-]  >   [H+].  ,j;jifa Neu;Tfspy; ePuhw;gFj;jypd; fhuzkhf fiuryhdJ fhuj;jd;ikia ngWfpwJ. NkYk; 
fiurypd; pH kjpg;G 7 I tpl mjpfkhf cs;sJ. 
,e;j ePuhw;gFj;jy; tpidf;fhd rkepiy khwpypf;Fk;> mkpyj;jpd; gpupif khwpypf;Fk; ,ilNa cs;s njhlu;G 

                                               Kh   =   
            

  

       
        

 

                             Kh   =   
            

  

       
   

                                                                                  --------------    (1) 

CH3COOH(aq)       CH3COO-
(aq)      +  H+

(aq) 

            Ka   =  
       

       

         
                                    -------------------   (2) 

(1) x  (2)    Kh  x   Ka    =  [H
+
]  [OH

-
]. 

[H+]  [OH-]  =  Kw 

Kh  x   Ka    =  Kw 

M];thy;l; ePu;j;jy; tpjpapy; ngwg;gl;lij NghyNt> ePuhw;gFj;jy; tPjk;(h) kw;Wk; cg;gpd; nrwpT(C) Mfpatw;wpdhy; Kh 

kjpg;ig tUtpf;f KbAk;. Kh  = h2C NkYk;  [OH-]  =      . 

Ka kw;Wk; kpd;gFspapd; nrwpTfspd; mbg;gilapy; cg;Gf; fiurypd; pH :   
                   pH  +  pOH   =  14. 

                    pH  =  14    -   pOH    

                       =  14  -  {-log[OH-]} 
                                           pH  =  14  +  log[OH-] 

                 pH  =  14  +  log      
    

                pH  =  14  +  log 
   

  
 
   

 

               pH  =  14  +   
 

 
      

 

 
      

 

 
       

              pH  =  14  - 7  +  ½ logC + ½ pKa 

             pH  =  7  +    ½ pKa   +   ½ logC. 
typikkpF mkpyk; kw;Wk; typik Fiwe;j fhuj;jpd; cg;Gf;fis ePuhw;gFj;jy; : 
xU typik kpF mkpyk; HCl kw;Wk; xU typik Fiwe;j fhuk; NH4OH Mfpait tpidGupe;J NH4Cl  cg;G kw;Wk; 
ePu; Mfpait cUthFk; tpidia fUJNthk;. 

HCl(aq)    +      NH4OH(aq)                 NH4Cl(aq)    +   H2O(l) 

                                                                 NH4Cl(aq)                         NH4
+

(aq)     +     Cl-
(aq) 

NH4
+  madpahdJ> NH4OH vDk; typik Fiwe;j fhuj;jpd; ,izmkpykhFk;. NkYk;> ,J ePupypUe;J 

cUthf;fg;gl;l OH- madpAld; tpidGupe;J madpAwh NH4OH fhuj;ij cUthf;Fk; jpwidg; ngw;Ws;sJ. 
NH4

+
(aq)     +   H2O(l)        NH4OH(aq)     +      H+ 

Kh  kW;Wk; Kb f;F ,ilNaAs;s njhlu;G       Kh  x   Kb    =  Kw. 

ePuhw;gFj;jy; tPjk; (h) kw;Wk; cg;gpd; nrwpT Mfpatw;wpd; mbg;gilapy; Kh kjpg;G 

                Kh  = h2C NkYk;  [H+]  =      . 

                         [H+]  =  
  

  
   

                                                        pH  = -log[H+]   

                                                                =  -log  
    

  
 
   

   

                                                              =  - ½ log Kw  - ½ log C  +  ½ log Kb 

                                                       pH  =  7    -    ½ pKb    -    ½ logC. 
typik Fiwe;j mkpyk; kw;Wk; typik Fiwe;j fhuj;jpd; cg;Gf;fis ePuhw;gFj;jy; : 
mk;Nkhdpak; mrpl;Nll;bd; ePuhw;gFj;jiy fUJNthk;. 

CH3 COONH4(aq)       →     CH3 COO-
(aq)      +   NH4

+
(aq) 

,e;j tpidapy; Neuadp (NH4
+)kw;Wk; vjpuadp (CH3 COO-) ,uz;LNk ePUld; tpidGupAk; jpwidg; ngw;Ws;sd.  
CH3 COO-    +      H2O        CH3 COOH    +    OH- 

NH4
+       +      H2O        NH4OH(aq)     +      H+ 
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fiurypd; jd;ikahdJ mjpYs;s mkpyk; (m) fhuj;jpd; typikia rhu;e;J mikfpwJ. mjhtJ   Ka > Kb vdpy; 
fiury; mkpyj; jd;ik nfhz;lJ kw;Wk; mjd; pH < 7. Ka < Kb  vdpy; fiury; fhuj;jd;ik nfhz;lJ kw;Wk; mjd; 
pH > 7.  Ka   =  Kb  vdpy; fiury; eLepiyj; jd;ik nfhz;lJ.  
gpupif khwpypfSf;Fk; ePuhw;gFj;jy; khwpypf;Fk; ,ilNa cs;s njhlu;G   Ka  x  Kb  x  Kh  =  Kw. 

fiurypd; kjpg;G gpd;tUk; rkd;ghl;bd; %yk; fzf;fplg;gLfpwJ.    pH  =  7    +    ½ pKa    -    ½ pKb 
fiujpwd; ngUf;fk; :   
Xm Yn  vDk; xU nghJthd cg;gpw;F>   Xm Yn (s)          mXn+

(aq)     +   nYm-
(aq)  

Nkw;fz;l tpidf;fhd rkepiy khwpyp    K  =  
             

      
   

fiujpwd; rkepiyapy;> rkepiy khwpypahdJ fiujpwd; ngUf;f khwpyp (m) fiujpwd; ngUf;fk; vd 
miof;fg;gLfpwJ. ,j;jifa gygbj;jhd rkepiyapy;> jpzknghUspd; nrwpT xU khwpypahFk;. vdNt mJ 
rkd;ghl;bypUe;J ePf;fg;gLfpwJ.   Ksp  =                    
fiujpwd; ngUf;fk; : rkd;gLj;jg;gl;l rkepiy rkd;ghl;by; cs;s Ntjptpidf;$W Fzfq;fis mLf;Ffshf 
nfhz;l gFjpf;$W madpfspd; Nkhyhu; nrwpTfspd; ngUf;Fj;njhif fiujpwd; ngUf;fk; vd tiuaWf;fg;gLfpwJ. 
fiujpwd; ngUf;fk; kw;Wk; madpg; ngUf;fk; ,uz;bw;Fkhd rkd;ghLfSk; xNu khjpupahf cs;sd. Mdhy;> fiujpwd; 
ngUf;f rkd;ghl;by; cs;s Nkhyhu; nrwpTfshdit rkepiy nrwpTfis Fwpg;gpLfpd;wd. NkYk;> madpg; ngUf;f 
rkd;ghl;by; Jtf;f nrwpTfs; (m) xU Fwpg;gpl;l Neuj;jpy; cs;s nrwpTfs; gad;gLj;jg;gLfpd;wd. 
madpg; ngUf;f kjpg;ghdJ fiujpwd; ngUf;f kjpg;ig tpl mjpfkhf cs;s NghJ Nru;kk; tPo;gbthfpwJ. nghJthf 
,ij fPo;fhZkhW RUf;fkhf $wyhk;> 
          madpg; ngUf;fk; > Ksp> kPj;njtpl;ba fiury;> tPo;gbthjy; epfOk;. 
          madpg; ngUf;fk; < Ksp> njtpl;lh fiury;> tPo;gbthjy; epfohJ. 
          madpg; ngUf;fk; =  Ksp> njtpl;ba fiury;> rkepiy epyTfpwJ. 
Nkhyhu; fiujpwd; ngUf;f kjpg;gpypUe;J fiujpwd; ngUf;f kjpg;ig epu;zapj;jy; : 
fiujpwd; ngUf;f kjpg;ig Nkhyhu; fiujpwd; ngUf;f kjpg;gpypUe;J fzf;fpl KbAk;. Nkhyhu; fiujpwd; vd;gJ xU 
ypl;lu; fiurypy; fiuaf;$ba fiunghUspd; mjpfg;gl;r Nkhy; vz;zpf;if MFk;. Xm Yn  vDk; fiunghUSf;F> 

Xm Yn (s)          mXn+
(aq)     +   nYm-

(aq) 
Nkw;fhz; tpfpjf;$W rkd;gLj;jg;gl;l rkd;ghl;bypUe;J 1 Nkhy;  Xm Yn (s)  gpupifaile;J ‘m’ Nkhy;fs; Xn+ 

madpfisAk; ‘n’ Nkhy;fs; Ym-  madpfisAk; cUthf;FfpwJ. s vd;gJ Xm Yn ,d; Nkhyhu; fiujpwd; vdpy;  [Xn+]  =  

ms           kw;Wk;       [Ym-]  =  ns 

  vdNt   Ksp   =  [Xn+]m    [Ym-]n 

                     Ksp   =  (ms)m  (ns)n 

                     Ksp   =  (m)m (n)n  (s)m+n 

myF 9. kpd;Ntjpapay; 
mwpKfk; :  

 md;whl tho;tpy; ehk; gad;gLj;Jk; nghUl;fis kpd; flj;Jj; jpwdpd; mbg;gilapy; mtw;iw flj;jpfs;> 
Fiwflj;jpfs; kw;Wk; kpd;flj;jh nghUl;fs; vd tifg;gLj;jyhk;. 

 ntg;g ,af;ftpay; Kjy; tpjpg;gb> Mw;wiy Mf;fNth mopf;fNth KbahJ> Mdhy; xU tifahd Mw;wiy kw;nwhU 
tifahd Mw;wyhf khw;w KbAk;. 

 kpd;dhw;wiy ek;khy; Gjpjhf cUthf;f ,ayhJ. Mdhy; gytiffspy;> mjhtJ #upa Mw;wy;> fhw;whiy Mw;wy;> 
flyiy Mw;wy; kw;Wk; Ntjp Mw;wy; Mfpatw;iw kpd;dhw;wyhf khw;wyhk;. 

 kpd;dhw;wy; flj;Jjy;> kpd;dhw;wiy Ntjp Mw;wyhfTk;> Ntjp Mw;wiy kpd;dhw;wyhfTk; khw;Wtijg; gw;wp fw;Fk; Xu; 
mwptpay; gpupT kpd;Ntjpapay; vd;wiof;fg;gLfpwJ. 

 kpd;Ntjp tpidfs; vd;git Mf;]p[Ndw;w xLf;f tpidfshFk;. NkYk;> mtw;wpy; xU nghUspypUe;J kw;nwhU 
nghUSf;F vyf;l;uhd;fs; gupkhw;wk; epfo;fpwJ. 
kpd;gFspf; fiurypd; flj;Jj;jpwd; : 

 Nrhbak; FNshiuL> nghl;lhrpak; FNshiuL Nghd;w kpd;gFspfis> ePu; Nghd;w fiug;ghd;fspy; fiuf;Fk; NghJ mit 
KOtJkhf gpupifaile;J mtw;wpd; madpf;$Wfis cUthf;Ffpd;wd. 

 ,j;jifa kpd;gFspf; fiury;fspy; kpd;Gyj;ij nrYj;Jk;NghJ mtw;wpYs;s madpfs; xU kpd;KidapypUe;J 
kw;nwhU kpd;Kidf;F kpd;D}l;lj;ij jhq;fpr; nry;tjd; %yk; kpd;rhuj;ij flj;Jfpd;wd. 

 kpd;flj;J fyidg; gad;gLj;jp> kpd;gFspf; fiurypd; flj;Jj;jpwd; mstplg;gLfpwJ. kpd;flj;Jf; fydhdJ 
kpd;gFspf; fiurypy; %o;fitf;fg;gl;Ls;s ,uz;L kpd;Kidfisf; nfhz;Ls;sJ. ,J Xk; tpjpf;F cl;gLfpwJ. 

 khwhj ntg;gepiyapy;> xU kpd;fyj;jpd; topNa ghAk; kpd;Ndhl;lkhdJ(I), me;j kpd;fyj;jpd; kpd;dOj;j 

NtWghl;bw;F(V) Neu;tpfpjj;jpypUf;Fk;.  I α V   (or)  I = 
 

 
   (or)   V  =  IR. 

 ,q;F R vd;gJ Xk; myfpy; fiurypd; kpd;jil. kpd;jil vd;gJ kpd;Ndhl;lj;jpw;F vjpuhf kpd;fyk; mspf;Fk; vjpu;g;G 
MFk;. 
epak kpd;jil (ρ) : kpd;gFspf; fiurypd; kpd;jilahdJ> ePsj;jpw;F(l) Neu;tpfpjj;jpYk;> FWf;Fg;gug;gpw;F(A) 

vjpu;tpfpjj;jpYk; mikfpwJ.  R α 
 

 
           R = ρ 

 

  
  

 epak kpd;jil(ρ) vd;gJ> XuyF FWf;Fg;gug;G kw;Wk; XuyF ePsj;jpw;Fs; milgl;l kpd;gFspf; fiurypd; kpd;jil 

vd tiuaWf;fg;gLfpwJ.    
 

 
 = 1m-1     vdpy;    ρ  = R 

 tpfpjk;  
 

 
  MdJ fykhwpyp vd miof;fg;gLfpwJ. epak kpd;jilapd; myF Xk;.kPl;lu;(Ωm). 

flj;Jj;jpwd; :  

 xU kpd;gFspf; fiurypd; flj;Jj;jpwd; vd;gJ mjd; kpd;jilapd; jiofPo; 
 

 
  kjpg;ghFk;. flj;Jj;jpwdpd; SI myF 

irnkd;(S) MFk;.  
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  C  =  
 

 
    ,jpy; R kjpg;ig gpujpapl    C  =  

 

 
 . 
 

 
  

 epak kpd;jilapd; jiofPop 
 

 
  vd;gJ epak flj;Jj;jpwd; (m) kpd;flj;J vz; vd;wiof;fg;gLfpwJ. ,J fg;gh kappa 

(κ) vDk; FwpaPl;lhy; Fwpf;fg;gLfpwJ. 

    κ  =  C. 
 

 
                   A = 1m2   kw;Wk;  l = 1m  vdpy;  κ  =  C 

 epak flj;Jj;jpwd; vd;gJ XuyF fdmsTila kpd;gFspf; fiurypd; flj;Jj;jpwd; vd miof;fg;gLfpwJ. epak 
flj;Jj;jpwdpd; SI myF irnkd; kPl;lu;-1 (Sm

-1
) MFk;. 

Nkhyhu; flj;Jj;jpwd; : 
 ntt;NtW nrwpTila fiury;fs;> Fwpg;gpl;l fdmstpy; ntt;NtW vz;zpf;ifapyhd kpd;gFsp madpfis 

nfhz;Ls;sjhy; mtw;wpd; epak flj;Jj;jpwd; kjpg;GfSk; ntt;Ntwhf cs;sd. vdNt> Nkhyhu; flj;Jj;jpwd;(Λm) 
vd;wiof;fg;gLk; Gjpa vz;zsT GFj;jg;gl;lJ. 

 fdmstpy; 1 Nkhy; kpd;gFsp fiue;Js;s fiuriyf; nfhz;Ls;s kpd;flj;Jf;fydpd; flj;Jj;jpwd; Nkhyhu; 
flj;Jj;jpwd;(Λm) vd;wiof;fg;gLfpwJ.   Λm = κ  x  V. 
       Nkhyhupl;b(M) =    fiunghUspd; Nkhy; vz;zf;if(n) 
                     fiurypd; fdmsT(V dm3 myfpy;) 

vdNt> xU Nkhy; fiunghUisf; nfhz;Ls;s fiurypd; fdmdT = 
 

 
 (mol-1 L-1). 

                                 ⸫ fdmsT m3 myfpy; = 
 

 
  x 10-3 mol-1 m3 

                                                                                                                    ⸪  Λm  = 
               

 
 mol-1 m3 

rkhd flj;Jj;jpwd; :  
 rkhd flj;Jj;jpwd; vd;gJ xU kPl;lu; ,ilntspapy; mike;Js;s ,uz;L kpd;Kidf;fSf;fpilNa epuk;gpAs;s> xU 

fpuhk; rkhd vil kpd;gFspiaf; nfhz;Ls;s ‘V’kP3 fdmsTila fiurypd; flj;Jj;jpwd; MFk;. 
 rkhd flj;Jj;jpwDf;Fk;> epak flj;Jj;jpwDf;Fk; ,ilNa cs;s njhlu;G  

                               Λ  = 
               

 
 (fpuhk; rkhdk;-1) m3 

kpd;gFspf; flj;Jj;jpwid ghjpf;Fk; fhuzpfs; : 
 fiunghUspd; vjpnujpu; kpd;Rikiag; ngw;Ws;s madpfSf;fpilNa ,ilaPL mjpfupf;Fk;NghJ> flj;Jj;jpwd; kjpg;G 

FiwAk;. 
 mjpf kpd;fhg;G khwpypiaf; nfhz;Ls;s fiug;ghdpy; fiury; mjpf flj;Jj;jpwidf; nfhz;Ls;sJ. 
 flj;Jj;jpwd; kjpg;G> Clfj;jpd; ghFepiyj;jd;ikf;F vjpu;tpfpjj;jpypUf;Fk;. 
 ntg;gepiy mjpfupf;Fk; NghJ kpd;gFspf; fiurypd;> flj;Jj;jpwDk; mjpfupf;fpwJ. 
 xU fiurypd; Nkhyhu; flj;Jj;jpwd; kjpg;G ePu;j;jypd; NghJ mjpfupf;fpwJ. 

madpf; fiury;fspd; flj;Jj;jpwid mstply; (m) tPl;];Nlhd; rkdr;Rw;W : 
 tPl;];l;Nlhd; rkdr;Rw;W mikg;igf; nfhz;L xU kpd;gFspf; fiurypd; flj;Jj;jpwd; mstplg;gLfpwJ. 
 ,jpy; xU kpd;jilf;F gjpyhf flj;Jj;jpwd; mwpaNtz;ba kpd;gFspf; fiury; epuk;gpa kpd;flj;Jf; fyd; 

,izf;fg;gLfpwJ. 
 xU cNyhf fk;gpapd; epak kpd;jilia mstpLk; NghJ DC kpd;rhuk; gad;gLj;jg;gLfpwJ. 
 ,q;F> kpd;flj;Jf; fyd; topNa DC kpd;rhuj;ij nrYj;Jk;NghJ> fydpy; vLj;Jf;nfhs;sg;gl;l fiury; 

kpd;dhw;gFj;jYf;F cs;shfpwJ. vdNt> kpd;dhw;gFj;jiy jLf;Fk; nghUl;L AC kpd;rhuk; gad;gLj;jg;gLfpwJ. 

 
 kpd;jil njupe;j kpd;jilfs; P,Q, epiyaw;w kpd;jil S kw;Wk; kpd;flj;J kpd;fyd; Mfpatw;iwf; nfhz;L 

tPl;];Nlhd; rkdr;Rw;W mikf;fg;gLfpwJ.  
 A kw;Wk; C Mfpa re;jpg;Gf;fSf;fpilNa xU AC kpd;%yk; ,izf;fg;gLfpwJ. B kw;Wk; D Mfpa 

re;jpg;Gf;fSf;fpilNa xU jFe;j czu;fUtp ,izf;fg;gl;Ls;sJ. 
 rkdr;Rw;whdJ rkepiyia milAk; tiu epiyaw;w kpd;jil S MdJ rupnra;ag;gLfpwJ. ,e;j epiyapy; 

czu;fUtp topNa kpd;Ndhl;lk; gha;tjpy;iy.  

                rkepiyapy;                   

                                 ⸫    R  =       x  S 

 njupe;j kpd;jilfs; P,Q kw;Wk; epiyaw;w kpd;jil S kjpg;G Mfpatw;wpypUe;J kpd;gFspf; fiurypd; kpd;jil R 
fzf;fplg;gLfpwJ. 
flj;Jj;jpwd; fzf;fply; :  

 gpd;tUk; rkd;ghl;il gad;gLj;jp kpd;jil kjpg;gpypUe;J xU kpd;gFspf; fiurypd; epak flj;Jj;jpwd; (m) kpd;flj;J 

vz; kjpg;ig fzf;fpl KbAk;. κ  =  
 

 
 .  

 

 
 . 
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 tof;fkhf kpd;fy khwpyp 
 

 
 kjpg;ghdJ kpd;fy jahupg;ghsu;fshy; Fwpf;fg;gLfpwJ. khwhf> nrwpT kw;Wk; epak 

flj;Jj;jpwd; kjpg;Gfs; njupe;j KCl fiuriy gad;gLj;jpAk; fykhwpypapd; kjpg;ig fzf;fplyhk;.   
nrwpitg; nghUj;J Nkhyhu; flj;Jj; jpwdpy; Vw;gLk; khw;wk; :   

 gpul;upr; Nfhy;uh~; vd;gtu; ntt;NtW nrwpTfisf; nfhz;l ntt;NtW kpd;gFspf; fiury;fspd; Nkhyhu; 
flj;Jj;jpwid Muha;e;jhu;. 

 ePu;j;jy; mjpfupf;Fk;NghJ xU kpd;gFspf; fiurypd; Nkhyhu; flj;Jj;jpwd; kjpg;Gk; mjpfupf;fpeJ vd;gij mtu; 
fz;lwpe;jhu;. 

 ,ij rupahf Gupe;Jf; nfhs;tjw;fhf xU Nrhjid KbTfs; gpd;tUk; ml;ltizapy; nfhLf;fg;gl;Ls;sJ. 
 

nrwpT(M) 
Nkhyhu; flj;Jj;jpwd; ( x 10-3 Sm2 mol-1) 

 

NaCl KCl HCl 

0.1 10.674 12.896 39.132 

0.01 11.851 14.127 41.20 

0.0001 12.374 14.695 42.136 

 Nkw;fhz; KbTfspd; mbg;gilapy;> Nkhyhu; flj;Jj;jpwd;(Λm) kw;Wk; kpd;gFspf; fiurypd; nrwpT 
Mfpatw;wpw;fpilNaahd vspa njhlu;ig Nfhy;uh~; tUtpj;jhu;. 

                                  Λm  =  Λ0
m - k   

 Nkw;fhz; rkd;ghlhdJ y = mx +c tbtpYs;s Neu;f;Nfhl;L rkd;ghlhFk;. vdNt> Λm Vs     tiuglkhdJ xU 
Neu;f;Nfhl;ilj; jUfpwJ. ,jd; rha;T –k kw;Wk; y mr;R ntl;Lj;Jz;L Λ0

m. ,q;F Λ0
m vd;gJ tuk;G epiy Nkhyhu; 

flj;Jj;jpwd; vd;wiof;fg;gLfpwJ. 

 KCl, NaCl Nghd;w typikkpF kpd;gFspfSf;F Λm Vs     tiuglk; xU Neu;Nfhl;ilj; jUfpwJ. Mdhy;> ,e;j 
tiuglkhdJ typik Fiwe;j kpd;gFspfSf;F Neu;Nfhlhf mikatpy;iy. 

 typikkpF kpd;gFspfSf;F cau; nrwptpy; nfhLf;fg;gl;l fdmstpy; cs;s kpd;gFspapd; gFjpf;$W madpfspd; 
vz;zpf;if mjpfkhf ,Uf;Fk;. vdNt> vjpnujpu; kpd;Rik nfhz;l madpfSf;fpilg;gl;l ftu;r;rp tpirAk; mjpfkhf 
,Uf;Fk;. 

 ePu;j;jy; mjpfupf;Fk;NghJ madpfs; njhiytpy; cs;sjhy; mtw;wpw;fpilNa ftu;r;rp tpir FiwfpwJ. mstpyh 
ePu;j;jypy; madpfs; ntFj;njhiytpy; ,Ug;gjhy; madpfSf;fpilg;gl;l ftu;r;rp tpirahdJ Kf;fpaj;Jtj;ij 
,of;fpwJ. ,jdhy; Nkhyhu; flj;Jj;jpwd; mjpfupj;J mstpyh ePu;j;jypy; cl;rgl;r kjpg;ig milfpwJ. 

 
 typik Fiwe;j kpd;gFspf;F> cau; nrwptpy;> tiuglkhdJ Vwf;Fiwa nrwpT mr;rpw;F ,izahf efu;fpwJ. ePu;j;jy; 

mjpfupf;Fk; NghJ flj;Jj;jpwd; rpwpjsT mjpfupf;fpwJ. 
 nrwpT G+[;aj;ij milAk;NghJ jpBnud Nkhyhu; flj;Jj;jpwd; mjpfupj;J Vwf;Fiwa Λm mr;rpw;F ,izahfpwJ. 

,jw;F fhuzk;> ePu;j;jy; mjpfupf;fk;NghJ typikFiwe;j kpd;gFspapd; gpupifailjy; mjpfupf;fpwJ. 
 typikkpF kpd;gFspfSf;F Neu;Nfhl;il ePl;b Λm kjpg;ig ngw KbAk;. Mdhy; typikFiwe;j kpd;gFspfSf;F 

tiuglk; Neu;Nfhlhf ,y;yhjjhy;> ,Nj nray;Kiwia gad;gLj;j ,ayhJ. 
 typik Fiwe;j kpd;gFspfSf;F Λ0

m kjpg;ig Nfhy;uh~;  tpjpiag; gad;gLj;jp ngw KbAk;. 
big - `Pf;fy; kw;Wk; Md;rhfu; rkd;ghL : 

 typikkpF kpd;gFspfspd; flj;Jj;jpwdpd; kPJ madp – madp ,ilaPLfspd; tpisit big kw;Wk; `Pf;fy; 
MfpNahu; Muha;e;jdu;. Xt;nthU madpAk;> jkf;F vjpuhd kpd;Rik nfhz;l madpfshyhd madp kz;lyj;jhy; 
#og;gl;Ls;sd vdf; fUjpdhu;. 

 NkYk; mtu;fs; typikkpF kpd;gFspfs; KOtJk; madpAWtjhf fUjp mtw;wpd; Nkhyhu; flj;Jj;jpwidAk;> 
nrwpitAk; njhlu;GgLj;Jk; rkd;ghl;il tUtpj;jdu;. mjd; gpd;du; mr;rkd;ghlhdJ Md;rhfu; vd;gtuhy; 
khw;wpaikf;fg;gl;lJ. 

Λm  =  Λ0
m – (A + B Λ0

m)    
,q;F A kw;Wk; B Mfpad khwpypfshFk;. ,it fiug;ghdpd; jd;ik kw;Wk; ntg;gepiyia kl;Lk; rhu;e;J 
mikfpd;wd.  

A = 
    

     
               ;            B  =  

          

    
 

,jpy;  D vd;gJ Clfj;jpd; kpd;fhg;G khwpyp> ƞ vd;gJ Clfj;jpd; ghFepiyj; jd;ik kw;Wk; T vd;gJ nfy;tpd; 
ntg;gepiy. 
Nfhy;uh~; tpjp :  

 mstpyh ePu;j;ypy;> xU kpd;gFspapd; tuk;G epiy Nkhyhu; flj;Jj;jpwd; kjpg;ghdJ> mjd; gFjpf;$W madpfspd; 
tuk;Gepiy Nkhyhu; flj;Jj;jpwd;fspd; $LjYf;F rkkhf ,Uf;Fk;. 

 mjhtJ Neuadpfs; xU jpirapYk;> vjpuadpfs; mjw;F vjpu; jpirapYk; xd;iwnahd;W rhuhky; efu;tjhy; Nkhyhu; 
flj;Jj;jpwd; fpilf;fpwJ. 

 NaCl Nghd;w xw;iw – xw;iw ,izjpw kpd;gFspf;F Nfhy;uh~; tpjpahdJ gpd;tUkhW Fwpg;gplg;gLfpwJ. 
 Λ 

  NaCl  =     
  Na

+   +      
  Cl

- 
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 nghJthf> mstpyh ePu;j;jypy; AxBy vDk; tha;g;ghL nfhz;l xU kpd;gFspapd; Nkhyhu; flj;Jj;jpwid Nfhy;uh~; 
tpjpg;gb gpd;tUkhW vOjyhk;. 

 Λ 
  AxBy  =      

  A
y+   +       

  B
x-. 

Nfhy;uh~; tpjpapd; gad;fs; :  
1. mstpyh ePu;j;jypy; typikFiwe;j kpd;gFspapd; Nkhyhu; flj;Jj;jpwid fzf;fply; : 
 mstpyh ePu;j;jypy; xU typik Fiwe;j kpd;gFspapd; Nkhyhu; flj;Jj;jpwid Nrhjid %yk; epu;zapj;jy; vd;gJ 

rhj;jpaNk ,y;yhj xd;whFk;. vdpDk;> mNj kjpg;ig Nfhy;uh~; tpjpia gad;gLj;jp fzf;fpl KbAk;. 
 v.fh : HCl, NaCl kw;Wk; CH3COONa Nghd;w typikkpF kpd;gFspfspd; Nrhjid %yk; fz;lwpag;gl;l Nkhyhu; 

flj;Jj;jpwd; kjpg;GfspypUe;J CH3COOH mkpyj;jpd; Nkhyhu; flj;Jj;jpwd; kjpg;igf; fzf;fpl KbAk;. 
                      Λ        

   =      
   +           

                                                    ---------- (1) 

                                                              Λ   
   =     

   +       
                                                                   ----------- (2) 

                                                      Λ    
   =      

   +       
                                                                  ----------- (3) 

rkd;ghL (1) + (2) - (3) nfhLg;gJ 

     (Λ        
     +    Λ

   

 
   +  (Λ    

    =     
   +          

  

                                                                  =  Λ       
 

 
2. typik Fiwe;j kpd;gFspapd; gpupif tPjj;ij fzf;fply; :  

Fwpg;gpl;l nrwptpy; Nkhyhu; flj;Jj;jpwd; kw;Wk; mstpyh ePu;j;jypy; Nkhyhu; flj;Jj;jpwd; Mfpa kjpg;GfspypUe;J 
gpd;tUk; rkd;ghl;ilg; gad;gLj;jp typik Fiwe;j kpd;gFspapd; gpupif tPjj;ij fzf;fpl KbAk;. 

                          α  =  
  

  
  

    kjpg;Gfisg; gad;gLj;jp gpupif khwpypia fzf;fply;. M];thy;l; ePu;j;jy; tpjpg;gb> 

                          Ka  = 
   

     
 

Nkw;fhz; rkd;ghl;by; α kjpg;ig gpujpapl  

                          Ka  = 
  
  

  
       

  

  
  

 

                          Ka  = 
  
  

  
     

  
     

  
  

 

                                                          Ka  = 
  
  

  
     

      
 

3. nrhw;g msT fiuAk; cg;Gf;fspd; fiujpwd;fis fzf;fply; : 
AgCl, PbSO4 Nghd;w cg;Gf;fs; ePupy; kpfr; rpwpjsNt fiufpd;wd. flj;Jj;jpwd; mstPLfisg; gad;gLj;jp> ,e;j 
Nru;kq;fspd; fiujpwd; ngUf;f kjpg;Gfis fzf;fpl KbAk;. 
AgCl cg;ig xU vLj;Jf;fhl;lhf fUJNthk; 
                         AgCl(s)     Ag+   +   Cl- 

                                                                Ksp  = [Ag+] [Cl-] 

nrwpT [Ag+],d; nrwpit ‘C’ mol L-1 vdf; nfhs;f. tpfpjf;$W mbg;gilapy; [Ag+] = C vdpy;>  [Cl-],d; nrwpT ‘C’ 
mol L-1 f;Fr; rkkhf ,Uf;Fk;.  
                                                                 Ksp  =  C . C 

                                                                 Ksp  =  C2 

fiurypd; nrwpthdJ (mol dm-3 myfpy;) Nkhyhu; kw;Wk; epak flj;Jj;jpwd; kjpg;GfSld; gpd;tUk; rkd;ghl;lhy; 
njhlu;G gLj;jg;gLfpwJ. 

                             Λ0  =  
         

           
             (my;yJ) 

                                                                      C   =  
         

  
 

nrwpT kjpg;Gfis Ksp  =  C2    vDk; njhlu;gpy; gpujpapl> 

                               Ksp  =     
         

  
 
 

. 

kpd;Ntjpf; fyd; : kpd;Ntjpf; fyd; vd;gJ Ntjp Mw;wiy kpd;dhw;wyhfTk;> kpd;dhw;wiy Ntjp Mw;wyhfTk; khw;Wk; 
xU mikg;ghFk;. ,jpy; ,uz;L ntt;NtW kpd;gFspf; fiury;fSld; njhlu;gpYs;s ,uz;L jdpj;jdp kpd;Kidfs; 
cs;sd. 
kpd;Ntjpf; fydpd; tiffs; : 

1. fhy;thdpf; kpd;fyd; (m)  Nthy;lh kpd;fyd; : ,e;j kpd;fyj;jpy; jd;dpr;irahd Ntjptpidapdhy; kpd;Ndhl;lk; 
cUthfpwJ. mjhtJ> ,e;j kpd;fyk; Ntjp Mw;wiy kpd;dhw;wyhf khw;WfpwJ. nghJthf ,it Nrkpg;G kpd;fyd;fs; 
vd miof;fg;gLfpd;wd. 

2. kpd;dhw;gFg;Gf; fyd; : ,e;j kpd;fyj;jpy; ntsp kpd;%yj;jpypUe;J ngwg;gLk; kpd;Ndhl;lj;ijf; nfhz;L 
jd;dpr;iraw;w tpid epfo;j;jg;gLfpwJ. mjhtJ> ,e;j kpd;fyd; kpd;dhw;wiy> Ntjp Mw;wyhf khw;WfpwJ. 
fhy;thdpf; kpd;fyd; (m)  Nthy;lh kpd;fyd; : 

 [pq;f; cNyhf gl;ilia> fhg;gu; ry;Ngl; fiurypy; itf;Fk;NghJ fiurypd; ePy epwk; ntSj;J> [pq;f; gl;ilkPJ 
rptg;G–gOg;G epwj;jpy; fhg;gu; gbfpwJ. ,jw;F fhuzk; gpd;tUk; jd;dpr;irahd tpidahFk;.  
                     Zn(s)    +   CuSO4 (aq)    →    ZnSO4 (aq)     +  Cu(s)     

 Nkw;fz;l tpidapy; cUthf;fg;gLk; Mw;wyhdJ ntg;g Mw;wyhf #oYf;F ,of;fg;gLfpwJ. 
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 Nkw;fhz; Mf;]p[Ndw;w xLf;f tpidapy;> [pq;f; Mf;]p[Ndw;wkile;J Zn2+ madpfSk;> Cu2+ madpfs; 
xLf;fkile;J cNyhf fhg;gUk; cUthfpd;wd. ,e;j miu tpidfs; fPNo nfhLf;fg;gl;Ls;sd.  

Zn(s)      →        Zn2+        +      2e-        (Mf;]p[Ndw;wk;) 
Cu2+      +     2e-      →    Cu(s)                                  (xLf;fk;) 

 Nkw;$wpa miutpidfs; jdpj;jdpahf epfo;j;Jk; NghJ> cUthf;fg;gLk; Mw;wypd; xU gFjpahdJ kpd;dhw;wyhf 
khw;wg;glf; $Lk;. 
Nldpay; kpd;fyd; : miu tpidfis jdpj;jdpahf elj;JjNy Nldpay; kpd;fy fl;likg;gpd; mbg;gil MFk;. ,J 
,uz;L miu kpd;fyd;fisf; nfhz;Ls;sJ. 
Mf;]p[Ndw;w miu kpd;fyd; : KfitapYs;s ePu;j;j [pq;f; ry;Ngl; fiurypy; [pq;f; cNyhfg; gl;il %o;f 
itf;fg;gl;Ls;sJ. 
xLf;f miu kpd;fyd; : KfitapYs;s ePu;j;j fhg;gu; ry;Ngl; fiurypy; fhg;gu; cNyhfg; gl;il %o;f 
itf;fg;gl;Ls;sJ. 
miu kpd;fyd;fis ,izj;jy; :  

 [pq;f; kw;Wk; fhg;gu; gl;ilfs; ntspg;Gwkhf xU fk;gp %yk; ,izf;fg;gLfpd;wd. ,jD}Nl xU ,izg;gpAk;(k), xU 
kpd;%yKk; ,izf;fg;gl;Ls;sd. 

 vjpu;kpd;Kidg; gFjp kw;Wk; Neu;kpd;Kidg; gFjpfspYs;s kpd;gFspf; fiury;fs;> jiyfPohf ftpo;j;J 
itf;fg;gl;Ls;s U tbt Foha; %yk; ,izf;fg;gl;Ls;sd. ,e;j U tbt Fohapy; mfhu;-mfhu; n[y;Yld; KCl, 

Na2SO4 Nghd;w tpidAwh kpd;gFspfs; fye;j gir itf;fg;gl;Ls;sd. 
 cg;Gg; ghyj;jpy; cs;s fiury; toptjpy;iy Mdhy;> ,e;j cg;Gg; ghyj;jpd; topNa madpfs; miu 

kpd;fyj;jpypUe;J cs;NsNah my;yJ ntspNaNah nry;y KbAk;. 
 ,izg;gp %yk; kpd;Rw;iw %Lk;NghJ> vyf;l;uhd;fs; [pq;f; gl;ilapypUe;J fhg;gu; gl;ilf;F gha;fpd;wd. ,jw;F 

fhuzk; me;je;j kpd;Kidfspy; epfOk; Mf;]p[Ndw;w xLf;f tpidfNs MFk;. 

 
Neu;kpd;tha; Mf;]p[Ndw;wk; :  

 ve;j kpd;Kidapy; Mf;]p[Ndw;k; epfo;fpwNjh mJ Neu;kpd;Kid vd miof;fg; gLfpwJ. Nldpay; kpd;fyj;jpd;> 
[pq;f; kpd;Kidapy; Mf;]p[Ndw;wk; epfo;fpwJ. 

 mjhtJ [pq;f; MdJ Zn2+ madpfshfTk;> vyf;l;uhd;fshfTk; Mf;]p[Ndw;wk; milfpd;wd. ,e;j Zn2+ madpfs; 
fiurYf;Fs; Eiofpd;wd. NkYk; vyf;l;uhd;fs; fk;gpapd; topNa ntspr;Rw;wpw;F gha;fpd;wd. 

 [pq;f; kpd;Kidapy; vyf;l;uhd;fs; tpLtpf;fg;gLtjhy;> vjpu;Fwpia ngWfpwJ. 
Zn(s)       →     Zn2+     +     2e- 

vjpu;kpd;tha; xLf;fk; :  
 vyf;l;uhd;fs; kpd;Rw;W topNa [pq;f; gl;ilapypUe;J fhg;gu; gl;ilf;F gha;fpd;wd. ,q;F fiurypYs;s madpfs; 

vyf;l;uhd;fis Vw;Wf;nfhz;L fhg;gu; cNyhfkhf xLf;fkilfpd;wd. 
 fhg;gu; kpd;Kid vyf;l;uhd;fis cl;nfhs;sg;gLtjhy; Neu;f;Fwpiag; ngWfpwJ.         

Cu2+      +     2e-      →    Cu(s) 
cg;Gg;ghyk; :   

 ,uz;L miu kpd;fyd;fspYs;s kpd;gFspf; fiury;fs; cg;Gg;ghyj;ij gad;gLj;jp ,izf;fg;gLfpd;wd. 
 [pq;f; kpd;Kidapd; Neu;kpd;Kid Mf;]p[Ndw;wj;jhy; fiurypy; Zn2+ madpr; nrwpT mjpfupf;fpwJ. mjhtJ> SO4

2- 

madpfSld; xg;gpLk;NghJ mjpfstpy; Zn2+ madpfis nfhz;bUg;gjhy; Neu;kpd;Kidg; gFjpahdJ mjpf 
Neu;kpd;Rikia ngWfpwJ. 

 ,Njg;Nghy> vjpu;kpd;Kidg; gFjpapy; Cu2+ madpfs; fhg;guhf xLf;fg;gLtjhy;> mjpf vjpu;kpd; Rikia ngWfpwJ. 
mjhtJ Cu2+ madpfSld; xg;gLk;NghJ SO4

2- madpfs; mjpfkhf cs;sd.   
 ,uz;L gFjpfspYk; kpd;eLepiyj; jd;ikia guhkupf;Fk; nghUl;L> tpidAwh Cl- vjpuadpfs; cg;Gg; ghyj;jpypUe;J 

Neu;kpd;Kidg; gFjpf;Fs; Eiofpd;wd. mNj Neuj;jpy; K+ madpfs; cg;Gg; ghyj;jpypUe;J vjpu;kpd;Kidg; gFjpf;Fs; 
Eiofpd;wd. 
kpd;Rw;W KOikailjy; : vjpu;kpd;Rik nfhz;l [pq;f; kpd; KidapypUe;J Neu;kpd;Rik nfhz;l fhg;gu; 
kpd;Kidia Nehf;fp ntspr;Rw;wpd; topNa  vyf;l;uhd;fs; gha;fpd;wd. mNj Neuj;jpy; vjpuadpfs; Neu;kpd;Kidg; 
gFjpia Nehf;fpAk;> Neuadpfs; vjpu; kpd;Kidg; gFjpia Nehf;fpAk; efUfpd;wd. ,jdhy; kpd;Rw;W 
KOikailfpwJ. 
kpd;Kidfs; mopjy; : Nldpay; kpd;fykhdJ nray;gl> [pq;f; kpd;Kidapy; epiw njhlu;e;J FiwfpwJ. Mdhy;> 
fhg;gu; kpd;Kidapd; epiw njhlu;e;J mjpfupf;fpwJ. vdNt> [pq;f; kpd;KidahdJ Kw;wpYkhf Zn2+ madpfshf 
khWk; tiuapNyh my;yJ nkhj;j Cu2+ madpfSk; cNyhf fhg;guhf khWk; tiuapNyh kpd;fyd; Ntiy nra;Ak;. 
Nldpay; kpd;fyd; Nghyy;yhky;> tpidg;gL nghUl;fs; my;yJ tpidtpisg; nghUl;fs; kpd;Kidfshf nray;glhj 
rpy Neu;Tfspy; fpuh/igl; my;yJ gpshl;bdk; Nghd;w tpidAwh kpd;Kidfs; gad;gLj;jg;gLfpd;wd. ,it 
kpd;Ndhl;lj;ij ntspr;Rw;Wf;F flj;Jfpd;wd. 
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fhy;thdpf; kpd;fyk; FwpaPL :  
 fhy;thdpf; kpd;fykhdJ kpd;fy FwpaPl;bd; %yk; Fwpg;gplg;gLfpwJ. v.fh : Nldpay; kpd;fykhdJ gpd;tUkhW 

Fwpg;gplg;gLfpwJ. 
Zn(s)     │     Zn2+

(aq)     ║      Cu2+
(aq)     │     Cu(s) 

 Nkw;fhz; FwpaPl;by;> xw;iw nrq;Fj;Jf; NfhlhdJ (│) epiyik vy;iyfisAk;> ,ul;il nrq;Fj;Jf; NfhlhdJ (║) 
cg;Gg; ghyj;ijAk; Fwpg;gpLfpwJ.   

 Neu;kpd;Kid miu kpd;fykhdJ cg;Gg; ghyj;jpw;F ,lJ Gwj;jpYk;> vjpu;kpd;Kid miu kpd;fykhdJ cg;Gg; 
ghyj;jpw;F tyJ Gwj;jpYk; vOjg;gLfpd;wd. 

 Neu;kpd;Kid kw;wk; vjpu;kpd;Kid KiwNa ,lJ Xuj;jpYk;> tyJ Xuj;jpYk; vOjg;gLfpd;wd. kpd;fyj;jpd; emf 
kjpg;ghdJ kpd;fy FwpaPl;bd; tyJ Gwj;jpy; vOjg;gLfpwJ. 

 
kpd;fyj;jpd; emf kjpg;G : 

 Nldpay; kpd;fyj;jpd; ,uz;L miu kpd;fyq;fis xd;whf ,izf;Fk;NghJ jd;dpr;irahd Mf;]p[Ndw;w xLf;f 
tpid epfo;fpwJ. ,jdhy; Neu;kpd; KidapypUe;J vjpu; kpd;Kidf;F vyf;l;uhd;fs; gha;fpd;wd. 

 Neu;kpd; KidapypUe;J vyf;l;uhd;fis ntspj;js;sTk;> vyf;l;uhd;fis vjpu; kpd;Kid Nehf;fp ,Of;fTk; fhuzkhd 
tpirahdJ kpd;dpaf;Ftpir (m) kpd;fy kpd;dOj;jk; vd;wiof;fg;gLfpwJ. kpd;fy kpd;dOj;jj;jpd; SI myF 
Nthy;l;(V). 

 Neu; kw;Wk; vjpu; kpd;KidfSf;fpilNa xU Nthy;l; kpd;dOj;j NtWghL ,Uf;Fk;NghJ mtw;wpw;fpilNa xt;nthU 
$Yk; kpd;Ndhl;lk; efUk;NghJk; xU [Py; Mw;wy; ntspg;gLfpwJ. 

1J  =  1C  x   1V 

 fy kpd;dOj;jkhdJ kpd;Kidfspd; jd;ik> kpd;gFspfspd; nrwpT kw;Wk; kpd;fyk; nray;gLk; ntg;gepiy 
Mfpatw;iwg; nghUj;jJ. v.fh : 250C ntg;gepiyapy;> fPNo nfhLf;fg;gl;Ls;s Nldpay; kpd;fyj;jpd; emf kjpg;G 1.107 
Nthy;l; MFk;. 

Zn(s)     │     Zn2+
(aq, 1M)     ║      Cu2+

(aq, 1M)     │     Cu(s) 
kpd;Kid kpd;dOj;jj;ij mstply; : 

 kpd;fyj;jpd; emf kjpg;G vjpu;kpd;Kid kw;Wk; Neu;kpd;Kidfspy; cs;s kpd;Kid kpd;dOj;jq;fspd; $LjyhFk;.  
Ecell   =  (Eox)anode    +    (Ered)cathode    

 xU jdpj;j kpd;Kidapd; emf kjpg;ig fzf;fpLjy; rhj;jpakw;wJ. Mdhy;> Nthy;l; kPl;liu gad;gLj;jp ,uz;L 
kpd;KidfSf;fpilg;gl;l kpd;dOj;j NtWghl;il ek;khy; mstpl KbAk;. 

 kpd;fyj;jpYs;s VNjDk; xU kpd;Kidapd; emf kjpg;G ekf;F njupe;jhy;> mstplg;gl;l kpd;fy kpd;dOj;j kjpg;igf; 
nfhz;L kw;nwhU kpd;Kidapd; emf kjpg;ig ek;khy; fzf;fpl KbAk;. vdNt> emf kjpg;G njupe;j xU Nehf;fPl;L 
kpd;Kid ekf;F Njit. 
jpl;l i`l;u[d; kpd;Kid(SHE) :  

 jpl;l i`l;u[d; kpd;KidahdJ Nehf;fPl;L kpd;Kidahf gad;gLj;jg;gLfpwJ. ,jd; emf kjpg;G jd;dpr;irahf 
G+[;[pak; Nthy;l; vd epu;zapf;fg;gl;lJ. 

 ,J 1M HCl fiury; kw;Wk; 1 atm i`l;u[d; thATld; njhlu;gpYs;s gpshl;bd kpd;Kidiaf; nfhz;Ls;sJ. 250C 
ntg;gepiyapy; i`l;u[d; thAthdJ fiurypd; topNa Fkpopfshf nrYj;jg;gLfpwJ.                                          

 jpl;l i`l;u[d; kpd;KidahdJ vjpu;kpd;KidahfTk;> Neu;kpd;KidahfTk; nray;gl KbAk;. miu fytpidfs; 
fPNo nfhLf;fg;gl;Ls;sd. 

 jpl;l i`l;u[d; kpd;KidahdJ vjpu;kpd;thahf gad;gLj;jg;gl;lhy; epfOk; xLf;f tpid 
2H+

(aq,1M)    +    2e-      →      H2(g, 1atm)                             E  =  0 volt. 

 jpl;l i`l;u[d; kpd;KidahdJ Neu;kpd;thahf gad;gLj;jg;gl;lhy; epfOk; Mf;]p[Ndw;w tpid  
H2(g, 1atm)        →         2H+

(aq,1M)    +    2e-             E0  =  0 volt. 

 
tpsf;fk; : [pq;f; ry;Ngl; fiurypy; %o;f itf;fg;gl;Ls;s [pq;f; kpd;Kidapd; xLf;f kpd;dOj;jj;ij SHE I 
gad;gLj;jp ehk; fzf;fplyhk;. 
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gb 1 : SHE I gad;gLj;jp gpd;tUk; fhy;thdpf; kpd;fyk; fl;likf;fg;gLfpwJ. 
Zn(s)     │     Zn2+  

(aq, 1M)     ║     H+  
(aq,1M)   │   H2(g, 1atm)     │  Pt (s) 

gb 2 :   NkNy Fwpg;gpl;l fhy;thdpf; kpd;fyj;jpd; emf kjpg;ghdJ Nthy;l; kPl;liu gad;gLj;jp msf;fg;gLfpwJ. ,e;j 
Neu;tpy; Nkw;fhz; fhy;thdpf; kpd;fyj;jpd; mse;jwpag;gl;l emf kjpg;G 0.76V. 
fzf;fPL :                      E0

cell   =  (E0
ox)Zn/Zn

2+
    +    (E0

red)SHE 

E0
cell   =  0.76       kw;Wk;     (E0

red)SHE   =   0V 

                               vdNt>     0.76 V  =   (E0
ox)Zn/Zn

2+
    +    0 

                               (E0
ox)Zn/Zn

2+
    =  0.76 V. 

fytpidfspd; ntg;g ,af;ftpay; :  
 fhy;thdpf; kpd;fyj;jpy; Ntjp Mw;wyhdJ kpd;dhw;wyhf khw;wg;gLfpwJ. kpd;fyj;jpy; cUthf;fg;gl;l kpd;dhw;wyhdJ> 

vyf;l;uhd;fspd; nkhj;j kpd;Rik kw;Wk; kpd; KidfSf;fpilNa vyf;l;uhd;fis ,af;f cjTk; kpd;fyj;jpd; emf 
kjpg;G Mfpatw;wpd; ngUf;Fj;njhiff;F rkkhf ,Uf;Fk;. 

 xl;Lnkhj;j fytpidapy; Mf;]p[Ndw;wp kw;Wk; xLf;fpfSf;fpilNa gupkhw;wk; nra;ag;gl;l vyf;l;uhd;fspd; Nkhy; 
vz;zpf;ifia ‘n’ vdf; nfhz;lhy;> kpd;fyj;jpy; cUthf;fg;gl;l kpd;dhw;wypd; msT 
kpd;dhw;wy;  =  n Nkhy; vyf;l;uhd;fspd; kpd;D}l;lk;  x    Ekpd;fyk;. 

xU Nkhy; vyf;l;uhd;fspd; kpd;D}l;lk; =  xU /ghuNl(1F) 

n Nkhy; vyf;l;uhd;fspd; kpd;D}l;lk;  =  nF 

kpd;dhw;wy;  =  nF Ekpd;fyk;. 

xU vyf;l;uhdpd; kpd;Rik =  1.602   x  10-19C 

xU Nkhy; vyf;l;uhd;fspd; kpd;Rik =  6.023  x  1023   x    1.602   x  10-19C 
                                                               =  96488 C 

                                                        1F   = 96500C. 

 ,e;j Mw;wyhdJ kpd;dhw; Ntiy nra;ag; gad;gLj;jg;gLfpwJ. vdNt> xU fhy;thdpf; kpd;fyj;jpypUe;J ngwf;$ba 
mjpfg;gl;r Ntiy     (Wmax)cell      =     -nFEcell.     ----------  (1) 
mikg;ghdJ #oypd; kPJ Ntiyia nra;tij Fwpg;gpl (-) Fwp GFj;jg;gl;Ls;sJ. 

 ntg;g ,af;ftpaypd; ,uz;lhk; tpjpg;gb> mikg;gpdhy; nra;ag;gl;l NtiyahdJ mikg;gpd; fl;byh Mw;wypy; Vw;gl;l 
khw;wj;jpw;F rkkhf ,Uf;Fk;.   Wmax    =   ∆G.             ----------  (2) 
(1)  kw;Wk; (2)  ypUe;J                ∆G    =     -nFEcell                                                   ----------  (3) 

 jd;dpr;irahd fytpidfSf;F ∆G kjpg;G vjpu;Fwp kjpg;ghf ,Uj;jy; mtrpak;. vjpu;Fwp ∆G    kjpg;ig ngw Ekpd;fyk; 
kjpg;ghdJ Neu;Fwp nfhz;ljhf ,Uj;jy; mtrpak;. 

 kpd;fyj;jpd; midj;J $WfSk; mtw;wpd; jpl;l epiyfspy; cs;sNghJ rkd;ghL (3) MdJ gpd;tUkhW khWfpwJ.               
∆G0    =     -nFE0

cell                                                             ----------  (4)    
 jpl;l fl;byh Mw;wy; khw;wkhdJ rkepiy khwpypAld; gpd;tUk; rkd;ghl;bdhy; njhlu;G gLj;jg;gl;Ls;sJ.                                                               

∆G0    =   -RTlnKeq                                                 ----------  (5) 
rkd;ghL (4) kw;Wk; (5) Mfpatw;iw xg;gpLk; NghJ>   
                                                                              -nFE0

cell      =   -RTlnKeq                                                                                                      

                                    nFE0
cell      =      

        

  
 log Keq. 

neu;d;];l; rkd;ghL :  
neu;d;];l; rkd;ghL vd;gJ kpd;fy kpd;dOj;jk; kw;Wk; kpd;Ntjp tpidapy; <LgLk; $Wfspd; nrwpT Mfpatw;iw 
njhlu;GgLj;Jk; rkd;ghlhFk;. 

xA      +     yB           lC      +     Md 

Nkw;fhz; tpidf;fhd tpidf;Fzfk; (Q) kjpg;G fPNo nfhLf;fg;gl;Ls;sJ. 

            Q   =   
        

        
                                                                            ----------  (1) 

ehk; Kd;dNu fw;wwpe;jgb>     ∆G   =    ∆G0     +    RTlnQ                                                         ----------  (2)  

fpg;]; fl;byh Mw;wiy kpd;fy emf  cld; gpd;tUkhW njhlu;GgLj;j KbAk;. 
∆G    =     -nFEcell         :          ∆G0    =     -nFE0

cell 

,e;j kjpg;gfis rkd;ghL ,uz;by; gpujpapl      -nFEcell    =   -nFE0
cell     +   RTln 

        

        
           ----------  (3)    

rkd;ghL (3) KOtijAk; (-nF) My; tFf;f          Ecell    =   E0
cell    -   

  

  
 ln 

        

        
  

                                                                                   Ecell    =   E0
cell    -   

        

  
 log  

        

        
                ----------  (4) 

rkd;ghL (4) MdJ neu;d;];l; rkd;ghL vd;wiof;fg;gLfpwJ. 
kpd;dhw;gFg;Gf; fyd; kw;Wk; kpd;dhw;gFj;jy; : 

 kpd;dhw;gFj;jy; vd;gJ> kpd;dhw;wiyg; gad;gLj;jp jd;dpr;iraw;w xU tpidia epfo;j;Jk; nray;KiwahFk;. 
ngUk;ghyhd Neuq;fspy;> Nru;kj;ij mjd; jdpkq;fshf rpijg;gjw;F kpd;dhw;wy; gad;gLj;jg;gLfpwJ. 

 kpd;dhw;gFj;jiy epfo;j;jg; gad;gLk; kpd;fydhdJ> kpd;dhw;gFg;Gf; fyd; vd;wiof;fg;gLfpwJ. 
 kpd;dhw;gFg;Gf; fyd; kw;Wk; fhy;thdpf; kpd;fyd;fspy; epfOk; kpd;Ntjpr; nray;Kiwfs; xd;Wf;nfhd;W 

vjpnujpuhditfshFk;. 
kpd;dhw;gFg;Gf; fydpd; nray;ghL : 

 kpd;dhw;gFg;Gf; fydpd; ,uz;L ,Uk;G kpd;Kidfs; cUfpa Nrhbak; FNshiubDs; %o;fitf;fg;gl;Ls;sd. 
 NkYk; mit DC kpd;%yj;Jld; rhtpapd; cjypahy; ,izf;fg;gl;Ls;sd. 
 kpd;%yj;jpd; vjpu; KidAld; ,izf;fg;gl;Ls;s kpd;KidahdJ vjpu;kpd;Kid vd;wiof;fg;gLfpwJ. 
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 kpd;%yj;jpd; Neu; KidAld; ,izf;fg;gl;Ls;s kpd;KidahdJ Neu;kpd;Kid vd;wiof;fg;gLfpwJ. 
 rhtp nfhz;L %ba cld; ntspg;Gw DC kpd;%ykhdJ> vjpu;kpd;Kid topNa vyf;l;uhd;fis gha;r;RfpwJ. mNj 

Neuj;jpy;> Neu;kpd;Kid topNa vyf;l;uhd;fis ,of;fpwJ. 
 fytpidfs; : 
 Na+ madpfs; vjpu;kpd;Kidia Nehf;fp ftug;gLfpd;wd. mq;F mit vyf;l;uhd;fSld; ,ize;J> jput Nrhbakhf 

xLf;fkilfpd;wd. 
Na+

(l)   +  e-    →      Na(l)                                    E
0  =  -2.71V 

 ,Njg;Nghy> Cl- madpfs; Neu;kpd;Kidia Nehf;fp ftug;gLfpd;wd. mq;F mit vyf;l;uhd;fis ,oe;J 
Mf;]p[Ndw;wkile;J FNshupd; thAthf khWfpd;wd. 

2Cl-
(l)     →      Cl2(g)     +   2e-                              E0  =  -1.36V 

Xl;Lnkhj;j tpid>  
Na

+
(l)   +     2Cl

-
(l)     →      Na(l)     +       Cl2(g)                E

0
  =  -4.07V 

 Nkw;fhz; tpid jd;dpr;iraw;wJ vd;gij vjpu;Fwp E0  kjpg;G fhl;LfpwJ. vdNt> cUfpa Nrhbak; NaCld; 
kpd;dhw;gFj;jiy epfo;j;j 4.07VI tpl mjpfkhd kpd;dOj;jj;ij ehk; nrYj;j Ntz;Lk;. 
kpd;dhw;gFj;jy; gw;wpa /ghuNl tpjpfs; : 
Kjy; tpjp : kpd;dhw;gFj;jypd; NghJ kpd;Kidfspy; tpLtpf;fg;gLk; nghUspd; epiwahdJ(m) kpd;fyj;jpd; topNa 
ghAk; kpd;Ndhl;lj;jpd; mstpw;F(Q) Neu;tpfpjj;jpypUf;Fk;. 
                          m  α  Q 
kpd;Ndhl;lj;jpd; msthdJ> kpd;Ndw;wj;Jld; gpd;tUk; rkd;ghl;bd; %yk; njhlu;G gLj;jg;gLfpwJ. 

                           I  =  
 

 
                   Q  =  It 

                                                           ⸫  m  =  It   (or)    m  =  Z It 

,q;F Z vd;gJ kpd;Kidapy; tpLtpf;fg;gl;l nghUspd; kpd;Ntjp rkhdk; MFk;. 
kpd;Ntjp rkhd epiw : xU $Yk; kpd;D}l;lj;jpdhy; tPo;gbthf;fg;gl;l nghUspd; epiw 
                 Mn+ d; kpd;Ntjpr; rkhd epiw(Z) =      M d; Nkhyhu; epiw 
                                                    n(96500) 
,uz;lhk; tpjp :  

 xNu msT kpd;Ndhl;lj;ij ntt;NtW kpd;gFspf; fiurypd; topNa nrYj;Jk;NghJ kpd;Kidfspy; tpLtpf;fg;gLk; 
nghUspd; msthdJ mtw;wpd; kpd;Ntjpr; rkhdq;fSf;F Neu;tpfpjj;jpypUf;Fk;. 

 xNu DC kpd;%yj;Jld; njhlu; ,izg;gpy; ,izf;fg;gl;Ls;s %d;W kpd;dhw;gFg;G fyd;fis fUJNthk;. Xt;nthU 
kpd;fyKk; ntt;NtW kpd;gFspfis KiwNa NiSO4, CuSO4 kw;Wk; CoSO4 fiury;fisf; nfhz;L epug;gg;gl;Ls;sd. 

 
 $Yk; kpd;Ndhl;lj;ij kpd;dhw;gFg;Gf; fyd;fs; topNa nrYj;Jk;NghJ me;j kpd;Kidfspy; tpLtpf;fg;gl;l 

cNyhfq;fs; epf;fy;> fhg;gu; kw;Wk; Nfhghy;l; Mfpatw;wpd; epiwfs; KiwNa mNi, mCu kw;Wk; mCo. 
 /ghuNlapd; ,uz;lhk; tpjpg;gb 

mNi     α       ZNi  ,       mCu     α       ZCu    kw;Wk;     mCo      α     ZCo 
(my;yJ) 

   

   
  =   

   

   
  =   

   

   
 

kpd;Nrkpg;Gf; fyd;fs; : 
 etPd kpd;dD cyfpy; kpd;Nrkpg;Gf; fyd;fs; ,d;wpaikahjitfshFk;. 
 v.fh : ifg;Ngrpfspy; gad;gLk; Li - madp Nrkpg;Gf; fyd;fs;> kpd;fy tpsf;Ffspy; gad;gLk; girkpd;fyd;fs; 

Nghd;wit.  
 ,e;j kpd;Nrkpg;Gf; fyd;fs; epiyahd kpd;dOj;jk; nfhz;l Neu;kpd;Ndhl;l %yq;fshf gad;gLj;jg;gLfpd;wd. 
 tiffs; : 1. Kjd;ik kpd;fyd;fs; - kpd;Ndw;wk; nra;a ,ayhjit. 
2. Jiz kpd;fyd;fs; - kpd;Ndw;wk; nra;a ,aYgit. 

nyf;yhQ;Nr kpd;fyk; : 
        Neu;kpd;Kid    :  [pq;f; fyd; 
         vjpu; kpd;Kid  : MnO2 cld; njhlu;gpYs;s fpuh/igl; jz;L 
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66 
 

         kpd;gFsp      : ePupYs;s mk;Nkhdpak; FNshiuL kw;Wk; [pq;f; FNshiuL 
        kpd;fyj;jpd; Emf kjpg;G Vwj;jho 1.5V                                                                 

 
fytpidfs; : 
Neu;kpd;Kidapy; Mf;]p[Ndw;wk;           Zn(s)       →     Zn2+     +     2e-                                                                      ------- (1) 

vjpu;kpd;Kidapy; xLf;fk;         2NH4
+

 (aq)    +   2e-     →  2NH3 (aq)    +    H2 (g)                                                       ------- (2) 

i`l;u[d; thAthdJ MnO2 tpdhy; ePuhf Mf;]p[Ndw;wk; nra;ag;gLfpwJ. 
                         H2 (g)    +   2MnO2 (s)   →    Mn2O3 (s)   +    H2O (l)                                               ------- (3) 

rkd;ghLfs; (1) + (2) + (3) I $l;l xl;Lnkhj;j Mf;]p[Ndw;w xLf;f tpid 
                  Zn(s)    +    2NH4

+
 (aq)    +     2MnO2 (s)   →    Zn2+     +     Mn2O3 (s)   +    H2O (l)    +     2NH3 (aq)        ------- (4)   

vjpu;kpd;Kidapy; cUthf;fg;gl;l mk;NkhdpahthdJ Zn2+ madpfSld; ,ize;J [Zn(NH3)4]
2+

(aq) vDk; mizT 
madpia cUthf;FfpwJ. tpid epfo epfo NH4

+
 madpr; nrwpTf; Fiwe;Jf; nfhz;Nl nry;fpwJ. NkYk; ePupa NH3  

mjpfupj;Jf; nfhz;Nl ,Ug;gjhy; kpd;fydpd; emf FiwfpwJ.   
ghjur gl;ld; kpd;Nrkpg;gf; fyk; :    
       Neu;kpd;Kid    :  ghjurjJld; ,urf;fyitahf;fg;gl;l [pq;f; 
       vjpu; kpd;Kid  : fpuh/igl;Lld; fyf;fg;gl;l HgO 

        kpd;gFsp      : KOH   kw;Wk; ZnO fye;j gir 
Neu;kpd;Kidapy; Mf;]p[Ndw;wk; epfo;fpwJ :  Zn(S)     +   2OH-

(aq)    →     ZnO(s)   +     H2O(l)     +   2e- 

vjpu;kpd;Kidapy; xLf;fk;; epfo;fpwJ :  HgO(S)     +   H2O(l)     +   2e-     →      Hg(l)     +   2OH-
(aq)     

kpd;fyj;jpd; Emf kjpg;G Vwj;jho 1.35V 

 
gad;fs; : mjpf jpwd; kw;Wk; ePz;l MAs; nfhz;lJ. Ng];Nkf;fu;> kpd;dZ fbfhuq;fs;> Nfkuhf;fs; Nghd;wtw;wpy; 
gad;gLfpd;wd. 
Jiz kpd;fyd;fs; :  

 fhy;thdpf; kpd;fyd;fspy; epfOk; kpd;Ntjp tpidfis me;j kpd;fyd; cUthf;fpa Emf kjpg;ig tpl rw;Nw mjpfkhd 
kpd;dOj;jj;ij nrYj;Jtjd; %yk; vjpu; jpirapy; epfor; nra;ayhk;. 

 ,f;nfhs;ifahdJ Jizkpd;fyd;fspy; Muk;g tpidg;nghUl;fis kPz;Lk; cUthf;Ftjw;fhf gad;gLj;jg;gLfpwJ. 
v.fh : nyl; Nrkpg;Gf; fyd;. 
nyl; Nrkpg;Gf; fyd; : 
      Neu;kpd;Kid    :  kpUJthd nyl; 
      vjpu; kpd;Kid  : PbO2 G+rg;gl;l nyl; jfL 

       kpd;gFsp      : 38% epiw rjtPjKila 1.2g / Ml mlu;j;jp nfhz;l H2SO4. 

Neu;kpd;Kidapy; Mf;]p[Ndw;wk; epfo;fpwJ :  Pb(S)     →     Pb2+
(aq)    +   2e-                            -----------  (1) 

Pb2+  madpfs; SO4
2- 

 cld; ,ize;J PbSO4 tPo;gbit cUthf;Ffpd;wd. 
                   Pb2+

(aq)    
  +     SO4

2-
(aq)    

 
  →        PbSO4 (s)                                                                                              -----------  (2) 

vjpu;kpd;Kidapy; xLf;fk;; epfo;fpwJ :   
                   PbO2 (S)     +  4H+

(aq)     +   2e-     →      Pb2+
(aq)    

  +   2H2O(l)                                                       -----------  (3)  

,e;j Pb2+  madpfs; H2SO4 ,y; cs;s SO4
2-   cld; ,ize;J PbSO4   tPo;gbit cUthf;Ffpd;wd.   

                     Pb2+
(aq)    

  +     SO4
2-

(aq)    
 
  →        PbSO4                                                                                                 -----------  (4) 

xl;Lnkhj;j tpidfs; :   rkd;ghLfs;  (1) + (2) + (3)  +  (4) 
               Pb(S)    +  PbO2 (S)     +  4H+

(aq)     +    SO4
2-

(aq)    
 
  →       PbSO4(S)            +   2H2O(l)                                                        

kpd;fyj;jpd; Emf kjpg;G Vwj;jho 2V. tof;fkhf MW kpd;fyd;fis njhlu; tupirapy; ,izj;J 12 Nthy;l; 
cUthf;fg;gLfpwJ. 
kpd;fyj;ij kpd;Ndw;wk; nra;jy; :  

 2V f;Fk; mjpfkhd kpd;dOj;jj;ij kpd;KidfSf;fpilNa toq;fg;gLfpwJ. kpd;dpwf;f nray;ghl;bd;NghJ epfo;e;j 
fytpidfs; jw;nghOJ vjpu;jpirapy; epfo;fpwJ. 

 kpd;Ndw;wk; nra;Ak; nray;Kiwapy; Neu;kpd;Kid kw;Wk; vjpu;kpd;Kidapd; gq;F jiyfPohf khWfpwJ. 
vjpu;kpd;Kidapy; Mf;]p[Ndw;wk;; epfo;fpwJ :   
            PbSO4(S)      +   2H2O(l)    →       PbO2 (S)     +  4H+

(aq)     +    SO4
2-

(aq)    
 +   2e-     

                                               
Neu;kpd;Kidapy; xLf;fk; epfo;fpwJ :   
            2PbSO4 (s)       +   2e-     

   →       Pb(S)    +     SO4
2-

(aq)    
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xl;;Lnkhj;j tpidfs; :  
          2PbSO4(S)      +   2H2O(l)    →         Pb(S)    +  PbO2 (S)     +  4H+

(aq)     +   2SO4
2-

(aq)   

 mjhtJ xl;Lnkhj;j fytpidahdJ> kpd;dpwf;fj;jpd;NghJ epfo;e;j Mf;]p[Ndw;w xLf;f tpif;F vjpu; jpirapy; 
epfOk; tpidahFk;. 
ypj;jpak; - madp kpd;Nrkpg;Gf; fyd; :  
       Neu;kpd;Kid    :  JisfSila fpuh/igl; 
        vjpu; kpd;Kid  : CoO2 Nghd;w ,ilepiy cNyhf Mf;i]L.  
         kpd;gFsp      : fupk fiug;ghdpy; fiue;j ypj;jpak; cg;G. 
Neu;kpd;Kidapy; Mf;]p[Ndw;wk; epfo;fpwJ :  Li(S)     →     Li2+

(aq)   +   e- 

vjpu;kpd;Kidapy; xLf;fk;; epfo;fpwJ :  CoO2(S)     +   Li+
     +   e-     →      LiCoO2(s)    

xl;;Lnkhj;j tpidfs; :   Li(S)      +   CoO2(S)     →    LiCoO2(s)    

 

 ,e;j ,uz;L kpd;KidfSk; jq;fspd; mikg;Gf;Fs;NsAk; ntspNaAk; nrd;W tu Li+ madpfis mDkjpf;fpd;wd. 
 kpd;dpwf;fj;jpd;NghJ Neu;kpd;Kidapy; cUthf;fg;gl;l Li+ madpfs; fupk kpd;gFsp topahf vjpu;kpd;Kidia Nehf;fp 

efUfpd;wd. 
 kpd;fyj;jhy; cUthf;fg;gl;l emf I tpl mjpfkhd kpd;dOj;jj;ij kpd;KidfSf;fpilNa nrYj;Jk; NghJ 

fytpidahdJ vjpu; jpirapy; epfo;fpwJ. 
 NkYk;> ,g;NghJ Li+  madpfs; vjpu;kpd;Kidapy; ,Ue;J Neu;kpd;Kid Nehf;fp efUfpd;wd. mq;F mit 

Ez;JisfSila kpd;Kidapd; kPJ nrd;W gbfpd;wd. ,e;epfo;r;rpf;F CLfyj;jy; (intercalation) vd;W ngau;. 
 gad;fs; : ,it ifg;Ngrp> kbf;fzpdp> fzpdpfs; > Nfkuhf;fs; Nghd;wtw;wpy; gad;gLj;jg;gLfpd;wd.  

vupnghUs; kpd;fyk; :  
 vupnghUl;fis vupg;gjhy; cUthFk; kpd;dhw;wyhf khw;wf;$ba fhy;thdpf; kpd;fykhdJ vupnghUs; kpd;fyk; 

vd;wiof;fg;gLfpwJ. ,J njhlu;e;J Ntiy nra;tjw;F tpidg;nghUs; njhlu;e;J toq;fg;gl Ntz;Lk;. 
   vupnghUs;  │ kpd;Kid │ kpd;gFsp │ kpd;Kid │ Mf;]p[Ndw;wp 

 i`l;u[d; - Mf;]p[d; vupnghUs; kpd;fyj;jpy; i`l;u[d; vupnghUshfTk;> Mf;]p[d; Mf;]p[Ndw;wpahfTk;> 2000C 

ntg;gepiy kw;Wk; 20 - 40 atm mOj;jj;jpy; guhkupf;fg;gLk; ePu;j;j fiury; kpd;gFspahfTk; nray;gLfpd;wd.  
 Ni kw;Wk; NiO Mfpatw;iwf; nfhz;Ls;s Ez;JisfisAila  fpuh/igl; kpd;KidahdJ tpidAwh kpd;Kidahf 

nray;gLfpwJ. 

 
 i`l;u[d; kw;Wk; Mf;]p[d; thAf;fs; KiwNa Neu;kpd;Kid kw;Wk; vjpu;kpd;Kidfspy; Fkpopfshf 

nrYj;jg;gLfpd;wd. 
Neu;kpd;Kidapy; Mf;]p[Ndw;wk; epfo;fpwJ :  2H2(g)      +     4OH-

 (aq)       →     4H2O(l)   +   4e- 

vjpu;kpd;Kidapy; xLf;fk;; epfo;fpwJ :  O2(g)     +   2H2O(l)   +   4e-         →      4OH-
 (aq)   

xl;;Lnkhj;j tpidfs; :       2H2(g)      +      O2(g)     →      2H2O(l)    
mupkhdk; : ,Uk;G JUgpbj;jy;> fhg;gu; kw;Wk; gpj;jis ghj;jpuq;fs; kPJ gr;ir epw glyk; cUthjy; Nghd;w 
epfo;r;rpfspy; <ug;gjj;jpd; Kd;dpiyapy;> Mf;]p[dhy; cNyhfq;fs; Mf;]p[Ndw;wk; nra;ag;gLfpd;wd. ,e;j 
Mf;]p[Ndw;w xLf;f nray;Kiwfshy; cNyhfq;fs; rPu;FiyAk; epfo;thdJ mupkhdk; vd;wiof;fg;gLfpwJ. 
mupj;jypd; kpd;Ntjp topKiw :  

 Jug;gpbj;jYf;F Mf;]p[Dk;> ePUk; mtrpak;. ,J xU kpd;Ntjp Mf;]p[Ndw;w xLf;f nray;Kiw vd;gjhy;> ,Uk;gpd; 
ntt;NtW ghfq;fspy; Neu;kpd;Kid kw;Wk; vjpu;kpd;Kid Njitg;gLfpwJ. 

 ,Uk;gpd; Gwg;gug;G kw;Wk; ePu;j;Jsp xU Ez;zpa fhy;thdpf; kpd;fyj;ij cUthf;Ffpd;wd. ePupdhy; #og;gl;l 
gFjpahdJ Fiwe;jsT Mf;]p[Df;F ntspf;fhl;lg;gLtjhy; Neu;kpd;Kidahf nray;gLfpwJ. 

 
 kPjKs;s gFjpfs; mjpf Mf;]p[idf; nfhz;Ls;sjhy; vjpu;kpd;Kidahf  nray;gLfpwJ. Mjyhy;> Mf;]p[dpd; 

Neu;kpd;Kidapy; mupj;jy; epfo;fpwJ. 
 Neu;kpd;Kid (Mf;]p[Ndw;wk;) : ,Uk;G fiufpwJ. 

2Fe(s)    →     2Fe2+
(aq)     +  4e-                                 E0   =   0.44V 

,e;j vyf;l;uhd;fs; Neu;kpd;KidapypUe;J vjpu;kpd;Kidia Nehf;fp cNyhfj;jpd; topNa efUfpd;wd. ,q;F ePupy; 
fiue;Js;s Mf;]p[d; ePuhf xLf;fg;gLfpwJ. 

 vjpu;kpd;Kid (xLf;fk;) : 
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tspkz;ly CO2 ePUld; tpidg;gl;L fhu;ghdpf; mkpyj;ij jUfpwJ. ,e;j mkpykhdJ xLf;fj;jpw;F Njitahd 
H+madpfis toq;FfpwJ. 

O2 (g)    +  4H+
(aq)     +    4e-         →      2H2O(l)                                   E

0   =   1.23V 
ePu;j;Jspapd; topNa madpfs; efu;tjhy; kpd;Rw;W KOikailfpwJ. 

 Xl;Lnkhj;j Mf;]p[Ndw;w xLf;f tpidfs; : 
2Fe(s)   +   O2 (g)    +  4H+

(aq)     →     2Fe2+
(aq)     +    2H2O(l)               E

0   =   1.67V 

tpid jd;dpr;irahf epfo;fpwJ vd;gij Neu;f;Fwp emf kjpg;G fhl;LfpwJ.                  
 tspkz;ly Mf;]p[Ndw;wk; : 

4Fe2+
 madpfs; NkYk; Mf;]p[Ndw;wkile;J Fe3+ madpfshf khWfpd;wd. ,it NkYk; Mf;]p[Dld; tpidg;gl;L 

JU cUthfpwJ. 
4Fe2+

(aq)     +    O2 (g)    +  4H+
(aq)     →    4Fe3+

(aq)     +    2H2O(l) 

2Fe3+
(aq)     +    4H2O(l)     →    Fe2O3.H2O(s)    +    6H+ 

cNyhfq;fis mupj;jypypUe;J ghJfhj;jy; : 
1. cNyhfg; gug;Gfspd; kPJ tu;zk; G+Rjy;. 
2. Jj;jehf Kyhk; G+Rjy; : [pq;f; Nghd;w kw;w cNyhfq;fisf; nfhz;L Kyhk; G+Rjy;. [pq;f; cNyhfkhdJ ,Uk;ig 

tpl typik kpFe;j Mf;]p[Ndw;wp MFk;. mjhtJ> ,Uk;gpw;F gjpyhf [pq;f; Mf;]p[Ndw;wkilfpwJ. 
3. vjpu;Kidg; ghJfhg;G : kpd;Kyhk; G+Rjiyg; Nghy; my;yhky;> ,e;j njhopy;El;g cj;jpapy; ghJfhf;fg;gl Ntz;ba 

cNyhfk; KOtJk; ghJfhg;G cNyhfj;ij G+rNtz;ba mtrpakpy;iy.  
   khwhf nkf;dPrpak; my;yJ [pq;f; Nghd;w ,Uk;ig tpl vspjpy; mupkhdkilAk; cNyhfq;fis jd;dpog;G 
Neu;kpd;Kidahf gad;gLj;j KbAk;. ,Uk;G vjpu;kpd;Kidahf nrayhw;WfpwJ. vdNt ,Uk;G ghJfhf;fg;gLfpwJ. 
Mdhy; nkf;dPrpak; my;yJ [pq;f; mupj;jYf;F cs;shfpd;wd. 
kpd;Ntjp tupir : jpl;l i`l;u[d; kpd;Kidia gad;gLj;jp jpl;l kpd;Kid kpd;dOj;jq;fs; mstplg;gLfpd;wd. 

 298K ntg;gepiyapy; gy;NtW cNyhf – cNyhf madp kpd;Kidfspd; jpl;l xLf;f kpd;dOj;jq;fspd; ,wq;F 
tupirapy; mikf;fg;gl;Ls;s tupir kpd;Ntjp tupir vd;wiof;fg;gLfpwJ. 

 
 jpl;l xLf;f kpd;dOj;jk;(E0) vd;gJ xU Fwpg;gpl;l $wpd; Mf;]p[Ndw;wkilAk; jpwdpd; mstPlhFk;. 
 xU $wpd; E0  kjpg;G mjpfk; vdpy; mf;$whdJ vyf;l;uhid Vw;Wf;nfhz;L xLf;fkilAk; jpwDk; mjpfkhf ,Uf;Fk;.  
 vdNt> E0  kjpg;G mjpfk; vdpy; mjd; mupkhdk; milAk; jpwd; Fiwthf ,Uf;Fk;. 

myF 10. Gwg;gug;G Ntjpapay; 
mwpKfk; : 

 Gwg;gug;G Ntjpapay; vd;gJ ,uz;L ntt;NtW epiyikfspd; ,ilg;gug;gpy; epfOk; nray;Kiwfisg; gw;wp tptupf;Fk; 
Ntjpapaypd; xU gpupthFk;. v.fh : jpz;kk; kw;Wk; ePu;kk;> jpz;kk; kw;Wk; thA> ePu;kk; kw;Wk; ePu;kk;. 

 tpz;ntspapy; cs;s i`l;u[d; KOtJk; J}rp kw;Wk; ghiwj; Jfs;fspd; Gwg;gug;gpy; ftug;gl;L cUthditNa 
MFk;.  

 nfhRf;fs; kw;Wk; rpwpa G+r;rpfs; ePupd; kPJ eil gapy KbAk;. Mdhy; ePUf;fUfpy; Nrhg;Gfis Nru;f;Fk;NghJ ,e;j 
G+r;rpfs; ePupy; %o;fptpLfpd;wd. 

 ePu; kw;Wk; ghjurj;Jspfspd; Nfhs tbtk; ek;ik Mr;ru;a%l;Lfpd;wd. ePu; xl;lhj tz;zj;Jg;Gr;rpapd; ,wf;iffSk;> 
jhtu ,iyfSk; ek;ik tpag;gpy; Mo;j;jf; $bait. 

 thdj;jpy; ePy epwk; kw;Wk; #upa m];jkdj;jpy; rptg;G epwk; MfpadTk; ek;ik ntFthf ftuf;$bait. ,it 
midj;jpYk; nghUspd; Gwg;gug;G Kf;fpa gq;F tfpf;fpwJ. 

 gy;NtW fpuPk;fs;> fspk;Gfs; kw;Wk; moF rhjdg; nghUl;fs; Mfpait ghy;kq;fshf cs;sd. czTg; nghUs; 
jahupf;Fk; epWtdq;fs;> MNuhf;fpakhd Ritkpf;f kw;Wk; ePz;l ehs; nfl;Lg;Nghfhj czTg;nghUl;fs; jahupg;G 
Nghd;w midj;Jk; $o;kq;fs; kw;Wk; Gwg;gug;G Ntjpapay; nfhs;iffis mbg;gilahff; nfhz;lit. 
gug;Gf;ftu;jy; kw;Wk; cwpQ;Rjy; : 
gug;Gf; ftu;jy; : jpz;k gug;gpy; cs;s gpizf;fg;glhj ,izjpwd; my;yJ vr;r tpirfspd; fhuzkhf jpz;k 
Gwg;gug;ghdJ mjd; mUfhikapy; cs;s nghUl;fis ftu;e;jpOf;Fk; jpwd; MFk;. ,J xU Gwg;gug;G epfo;T MFk;. 
,J kpf tpiuthd nray;Kiw MFk;. 
cwpQRjy; : cwpQ;Rjy; vd;gJ xU jpus; epfo;thFk;. mjhtJ gug;Gf;ftu; nghUs; %yf;$Wfs; gug;Gg; nghUspd; 
jpus; KOtJk; tputpAs;sJ. ,J nkJthf epfOk; nray;Kiw MFk;. 

 ve;j nghUspd; kPJ gug;Gf; ftu;jy; epfo;fpwNjh mJ gug;Gg;nghUs; MFk;. 
 gug;Gf;ftug;gl;l nghUshdJ gug;Gf;ftu; nghUs; vdTk; miof;fg;gLfpd;wd. 
 ,uz;L epiyikfis gpupf;Fk; ,ilgug;ghdJ ,ilKfg;G vd mwpag;gLfpwJ. %yf;$Wfs; gug;Gf; ftug;gLtjhy;> 

,ilKfg;gpy; %yf;FWfspd; nrwpT mjpfupj;Jf; fhzg;gLfpwJ. 
 ,ilKfg;gpy; %yf;$Wfspd; nrwpT mjpfkhf fhzg;gbd; mJ Neu;kiw gug;Gf; ftu;jy; vdTk;> %yf;$Wfspd; 

nrwpT Fiwthf fhzg;gbd; mJ vjpu;;kiw gug;Gf; ftu;jy; vdTk; miof;fg;gLfpwJ. 
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 gug;Gf;ftug;gl;l nghUshdJ Gwg;gug;gpypUe;J ePf;fkilar; nra;Ak; nray;KiwahdJ ‘gug;G ePf;fk;’ 
vd;wiof;fg;gLfpwJ. 

 gug;Gf;ftu; nghUl;fSf;F vLj;Jf;fhl;Lfs; : He, Ne, O2, N2, SO2 kw;Wk; NH3 Nghd;w thAf;fSk;> NaCl my;yJ KCl 
Mfpatw;wpd; fiury;fs;. 

 gug;G nghUl;fSf;F vLj;Jf;fhl;Lfs; : rpypf;fh n[y;Yk;> Ni, Cu, Pt, Ag  kw;Wk; Pd Nghd;w cNyhfq;fSk; kw;Wk; rpy 
$o;kq;fSk;. 
gug;Gf; ftu;jypd; rpwg;gpay;Gfs; : 

 gug;Gf;ftu;jy; midj;Jtif ,ilgug;GfspYk; epfo KbAk;. 
 gug;Gf; ftu;jy; xU jd;dpr;irahd nray;KiwahFk;. NkYk; ,J vg;nghOJk; fl;byh Mw;wy; FiwAk; tifapy; 

epfo;fpwJ. 
 %yf;$Wfs; gug;Gf;ftug;gl;Ls;s NghJ> %yf;$Wfspd; xOq;fw;wj; jd;ik  vg;nghOJk; FiwfpwJ. vdNt> gug;Gf; 

ftu;jy; xU ntg;gk; ckpo; nray;KiwahFk;.  
gug;Gf; ftu;jypd; tiffs; : 
Ntjpg;Gwg;gug;Gf; ftu;jy; : Ntjpg;Gwg;gug;Gf; ftu;jypy;> thA %yf;$Wfs; Gwg;gug;Gld; Ntjpg;gpizg;Gfis 
cUthf;Ftjd; %yk; ,Uj;jp itf;fg;gl;Ls;sd. tYthd gpizg;G cUthtjhy;> gug;Gf; ftu;jypd; NghJ 
400KJ/Nkhy; Mw;wy; ntg;gkhf ckpog;gLfpwJ. 
v.fh : lq;];ld; Gwg;gug;gpd; kPJ O2 thA gug;Gf; ftug;gLjy;> epf;fy; Gwg;gug;gpd; kPJ H2 thA gug;Gf; ftug;gLjy;> 
epf;fy; Gwg;gug;gpd; kPJ vj;jpy; My;f`uy; Mtp gug;Gf; ftug;gLjy;. 
,aw;Gwg;gug;Gf; ftu;jy; : ,aw;Gwg;gug;Gf; ftu;jypy;> gug;G nghUl;fSf;Fk; gug;Gf;ftu; nghUl;fSf;Fk; ,ilNa 
thz;lu;thy;]; tpir> ,UKid - ,UKid ,ilaPLfs; rpijT tpirfs; Nghd;w ,aw;tpirfs; nray;gLfpd;wd. 
,e;j tpirfs; typik Fiwe;jitfshf cs;sjhy; gug;Gf;ftu;jy; ntg;gk; Fiwthf cs;sJ. NkYk; ,J> Fiwe;j 
ntg;gepiyfspy; epfo;fpwJ. v.fh : ikf;fhtpd; kPJ N2 thA gug;G ftug;gLjy;> fupapd; kPJ thAf;fs; gug;Gf; 
ftug;gLjy;. 
Ntjp kw;Wk; ,aw;Gwg;gug;G ftu;jYf;fpilNaahd NtWghLfs; : 
t.vz; Ntjpg;Gwg;gug;Gf; ftu;jy; ,aw;g;Gwg;gug;Gf; ftu;jy; 
1 ,J nkJthf epfo;fpwJ. ,J fzg;nghOjpy; epfo;fpwJ. 
2 ,J mjpf Nju;e;j nray;Kiw MFk;. ,J mjpf Nju;e;j nray;Kiw my;y. 
3 mOj;jk; mjpfupf;Fk; NghJ Ntjpgug;Gf; ftu;jy; Ntfkhf 

epfo;fpwJ. Mdhy; gug;Gf;ftu;jypd; msit 
khw;Wtjpy;iy. 

,aw;gug;Gf; ftu;r;rpapy; mOj;jk; mjpfupf;Fk; 
NghJ gug;Gf;ftu;jypd; msTk; mjpfu;f;fpwJ. 

4 ntg;gepiy mjpfupf;Fk;NghJ Ntjpgug;Gf; ftu;jy; Kjypy; 
mjpfupj;J gpd;du; FiwfpwJ. 

ntg;gepiy mjpfupf;Fk;NghJ ,aw;gug;Gf; ftu;r;rp 
FiwfpwJ. 

5 Ntjpgug;Gf; ftu;jypy; gug;G nghUl;fSf;Fk; gug;Gf;ftu; 
nghUl;fSf;Fk; ,ilNa vyf;l;uhd; ,lkhw;wk; epfo;fpwJ. 

vyf;l;uhd;fs;; ,lkhw;wk; epfo;tjpy;iy. 

6 gug;Gf; ftu;jy; ntg;gk; mjhtJ 40 Kjy; 400 KJ/Nkhy; 
tiu. 

gug;Gf; ftu;jy; ntg;gk; FiwT. 40 KJ/Nkhy; 
vd;w mstpNyNa cs;sJ. 

7 gug;gpd; kPJ gug;Gf; ftu; nghUspd; xw;iw mLf;F 
cUthfpwJ. 

gug;gpd; kPJ gug;Gf; ftu; nghUspd; gy mLf;F 
cUthfpwJ. 

8 fpsu;T ikaq;fs; vd;wiof;fg;gLk; rpy Fwpg;gpl;l 
miktplq;fspy; kl;Lk; gug;Gf; ftu;jy; epfo;fpwJ. 

,J vy;yh ,lq;fspYk; epfo;fpwJ. 

9 Ntjp gug;Gf; ftu;jypy; Fwpg;gplj;jFe;j fpsu;T nfhs; 
Mw;wy; nfhz;l fpsu;T mizT cUthjy; epfo;fpwJ. 

fpsu;T nfhs; Mw;wy; Kf;fpakw;wJ. 

gug;Gf; ftu;jiy ghjpf;Fk;;;;;;;;;;;;;;;;;;;; fhuzpfs; : 
1. gug;G nghUspd; jd;ik : Gwg;gug;G gug;gsT mjpfk; vdpy;> gug;G ftug;gl;l nghUspd; msTk; mjpfkhf ,Uf;Fk;. 
2. gug;Gf; ftu; nghUspd; jd;ik : Fiwe;j epiykhW ntg;gepiyiaf; nfhz;Ls;s epue;ju thAf;fs; nkJthf gug;Gf; 

ftug;gLfpd;wd. Mdhy;> cau; epiykhW ntg;gepiyiaf; nfhz;Ls;s thAf;fs; vspjhf gug;Gf; ftug;gLfpd;wd. 
3. ntg;gepiyapd; tpisT : ntg;gepiy mjpfupf;Fk;NghJ Ntjpgug;Gf; ftu;jy; Kjypy; mjpfupj;J gpd;du; FiwfpwJ. 

Mdhy;> ,aw;gug;Gf; ftu;jy; ntg;gepiy mjpfupf;Fk; NghJ FiwfpwJ. 
4. mOj;jj;jpd; tpisT : mOj;jk; mjpfupf;Fk; NghJ Ntjpgug;Gf; ftu;jy; Ntfkhf epfo;fpwJ. Mdhy; gug;Gf;ftu;jypd; 

msit khw;Wtjpy;iy. ,aw;gug;Gf; ftu;r;rpapy; mOj;jk; mjpfupf;Fk; NghJ gug;Gf;ftu;jypd; msTk; mjpfupf;fpwJ. 
gug;Gf; ftu;jy; rkntg;gf; NfhLfs; kw;Wk; rk mOj;jf; NfhLfs; : 

 khwhj ntg;gepiyapy; gug;Gf; ftu;jypy; Vw;gLk; khw;wj;ij rkntg;gf; NfhLfs; Fwpg;gpLfpd;wd. 
 khwhj mOj;jj;jpy; gug;Gf; ftu;jypd; msTfis ntg;gepiyf;F vjpuhf glk; tiuAk;NghJ fpilf;Fk; NfhLfs; rk 

mOj;j NfhLfs; vd;wiof;fg;gLfpd;wd. 

 ,aw;gug;Gf; ftu;jypy; ntg;gepiy mjpfupf;Fk;NghJ 
 

 
 kjpg;G FiwfpwJ. Mdhy;> Ntjpgug;Gf; ftu;jypy; ntg;gepiy 

mjpfupf;Fk;NghJ 
 

 
 kjpg;G Kjypy; mjpfupj;J gpd;du; FiwfpwJ. 

 gug;Gf; ftu;jYf;fhf gug;G fpsu;TWjy; mtrpak; vd;gij ,e;j mjpfupg;G tpsf;FfpwJ. Vnddpy;> fpsu;T mizT 
cUthtjw;F Fwpg;gpl;l msT Mw;wy; Njitg;gLfpwJ. 

 cau; ntg;gepiyapy;> gug;Gf; ftu; nghUspd; ,af;f Mw;wy; mjpfupg;gjhy; epfOk; gug;G ePf;fj;jpd; fhuzkhf gug;Gf; 
ftu;jy; FiwfpwJ. 
gug;Gf; ftu;jy; rkntg;gf; NfhLfs; : khwhj ntg;gepiyapy; gug;Gf; ftug;gl;l nghUspd; mstpw;Fk;> mOj;jj;jpw;Fk; 
,ilNa tiuglk; tiuAk;NghJ fpilf;Fk; NfhLfs; rkntg;gf;NfhLfs; vd;W miof;fg;gLfpd;wd. 
/gpuz;l;ypr; gug;Gf; ftu;jy; rkntg;gf; NfhL :  

     /gpuz;l;ypr; $w;Wg;gb             
 

 
  =  k 

 

   

 ,q;F> x vd;gJ p mOj;jj;jpy; ‘m’ fpuhk; epiwAs;s gug;Gg; nghUspd; kPJ gug;Gf; ftug;gl;l gug;Gf;ftu; nghUspd; 
msthFk;. k kw;Wk; n vd;gJ /gpuz;l;ypr;rhy; mwpKfg;gLj;jg;gl;l khwpypfshFk;. 
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 n kjpg;G vg;nghOJk; xd;iw tpl FiwthfNt ,Uf;Fk;. 
 c vDk; nrwpTila fiury;fspd; gug;Gf; ftu;jYf;F gad;gLj;Jk; NghJ ,r;rkd;ghlhdJ gpd;tUkhW khWfpwJ.   

                                          
 

 
  =  k 

 

   

 khwhj ntg;gepiyapy;> thAf;fspd; gug;Gf; ftu;jypd; kPjhd mOj;jj;jpd; tpisit ,r;rkd;ghL mstpayhf 
fzf;fpLfpwJ. 

   rkd;ghl;bd; ,UGwKk; log vLf;Fk; NghJ    log 
 

 
  = log k  +   

 

 
 log p 

,q;F> ntl;Lj;Jz;lhdJ log k   kjpg;igAk; rha;T 
 

 
 kjpg;igAk; jUfpwJ.  

tuk;Gfs; : 
1. ,r;rkd;ghlhdJ Kw;wpYk; fw;gpjkhdJ> xU Fwpg;gpl;l mOj;j vy;iyf;Fs; kl;LNk rupahf mikfpwJ. 
2. k kw;Wk; n Mfpa khwpypfspd; kjpg;GfSk; ntg;gepiyia nghUj;J khWfpd;wd. ,jw;fhd tpsf;fk; toq;fg;gltpy;iy. 

gug;Gf; ftu;jypd; gad;fs; : 
1. tspkf; ftrq;fs; : Kjy; cyfg; Nghu; rkaj;jpy; fuptspkf; ftrq;fs; gpupl;b~;fhuu;fshYk; mnkupf;fu;fshYk; 

gad;gLj;jg;gl;lJ. 
2. nla;y; kw;Wk; jPthu; MfpNahu; fyd;fspy; mjpfg;gl;r ntw;wplj;ij cUthf;f fpsu;TWj;jg;gl;l fupiag; 

gad;gLj;jpdu;. 
3. gug;Gf; ftu;jypd; mjpKf;fpa gad;ghLfspy; xd;W fbdePiu nkd;dPuhf khw;WtjhFk;. ,e;j nray;Kiwf;F ngu;%Bl; 

vDk; madp gupkhw;w gprpd; gad;gLj;jg;gLfpwJ. 
4. madp gupkhw;w gprpd;fs; : madp gupkhw;w gprpd;fs; gug;Gf; ftu;jy; nray;Kiwia mbg;gilahf nfhz;L 

nray;gLfpd;wd. ,it ePiu fdpk ePf;fk; nra;ag; gad;gLfpd;wd. 
5. ngl;Nuhypak; kw;Wk; rikay; vz;nza; Rj;jpfupg;G : Gy;yu; kz; (m) Ky;jhdp kl;b kw;Wk; rpypf;fh n[y; Mfpad 

Rj;jpfupg;G nray;Kiwapy; gad;gLfpd;wd. 
6. ru;f;fiuia epwkpof;fr; nra;jy; : ru;f;fiug; ghfpypUe;J ngwg;gLk; ru;f;fiuapy; fye;Js;s epwKs;s khRf;fs;> 

tpyq;F fupia Nru;g;gjd; %yk; ePf;fg;gLfpd;wd.  
7. tz;zg;gpupif Kiw :  
 xU fyitapYs;s $Wfis jdpj;jdpahf gpupf;f tz;zg;gpupif Kiw gad;gLfpwJ. ,J gug;Gg; nghUspd; kPJ 

fyitapYs;s $Wfs; gug;Gf; ftug;gLjiy> mbg;gilahff; nfhz;L epfo;fpwJ. 
 ,J kpfj; jpwDs;s KiwahFk;.  NkYk; fyitapYs;s cl;$Wfs; Ez;zpa msTfspy; ,Ue;jhYk; mtw;iw 

fz;lwptjw;Fk;> ,dk; fhZtjw;Fk;> mstpLtjw;Fk; ,k;Kiw gad;gLfpwJ. 
8. tpidNtf khw;w tpid : tpidNtf khw;wpfspd; Gug;gug;gpy; nghUl;fs; gug;Gf; ftug;gLjy; epfo;it mbg;gilahf 

nfhz;Ls;sJ. v.fh : N`gu; Kiwapy; mk;Nkhdpah jahupj;jypy; ,Uk;G tpidNtf khw;wpahfTk; khypg;bdk; 
cau;j;jpahfTk; nray;gLfpd;wd. ,Uk;gpd; Gwg;gug;gpy; tpid epfo;fpwJ.    N2   +   3H2   →    2NH3. 

9. gz;gwp gFg;gha;T :  
 madpf; fiurYld; ypl;k]; jhis Njha;f;Fk; NghJ fiurypd; mkpyj; jd;ik fhuzkhf mJ rptg;G epwkhf 

khWfpwJ. mjDld; mk;Nkhdpak; i`l;uhf;i]il Nru;f;Fk; NghJ ePy epw nrjpy;fs; cUthfpd;wd.  
 mk;Nkhdpak; i`l;uhf;i]il Nru;g;jhy; cUthFk; mYkpdpak; i`l;uhf;i]bd; Gwg;gug;gpy; ePy epw ypl;k]; Nru;kk; 

gug;Gf; ftug;gLjNy ,jw;F fhuzk; MFk;. 
10. kUe;Jfs; : kUe;Jfs;> cly; jpRf;fspd; kPJ gug;G ftug;gLtjhy; Neha;fis jPu;f;fpd;wd. 
11. cNyhfj; jhJf;fis mlu;gpj;jy; : ry;igL jhJf;fs;> Eiukpjg;G Kiwapy; mlu;gpf;fg;gLfpd;wd. ,jpy; Nyrhd 

jhJj; Jfs;fs; igd; vz;nzahy; eidf;fg;gLfpd;wd. 
12. rha epWj;jpfs; kw;Wk; rhaq;fs; : ngUk;ghyhd rhaq;fs; Jzpfspd; kPJ gug;Gf; ftug;gLfpd;wd. rha epWj;jpfs; 

vd;git Jzpfspd; kPJ rhaj;ij epiyepWj;Jk; Nru;kq;fshFk;. 
13. gug;Gf; ftu;jy; epwq;fhl;bfs; : tPo;gbthf;fy; juk;ghu;j;jy;fspy;> ntspapypUe;J Nru;f;fg;gLk; epwq;fhl;bahdJ KbT 

epiy mwpa gad;gLfpwJ. ,e;j epwq;fhl;bahdJ> tPo;gbtpd; Gwg;gug;gpy; gug;Gf; ftug;gl;lTld; mjd; epwj;ij 
khw;wpf;nfhs;fpwJ. ,J juk;ghu;j;jypd; KbTepiyia Rl;bf;fhl;l gad;gLfpwJ. 
tpidNtf khw;wk; : 1836 – ngu;[Pypa]; : 

 tpidNtf khw;wpfs; vd;git> tpidgL nghUspYs;s gpizg;Gfis jsu;j;jp tpidNtfj;ij mjpfupf;fpd;wd. 
 ,e;j Nru;kq;fs; vt;tpj Ntjp khw;wj;jpw;Fk; cl;gLtjpy;iy. 
 jhkhf vt;tpj Ntjp khw;wj;jpw;Fk; cl;glhky;> xU tpidapd; Ntfj;ij khw;wpaikf;Fk; Nru;kkhdJ tpidNtf khw;wp 

vd tiuaWf;fg;gLfpwJ. tpidNtf khw;wpfs; nray;gLk; epfo;thdJ tpidNtf khw;wk; vd;wiof;fg;gLfpwJ. 
Cf;f kw;Wk; jsu;T tpidNtf khw;wk; : Cf;f tpidNtf khw;wj;jpy;> tpidNtf khw;wp Kd;dpiyapy; xU tpidapd; 
Ntfk; mjpfupf;fpwJ. Mdhy; jsu;T tpidNtf khw;wj;jpy; xU tpidapd; Ntfk; tpidNtf khw;wp Kd;dpiyapy; 
Fiwf;fg;gLfpwJ. 
xUgbj;jhd tpidNtf khw;wk; : xUgbj;jhd tpidNtf khw;w tpidapy;> tpidgL nghUl;fs;> tpidtpisg; 
nghUl;fs; kw;Wk; tpidNtf khw;wp Mfpait xNu epiyikapy; fhzg;gLfpd;wd. 
v.fh 1 : ,e;j tpidapy;> NO tpidNtf khw;wp tpidgL nghUl;fs; SO2 kw;Wk; O2  tpidtpisg; nghUs; SO3 Mfpad 
thA epiyikapy; cs;sd. 
                      2SO2   +   O2    +   [NO]    →      2SO3    +    [NO] 
v.fh 2 : mrpl;lhy;bi`L rpijtilAk; tpidapy;> tpidNtfkhw;wp tpidgL nghUl;fs;> kw;Wk; tpidtpisg; 
nghUl;fs; vd midj;Jk; thA epiyikapy; cs;sd. 
                      CH3CHO  +  [I2]     →     CH4   +  CO   +   [I2]  
gyg;gbj;jhd tpidNtf khw;wk; :  

 ,e;j tpidapy;> tpidNtf khw;wpahdJ NtW epiyikapy; cs;sJ. mjhtJ> tpidgL nghUl;fs; my;yJ 
tpidtpisg; nghUl;fs; cs;s mNj epiyikapy; ,y;yhky; NtW epiyikapy; ,Uf;Fk;. 

 ,J nghJthf njhlu;G tpidNtf khw;wk; vd Fwpg;gplg;gLfpwJ. NkYk; tpidNtf khw;wpahdJ ed;F J}shf;fg;gl;l 
cNyhf epiyapNyh my;yJ fk;gptiy tbtpNyh gad;gLj;jg;gLfpwJ. 
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v.fh 1 : njhLKiwapy; fe;jf mkpyk; jahupj;jypy; Pt my;yJ V2O5 tpidNtf khw;wp Kd;dpiyapy; SO2 kw;Wk; O2 
Mfpatw;iw tpidg;gLj;jp SO3 jahupf;fg;gLfpwJ.      
                2SO2   +   O2    Pt  my;yJ V2O5         2SO3     
v.fh 2 : N`gu; Kiwapy; mk;Nkhdpah jahupj;jypy;> i`l;u[d; kw;Wk; iel;u[d; Mfpatw;wpw;fpilNa epfOk; 
tpidf;F ,Uk;G tpidNtf khw;wpahf gad;gLj;jg;gLfpwJ.        N2    +   3H2       Fe       2NH3 
tpidNtf khw;wpfspd; rpwg;gpay;Gfs; : 

1. xU Ntjptpidf;F Fiwe;jsNt tpidNtf khw;wp Njitg;gLfpwJ. 
2. tpidNtf khw;wpfspy; rpy ,aw;khw;wq;fs; epfoyhk;. Mdhy;> mtw;wpd; epiwapNyh Ntjp ,iagpNyh vt;tpj khw;wKk; 

epfo;tjpy;iy. 
3. xU tpidNtf khw;wpahdJ jhkhf xU tpidia Jtf;f ,ayhJ. Mdhy;> nkJthf epfOk; xU tpidapd; 

Ntfj;ij ,jdhy; mjpfupf;f ,aYk;. 
4. xU jpz;k tpidNtf khw;wpahdJ> ed;F J}shf;fg;gl;l epiyapy; vLj;Jf;nfhs;sg;gl;lhy; mJ mjpf jpwDld; 

nrayhw;Wk;. 
5. xU tpidNtf khw;wpahdJ xU Fwpg;gpl;l tif tpidf;F kl;Lk; tpidA+f;fpahf nrayhw;Wfpd;wd. vdNt mit> 

Nju;e;J nrayhw;wf;$bait vdyhk;. 
6. xU rkepiy tpidapy;> xU tpidNtf khw;wpia Nru;f;Fk;NghJ rkepiy va;j Njitg;gLk; Neuk; FiwfpwJ. 
7. xU tpidNtf khw;wpahdJ xU Fwpg;gpl;l ntg;gepiyapy; mjpf jpwDld; nray;gLfpwJ. ,e;j ntg;gepiyahdJ 

cfe;j ntg;gepiy vd;wiof;fg;gLfpwJ. 
8. tpidNtf khw;wpfs; nghJthf tpisg;nghUl;fspd; jd;ikia ghjpg;gjpy;iy. 

cau;j;jpfs; kw;Wk; tpidNtfkhw;w er;R : 
 xU tpidNtf khw;w tpidapy; cs;s rpy Nru;kq;fs; tpidNtf khw;wpapd; nray;jpwid mjpfupf;fpd;wd. mj;jifa 

Nru;kq;fs; cau;j;jpfs; vd;wiof;fg;gLfpd;wd. 
 v.fh : N`gu; Kiwapy; mk;Nkhdpah jahupj;jypy;> khypg;bdj;ij Nru;f;Fk;NghJ ,Uk;G tpidNtfkhw;wpapd; 

nray;jpwd; mjpfupf;fpwJ. vdNt> khypg;bdk; cau;j;jp vd;wiof;fg;gLfpwJ. 
 tpidNtf khw;w tpidapy;> rpy Nru;kq;fis Nru;f;Fk;NghJ mit tpidNtf khw;wpfspd; nray;jpwid Fiwf;fNth 

my;yJ KOtJkhf ,of;fNth nra;fpd;wd. mj;jifa Nru;kq;fs; tpidNtf khw;w er;Rfs; vd;wiof;fg;gLfpd;wd. 
 v.fh : N`gu; Kiwapy; mk;Nkhdpah jahupj;jypy;> ,Uk;G tpidNtfkhw;wpf;F H2S er;rhf nray;gLfpwJ. 

jd;tpidNtf khw;wk; : rpy Fwpg;gpl;l tpidfspy;> tpidapy; cUthFk; tpisg;nghUl;fSs; xd;W mNj tpidf;F 
tpidNtf khw;wpahf nray;gLfpwJ. Jtf;fj;jpy; tpid kpf nkJthf epfo;fpwJ Mdhy;> Neuk; nry;y nry;y 
tpidapd; Ntfk; mjpfupf;fpwJ. 
v.fh : gpd;tUk; tpidapy; mrpl;bf; mkpyk; jd; tpidNtf khw;wpahf nray;gLfpwJ.   

CH3COOC2H5    +   H2O   →     CH3COOH      +   C2H5OH 
jsu;T tpidNtf khw;wk; : rpy Fwpg;gpl;l tpidfspy;> rpy Nru;kq;fis Nru;f;Fk;NghJ tpidapd; Ntfk; FiwfpwJ. 
gpd;tUk; tpidf;F vj;jdhy; jsu;T tpidNtf khw;wpahf nray;gLfpwJ. 

4CHCl3   +  3O2      4COCl2     +    2H2O   +  2Cl2 

tpidNtf khw;wf; nfhs;iffs; : 
 xU Ntjptpid epfo Ntz;Lnkdpy;> fpsu;T mizit cUthf;Fk; nghUl;L tpidgL nghUl;fs; fpsu;TWj;jg;gl 

Ntz;Lk;. fpsu;T mizit cUthf;Fk; nghUl;L tpidgL nghUl;fSf;F Njitg;gLk; Mw;wyhdJ fpsu;TW Mw;wy; 
vd;wiof;fg;gLfpwJ. 

 tpidapd; ntg;gepiy mjpfupg;gjd; %yk; fpsu;TW Mw;wiy Fiwf;f KbAk;. 
 tpidNtf khw;wpfs; cs;sNghJ> tpidgL nghUl;fs; Fiwe;j ntg;gepiyapNyNa fpsu;TWj;jg;gLfpd;wd. mjhtJ 

fpsu;TW Mw;wy; Fiwf;fg;gLfpwJ. 
 tpidNtf khw;wpfspd; Kd;dpiyapy;> fpsu;TW Mw;wy; Fiwf;fg;gLfpwJ. mjpf vz;zpf;ifapyhd %yf;$Wfs; 

tpidapy; gq;Nfw;fpd;wd. vdNt tpidapd; Ntfk; mjpfupf;fpd;wd. 
,ilepiyr; Nru;kk; cUthjy; nfhs;if : 

 xUg;gbj;jhd tpidNtf khw;w tpidfspy; xU tpidNtf khw;wpahdJ xd;W my;yJ mjw;F Nkw;gl;l tpidg;gL 
nghUl;fSld; ,ize;J xU ,ilepiyr; Nru;kj;ij cUthf;Ffpd;wd. 

 ,e;j ,ilepiyr; Nru;kkhdJ  kw;nwhU tpidgL nghUSld; tpidg;gl;Nlh my;yJ jhkhf rpije;Njh 
tpisg;nghUl;fis cUthf;Ffpd;wd. 

 NkYk; tpidNtf khw;wpahdJ kPs; cUthf;fk; ngWfpwJ. 
gpd;tUk; tpidfis fUJf.    A   +   B    →    AB                                               ----------  (1) 

                                                         A   +   C    →    AC (,ilepiy Nru;kk;)              ----------  (2) 

                                   C     vd;gJ tpidNtf khw;wp 
                   AC   +   B    →    AB  +   C                                                       ----------  (3) 
rkd;ghL (2) kw;Wk; (3) Mk; tpidfSf;fhd fpsu;TW Mw;wy;fs; tpid (1) I tpl Fiwthf cs;sd. vdNt 
,ilepiyr; Nru;kk; cUthjy; kw;Wk; rpijjy; %yk; tpidapd; Ntfk; mjpfupf;fg;gLfpwJ. 
v.fh :   /gpuPly; fpuh/g;l; tpidapd; tpidtopKiw fPNo nfhLf;fg;gl;Ls;sJ. 

C6H6   +    CH3Cl     
               
                C6H5CH3    +   HCl 

tpidNtf khw;wpapd; nray;ghL gpd;tUkhW tpsf;fg;gLfpwJ. 
CH3Cl    +            →       [CH3]

+    [     ]- 

,J xU ,ilepiyr; Nru;kkhFk;. 
C6H6   +   [CH3]

+    [     ]-   →    C6H5CH3    +            +   HCl. 
,f;nfhs;if> 1. tpidNtf khw;wpapd; Nju;e;J nrayhw;Wk; jd;ik kw;Wk; 2. tpidNtf khw;wpapd; nrwpT mjpfupg;ig 
nghUj;J tpidapd; Ntfk; mjpfupj;jy; Mfpatw;iw tpsf;FfpwJ. 
gug;Gf; ftu;jy; nfhs;if (yhq;kpA+u;) : 

 tpidgL %yf;$Wfs; tpidNtf khw;wpapd; Gwg;gug;gpy; gug;G ftug;gLtjhy;> ,ij njhlu;G tpidNtf khw;wk; vdTk; 
miof;fyhk;. 
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 ,f;nfhs;ifapd;gb> tpidgL %yf;$Wfs;> tpidNtf khw;wpapd; Gwg;gug;gpy; gug;G ftug;gl;L fpsu;T mizit 
cUthf;Ffpd;wd. ,it clNd rpije;J tpisg; nghUl;fis jUfpd;wd. 

 gyg;gbj;jhd tpidNtf khw;w tpidapy; epfOk; gy;NtW gbepiyfs; fPNo nfhLf;fg;gl;Ls;sd. 

 
 tpidgL %yf;$Wfs; tpidNtf khw;wpapd; Gwg;gug;ig Nehf;fp efu;fpd;wd. 
 tpidgL %yf;$Wfs; tpidNtf khw;wpapd; Gwg;gugpy; gug;G ftug;gLfpd;wd. 
 gug;G ftug;gl;l tpidgL %yf;$Wfs; fpsu;Tw;W ‘fpsu;T mizT’ cUthfpwJ. NkYk;> ,e;j fpsu;T mizT 

rpijtile;J tpisnghUl;fis cUthf;Ffpd;wd. 
 tpisnghUs; %yf;$Wfs; gug;G ePf;fk; milfpd;wd. 
 tpisnghUshdJ tpidNtf khw;wpapd; Gwg;gug;ig tpl;L tyfpr; nry;fpd;wd. 

fpsu;T ikaq;fs; :  
 tpidNtf khw;wpapd; Gwg;gug;ghdJ tOtOg;ghf ,Ug;gjpy;iy. mjpy;> gy;NtW jlq;fs;> tpupry;fs; kw;Wk; Kidfs; 

fhzg;gLfpd;wd. Gwg;gug;gpYs;s ,j;jifa gFjpfspy; fhzg;gLk; mZf;fs; epiwTwh gpizg;Gfisf; 
nfhz;Ls;sjhy; mjpfsT vr;r ftu;r;rp tpirfis nfhz;Ls;sd. ,j;jifa ikaq;fs; fpsu;T ikaq;fs; 
vd;wiof;fg;gLfpd;wd. 

 ,e;j fpsu;T ikaq;fs; tpidg;gL %yf;$Wfis gug;Gf; ftu;e;J mtw;iw fpsu;Twr; nra;J tpidapd; Ntfj;ij 
mjpfupf;fr; nra;fpwJ. 

 gug;Gf; ftu;jy; nfhs;ifahdJ gpd;tUtdtw;iw tpsf;FfpwJ. 
 cNyhfq;fs; kw;Wk; cNyhf Mf;i]L Jfs;fspd; msitf; Fiwf;Fk; NghJ mtw;wpd; gug;gsT mjpfupf;fpwJ. 

,jdhy;> mtw;wpd; tpidNtf khw;wpahf nray;gLk; jpwDk;> tpidapd; NtfKk; mjpfupf;fpd;wd. 
 tpidNtf khw;wpapd; fpsu;T ikaq;fis er;R nghUs; Mf;fpukpf;Fk; NghJ tpidNtf khw;w er;Rj; jd;ik 

cUthfpwJ. 
 cau;j;jpfs; Gwg;gug;gpYs;s fpsu;T ikaq;fspd; vz;zpf;ifia mjpfupf;fpd;wd. 

nehjp tpidNtf khw;wk; :  
 nehjpfs; vd;git Kg;gupkhd mikg;Gf; nfhz;l rpf;fyhd Guj %yf;$WfshFk;. ,it capupdq;fspy; epfOk; 

NtjptpidfSf;F tpidA+f;fpfshf nray;gLfpd;wd.  
 NkYk;> mtw;wpd; tpidA+f;fp nray;ghLfspy; Nju;e;J nrayhw;wf; $baitfshf cs;sd. 
 xU Fwpg;gpl;l capUs;s nry;ypy; cUthFk; xt;nthU nehjpAk;> nry;ypy; epfOk; xU Fwpg;gpl;l tpidf;F tpidNtf 

khw;wpahf nray;gl KbAk;.     
 vLj;Jf;fhl;Lfs; : 
 ila];Nl]; vDk; nehjp ];lhu;r;ir khy;Nlh]hf ePuhw;gFf;fpwJ. 

       2(C6H10O5)n    +   nH2O   →     nC12H22O11 

 <];l;fspy; cs;s irNk]; vDk; nehjpahdJ FSf;Nfhi] vj;jdhyhf khw;wkilar; nra;fpwJ.     C6H12O6 +   

H2O   →    2C2H5OH   +    2CO2 
nehjp tpidNtf khw;w tpidapd; tpidtopKiw :  
nehjp tpidNtf khw;wj;ij tpsf;Ftjw;fhf gpd;tUk; tpidtopKiwahdJ Kd;nkhopag;gl;lJ.   

E      +       S         ES      →       P      +       E 
,q;F E vd;gJ nehjp> S vd;gJ tpidg;nghUs;> ES vd;gJ fpsu;T mizT> P vd;gJ tpisnghUs; vd 
Fwpg;gplg;gLfpd;wd.  

 
nehjp tpidNtf khw;w tpidapd; rpy rpwg;Gg; gz;Gfs; : 

 gaDs;s kw;Wk; jpwDs;s khw;wk; vd;gJ nehjp tpidNtf khw;w tpidfspy; rpwg;Gg; gz;ghFk;. xU nehjpahdJ xU 
epkpl Neuj;jpy; yl;rf;fzf;fhd tpidgL %yf;$Wfis tpisnghUshf khw;wf;$baJ. 

 nehjp tpidNtf khw;wkhdJ mjpf Nju;e;J nrayhw;Wk; jd;ikia ngw;Ws;sJ. 
 nehjp tpidNtf khw;wkhdJ mjd; cfe;j ntg;gepiyapy; mjpfg;gl;r Ntfj;jpy; epfo;fpwJ. 
 mikg;gpd; pH kjpg;ig nghUj;J nehjp tpidNtf khw;w tpidfspd; Ntfk; mikfpwJ. tpidNtfkhdJ> cfe;j pH  

,y; mjpfg;gl;rkhf cs;sJ. 
 nehjpfspd; nray;ghl;il jLj;J er;Rg;gLj;j KbAk;. xU nehjpapd; nray;ghl;il xU er;Rg;nghUshy; Fiwf;fNth 

my;yJ Kw;wpYkhf ,of;fNth nra;a KbAk;. 
 Jiz nehjpfs; my;yJ fpsu;TWj;jpfshy; nehjpfspd; tpidNtfkhw;w nray;ghL mjpfupf;fpwJ. Jiz nehjp 

vd;wiof;fg;gLk; xU rpwpa GujkhdJ nehjpapd; tpidNtf khw;w nray;ghl;il cau;j;JfpwJ. 
[pNahiyl; tpidNtf khw;wk; : 

 [pNahiyl;Lfs; Ez;JisfisAila> gbftbtKila> ePNuwpa mYkpNdh rpypf;Nfl;Lfs; MFk;. ,it rpypf;fhd 
kw;Wk; mYkpdpak; ehd;Kfpfshy; Mdit. 

 ,aw;ifapy; fhzg;gLk; 50 ntt;NtW tif [pNahiyl;LfSk;> 150 njhFg;G [pNahiyl;LfSk; fhzf;fpilf;fpd;wd. 
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 rpypf;fhd; ehd;F ,izjpwidAk; mYkpdpak; %d;W ,izjpwidAk; nfhz;bUg;gjhy; [pNahiyl; mzpf;Nfhitapy; 
kpifahd vjpu;kpd;Rik fhzg;gLfpwJ. ,e;j vjpu;kpd;Rikia eLepiyahf;f H+ my;yJ Na+ Nghd;w fl;likg;Gr; 
rhuh madpfs; fhzgLfpd;wd. 

 GNuhl;lhd;fisf; nfhz;Ls;s [pNahiyl;Lfs; jpz;k mkpyq;fshfTk;> tpidNtf khw;wpfshfTk; 
gad;gLj;jg;gLfpd;wd. NkYk; ,it ngl;Nuhypa njhopw;rhiyfspy; cau; i`l;Nuhfhu;gd;fis rpijj;J ngl;Nuhy;> 
Bry; Nghd;wtw;iw ngWtjpYk; mjpfkhf gad;gLj;jg;gLfpd;wd. 

 Na+madpfisf; nfhz;Ls;s [pNahiyl;Lfs; fhu tpidNtf khw;wpfshf gad;gLj;jg;gLfpd;wd. 
 [pNahiyl;Lfspd; Kf;fpa gad;ghLfspy; xd;W mtw;wpd; tbt njupTj;jpwd; MFk;. [pNahiyl;Lfspy;> fpsu;T 

ikaq;fs; mjhtJ GNuhl;lhd;fs; Ez;JisfspDs; mike;Js;sd. vdNt> [pNahiyl;Lfspd; Ez; JisfSf;Fs; 
kl;LNk tpidfs; epfo;fpd;wd. 
tpidg;nghUs; njupTj; jpwd; : tpidg;nghUs; fyitapYs;s ngupa %yf;$Wfs;> [pNahiyl; gbfj;jpd; fpsu;T 
ikaq;fis nrd;wilahky; jLf;fg;gLfpd;wd. ,e;j njupTj;jpwdhdJ tpidg;nghUs; tbtj; njupTj;jpwd; 
vd;wiof;fg;gLfpwJ. 
,ilepiyr; Nru;k njupTj;jpwd; : tpidapy; cUthFk; ,ilepiyr; Nru;kkhdJ> [pNahiyl;Lfspd; Ez;Jis 
msittpl ngupajhf ,Ue;jhy; tpisnghUs; cUthfhJ. 
tpisnghUs; njupTj;jpwd; : rpy tpisnghUs; %yf;$Wfs; [pNahiyl;Lfspd; Ez;JisapypUe;J ntspNaw ,ayhj 
mstpw;F kpfg;ngupajhf ,Uf;Fk;NghJ> ,e;j rpf;fy; cUthfpwJ. 
epiyik khw;w tpidNtf khw;wk; :  

 tpidapy; <LgLk; ,uz;L tpidgL nghUl;fspy; xd;W xU fiug;ghdpYk;> kw;nwhd;W NtnwhU fiug;ghdpYk; 
fiue;jpUe;J> NkYk; mt;tpU fiug;ghd;fSk; xd;Wld; xd;W fyf;fhjitfshf ,Ue;jhy;> tpidg;gL 
nghUl;fSf;fpilNa epfof;$ba tpid kpf nkJthf epfOk;. 

 ,j;jifa #o;epiyfspy;> ,uz;L fiug;ghd;fSlDk; fiuaf;$ba %d;whtJ fiug;ghd; Nru;f;fg;gLfpwJ. ,jdhy;> 
epiyik vy;iy ePl;bf;fg;gl;L tpidgL nghUl;fs; vspjhf fye;J Ntfkhf tpidgLfpd;wd. 

 Mdhy;> VjhtJ xU tpisnghUspd; kpifasT jahupg;gpy;> %d;whk; fiug;ghd; gad;gLj;jg;gLtJ tpiyAau;e;jjhf 
mikayhk;. ,j;jifa rpf;fy;fis jPu;f;f epiyik khw;w tpidNtf khw;wk; rpwe;j jPu;it mspf;fpwJ. 

 ,jpy; epiyikkhw;w tpidNtfkhw;wpia gad;gLj;jp> tpidg;nghUis xU fiug;ghdpy; ,Ue;J> ,uz;lhk; 
tpidg;nghUs; ,Uf;Fk; kw;nwhU fiug;ghDf;F efu toptif nra;ag;gLfpwJ. 

 tpidgLnghUl;fs; ,g;nghOJ neUq;fp te;Js;sjhy;> mjpNtfkhf tpidg;gl;L tpisg; nghUl;fis cUthf;Ffpd;wd. 
 v.fh : gpd;tUk; tpidapy; Cl- I CN- nfhz;L gjpyPL nra;jy;. 

            R – Cl      +      NaCN       →       R – CN      +       NaCl 
                     fupk epiyik   ePu;k epiyik     fupk epiyik    ePu;k epiyik   
R – Cl   =   1-FNshNuhMf;Nld; 

NaCN   =  1-raNdhMf;Nld;       

 fupk epiyikapYs;s 1-FNshNuhMf;Nld; cld; ePu;j;j epiyikapy; cs;s Nrhbak; raidL fyf;fg;gl;l 
,Uepiyik fyitia gy ehl;fSf;F Neubahf ntg;gg;gLj;jpdhYk; 1-raNdh Mf;Nld; fpilg;gjpy;iy. 

 Mdhy;> rpwpjsT nll;uh My;ify; mk;Nkhdpak; FNshiuL Nghd;w ehd;fpiza cg;ig Nru;f;Fk;NghJ> mjpNtfkhf 
100% tpisr;rYld; XupU kzpj;Jspfspy; 1-raNdh Mf;Nld; cUthfpwJ. 

 ,e;j tpidapy; ePu; ntWf;Fk; kw;Wk; ePu; tpUk;Gk; Kidfis nfhz;Ls;s nll;uh My;ify; mk;Nkhdpak; 
NeuadpahdJ mjd; ePu; tpUk;Gk; Kidia gad;gLj;jp ePu;j;j epiyikapypUf;Fk; CN-  madpfis fupk epiyikf;F 
efu;j;jp 1-FNshNuhMf;NlDld; tpidGupa J}z;LfpwJ. 

NaCN   +   R4N
+Cl-       →    R4N

+CN-      +       Cl- 

ePu;k epiyik                fupk epiyikf;F efu;fpwJ
 

R4N
+CN-          +          R – Cl           →           R – CN         +        R4N

+Cl- 
,uz;Lk; fupk epiyikapy; cs;sd.      ePu;k epiyikf;F efu;e;J ntspNawp cld; 

                                ,ize;J ,jid flj;Jfpd;wJ 

 vdNt> epiyik khw;w tpidNtf khw;wpahdJ> xU tpidgLnghUis xU epiyikapypUe;J kw;nwhU epiyikf;F 
flj;Jtjd; Kykhf> tpidapd; Ntfj;ij mjpfupf;fpd;wd. 
ehNdh tpidNtf khw;wk; :  

 cNyhfk; kw;Wk; cNyhf Mf;i]Lfspd; ehNdh Jfs;fs; gy;NtW Ntjp khw;wq;fspy; tpidNtf khw;wpfshf 
gad;gLfpd;wd. 

 ehNdh tpidNtf khw;wpahdJ xUgbj;jhd kw;Wk; gyg;gbj;jhd tpidNtf khw;wpfis tpl rpwe;jitfshf cs;sd. 
 xUgbj;jhd tpidNtf khw;wpfisg; NghyNt ehNdh tpidNtf khw;wpfSk; 100% Nju;e;njLf;fg;gl;l khw;wj;ijAk;> 

Nkk;gl;l tpisr;riyAk; jUfpd;wd. NkYk; ,it> mjpNtf nray;jpwidf; nfhz;Ls;sd. 
 gyg;gbj;jhd tpidNtf khw;wpfisg; NghyNt ehNdh tpidNtf khw;wpfis kPsg;ngw;W kWRow;rp nra;a KbAk;. 

cz;ikapy; ehNdh tpidNtf khw;wpfs; vd;git fiuAk; gyg;gbj;jhd tpidNtf khw;wpfshFk;. 
$o;kk;> gpupif epiyik kw;Wk; gpupif Clfk; :  

 $o;kk; vd;gJ ,uz;L nghUs;fisf; nfhz;l xU gbj;jhd fyit MFk;. ,jpy; xU nghUshdJ kw;nwhU nghUspy; 
tputpAs;sJ. 

 xU $o;kj;jpy; mjpfsT fhzg;gLk; nghUs; gpupif Clfk; vdTk;> Fiwe;j msT fhzg;gLk; nghUs; gpupif 
epiyik vdTk; miof;fg;gLfpd;wd. 
$o;kf;fiury;fspd; tifghL : 
mNef $o;k mikg;Gfspy; gpupif epiyikfs; jpz;kq;fshfTk;> gpupif Clfk; ePu;kq;fshfTk; fhzg;gLfpd;wd. 

 ePiu gpupif Clfkhf nfhz;bUf;Fk; $o;kq;fs; ‘ePu;kf; $o;kq;fs;’ vd Fwpg;gplg;gLfpd;wd. 
 My;f`hiy gpupif Clfkhf nfhz;bUf;Fk; $o;kq;fs; ‘My;f`hy; $o;kq;fs;’ vdTk;> ngd;rPid  gpupif 

Clfkhf nfhz;bUf;Fk; $o;kq;fs; ‘ngd;Nrh $o;kq;fs;’ vdTk; miof;fg;gLfpd;wd. 
 gpupif epiyik kw;Wk; gpupif Clfk; Mfpatw;wpw;fpilNa epyTk; tpirfspd; mbg;gilapy; kw;nwhU tifapy; 

$o;kq;fs; tifg;gLj;jg;gLfpd;wd. 
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 fiug;ghd; tpUk;Gk; $o;kq;fspy;> gpupif epiyikf;Fk; gpupif Clfj;jpw;Fk; ,ilNa tYthd ftu;r;rp tpir 
epyTfpwJ. ,it mjpf epiyg;Gj; jd;ik nfhz;litfshFk;. NkYk; vspjpy; tPo;gbthtjpy;iy. v.fh : Gujk;> 
];lhu;r; $o;kf; fiury;fs;. 

 fiug;ghd; ntWf;Fk; $o;kq;fspy;> gpupif epiyikf;Fk; gpupif Clfj;jpw;Fk; ,ilNa vt;tpj ftu;r;rp tpirAk; 
,y;iy. ,it Fiwe;j epiyg;Gj; jd;ik nfhz;litfshFk;. NkYk; vspjpy; tPo;gbthfpd;wd. v.fh :Nfhy;L> rpytu;> 
gpshl;bdk;. 
gpupif epiyik kw;Wk; gpupif Clfj;jpd; ,aw;epiyikfspd; mbg;gilapy; $o;kq;fspd; tifghL : 
t.vz; gpupif 

Clfk; 
gpupif 
epiyik 

$o;kj;jpd; ngau; vLj;Jf;fhl;Lfs; 

1 thA ePu;kk; ePu;kf; fhw;W fiury; %Lgdp> njspg;G fhw;W fiury;. 
2 thA jpz;kk; jpz;kf;fhw;W fiury; Gif> J}rp Nghd;w fhw;W khRgLj;jpfs;. 
3 ePu;kk; thA Eiu fyf;fg;gl;l fpuPk;> N~tpq; fpuPk;> Nrhlh ePu;> Eiu. 
4 ePu;kk; ePu;kk; ghy;kk; ghy;> fpuPk;> ikaNd];. 
5 ePu;kk; jpz;kk; $o;kf;fiury; ,q;f;> ngapz;l;> $o;k epiyapy; cs;s Nfhy;L 
6 jpz;kk; thA jpz;k Eiug;G Eiuf;fy;> EiugQ;R> ,ug;gu;> nuhl;b. 
7 jpz;kk; ePu;kk; fsp ntz;nza;> ghyhilf; fl;b. 
8 jpz;kk; jpz;kk; jpz;kf;$o;kf; fiury; Kj;Jf;fs;> khWepw kzpf;fy;> epwKs;s fz;zhb> cNyhf 

fyitfs;> $o;k epiyapy; gpupifaile;j A+bypf;Ffs;. 
$o;kq;fisj; jahupj;jy; : 

 ngUk;ghyhd ePu; tpUk;Gk; nghUl;fis> ePUld; Nru;j;J ntg;gg;gLj;jp mtw;wpd; $o;kf; fiury;fs; 
cUthf;fg;gLfpd;wd. 

 ,ug;gu;> ngd;rPd; cld; $o;kf;fiuriy cUthf;FfpwJ. Nrhg;Gfis ePUld; Nru;f;Fk;NghJ jd;dpr;irahf 
$o;kf;fiuriy cUthf;FfpwJ. 
gpupifKiw : ,k;Kiwapy; ngupa Jfs;fs;> $o;kj;Jfs; mstpw;F cilf;fg;gLfpd;wd. 
njhFg;GKiw : ,k;Kiwapy; rpwpa mZf;fs; my;yJ %yf;$Wfs;> ngupa mstpyhd Jfs;fshf khw;wg;gLfpd;wd. 
gpupif Kiwfs; : 
,ae;jpug; gpupif Kiw :  

 $o;k Miyia gad;gLj;jp> jpz;kq;fs; $o;kj;Jfs; mstpw;F miuf;fg;gLfpd;wd. ,e;j $o;k Miyapy; vjpnujpu; 
jpirfspy;> mjpNtfj;jpy; Vwj;jho xU epkplj;jpy; 7000 Row;rpfs; tiu RoYk; cNyhfj; jl;Lf;fs; itf;fg;gl;Ls;sd. 

 
 ,uz;L jl;Lf;fSf;fpilNa cs;s ,ilntspia rupnra;tjd; %yk; Njitahd cUtsT nfhz;l $o;kj; 

Jfs;fisg; ngwKbAk;. 
 ,e;j Kiwia gad;gLj;jp ,q;f; kw;Wk; fpuh/igl; $o;kq;fs; jahupf;fg;gLfpd;wd. 

kpd;dhw; gpupif Kiw – 1898 – [hu;[; gpubf; :  
 gdpf;fl;bfshy; #og;gl;l ePupDs; itf;fg;gl;Ls;s gpshl;bd kpd;Kidf;fSf;fpilNa> xU kpd;tpy; cUthf;fg;gLfpwJ.  

 
 1 amp /100 V msTila kpd;Ndhl;lj;ij gad;gLj;jp cUthf;fg;gLk; kpd;tpy;yhdJ cNyhfj;ij Mtpahf;FfpwJ. ,J 

cldbahf Fspu;e;J $o;kf;fiuriy cUthf;FfpwJ. 
 ,e;j Kiwia gad;gLj;jp fhg;gu;> rpy;tu;> Nfhy;L> gpshl;bdk; Nghd;w gy;NtW cNyhfq;fspd; $o;kf; fiury;fs; 

jahupf;fg;gLfpd;wd. $o;kf; fiury;fis epiyg;gLj;Jtjw;fhf> fhu i`l;uhf;i]Lfs; epiyg;gLj;Jk; fhuzpfshf 
Nru;f;fg;gLfpd;wd.              

 ];ntl;gu;f; vd;gtu; ,e;j Kiwapy; rpy khw;wq;fis cUthf;fpdhu;. ePu;kq;fspd; Ntjpr;rpijit jLf;Fk; cau; 
mjpu;ntz; nfhz;l khWjpir kpd;Ndhl;lj;ij gad;gLj;jp ngd;Nld;> <ju; kw;Wk; ngd;rPd; Nghd;w vspjy; jPg;gw;Wk;> 
fupk ePu;kq;fspd; $o;kf; fiury;fis mtu; jahupj;jhu;. 
kPnahypg; gpupif Kiw : 

 20000 Hz f;Fk; mjpfkhd mjpu;ntz; nfhz;l xyp miyfisg; gad;gLj;jp ngupa cUtsT nfhz;l njhq;fy; 
Jfs;fis $o;kj; Jfs; mstpw;F rpijf;f KbAk;. 

 fpsh]; vd;gtu; ghjurj;ij mjpf mjpu;ntz; nfhz;l kPnahyp mjpu;TfSf;F cl;gLj;jp ghjurf; $o;kj;ij 
jahupj;jhu;.  

 
 mjpu;thf;fpfshy; cUthf;fg;gLk; kPnahyp mjpu;Tfs; vz;nza; topahf gutp> fydpy; ePUld; itf;fg;gl;Ls;s 

ghjurj;jpw;F flj;jg;gLfpwJ. 
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$o;kkhf;fy; : jFe;j kpd;gFspfis Nru;g;gjd; %yk;> tPo;gbthf;fg;gl;l Jfs;fis $o;k epiyf;F khw;w ,aYk;. 
,e;j nray;KiwahdJ $o;kkhf;fy; vd miof;fg;gLfpwJ. NkYk; Nru;f;fg;gl;l kpd;gFspahdJ $o;kkhf;Fk; fhuzp 
my;yJ tpuTjy; fhuzp vd;wiof;fg;gLfpwJ. 

  AgCl             
                   
                      AgCl 

                                  tPo;gbT                      $o;kk; 
njhFg;G Kiwfs; :  

 $o;k cUthf;fj;jpw;F Njitahd nghUshdJ> rpwpa Jfs;fshfNth> %yf;$WfshfNth my;yJ madpfshfNth 
,Ue;jhy;> mit njhFg;G Kiwfis gad;gLj;jp $o;kj;Jfs; mstpw;F khw;wg;gLfpd;wd.  

 $o;k mstpYs;s Jfs;fis jahupf;Fk; NghJ kpfTk; ftdKld; ,Uj;jy; mtrpak;> ,y;iynadpy; tPo;gbthf;fy; 
epfof;$Lk;. 
Ntjp Kiwfs; : 

1. Mf;]p[Ndw;wk; : rpy mNyhfq;fspd; $o;kf; fiury;fs; ,k;Kiwapy; jahupf;fg;gLfpd;wd. 
 i`l;uNahbf; mkpyj;ij mNahbf; mkpyj;Jld; Nru;f;Fk; NghJ I2 $o;kk; fpilf;fpwJ. 

HIO3   +    5HI      →      3H2O     +    I2 

 H2Se fiurypd; topNa O2 it nrYj;Jk;NghJ> nrypdpak; $o;kk; fpilf;fpwJ. 
H2Se    +    O2          →      3H2O     +    Se 

2. xLf;fk; : $o;k fiury;fis cUthf;f> gpidy;i`l;urPd;> /ghu;khy;bi`L Nghd;w gy;NtW fupk Nru;kq;fs; 
gad;gLfpd;wd. vLj;Jf;fhl;lhf> /ghu;khy;bi`il gad;gLj;jp Mupf; FNshiuil xLf;Ftjd; %yk; Nfhy;L $o;kk; 
jahupf;fg;gLfpwJ. 

2AuCl3     +   3HCHO      +     3H2O    →    2Au    +      6HCl     +      3HCOOH 

3. ePuhw;gFj;jy; : FNuhkpak; kw;Wk; mYkpdpak; Nghd;w cNyhfq;fspd; i`l;uhf;i]L $o;kq;fs; ,e;j Kiwia 
gad;gLj;jp jahupf;fg;gLfpd;wd.     

FeCl3     +    3H2O    →     Fe(OH)3     +     3HCl 
4. ,ul;ilr; rpijT : ,e;j KiwahdJ ePupy; fiuahj $o;kf; fiurypd; fiury;fis jahupf;f gad;gLfpwJ. Mu;rdpf; 

Mf;i]L fiurypd; topNa i`l;u[d; ry;igL thAit nrYj;Jk;NghJ> kQrs; epw Mu;rdpf; ry;igL $o;kk; 
ngwg;gLfpwJ. 

As2O3     +    3H2S     →    As2S3     +    3H2O 
5. rpijj;jy; : ePu;f;fg;gl;l Nrhbak; jNahry;Ngl; fiurYld; rpy Jspfs; mkpyj;ij Nru;f;Fk;NghJ Nrhbak; 

jNahry;Ngl; rpijtiltjhy; cUthFk; ePupy; fiuahj jdpj;j ry;gu; mZf;fs; xd;wpize;J rpwpa jpul;rpfshf 
xd;wpizfpd;wd.  
$o;kj;Jfs; mstpw;F cUthFk; ,e;j jpul;rpfs; mtw;wpd; msit nghUj;J fiurYf;F ePyk;> kQ;rs; kw;Wk; rptg;G 
Nghd;w ntt;NtW epwq;fis toq;Ffpd;wd. 

S2O3
2-    +    2H+     →    S      +    H2O      +     SO2 

fiug;ghd; khw;wj;jpd; %yk; $o;k jahupg;G : gh];gu]; my;yJ ry;gu; Nghd;w rpy Nru;kq;fis My;f`hypy; fiuj;J 
mf;fiuriy ePupy; Cw;Wtjd; %yk; $o;kf; fiury;fs; ngwg;gLfpd;wd. ,it ePupy; fiuahj fhuzj;jpdhy; $o;kf; 
fiury;fis cUthf;Ffpd;wd.        My;f`hypy; cs;s P    +   ePu;  →  P($o;kk;). 
$o;kq;fis J}a;ikahf;Fjy; :  

 ntt;NtW Kiwfspy; jahupf;fg;gLtjhy; $o;kf;fiury;fs; khRf;fis nfhz;bUf;fyhk;. ,e;j khRf;fs; 
ePf;fg;gltpy;iy vdpy; mit $o;kq;fis epiyaw;wjhf;fp tPo;gbthf;fp tplf;$Lk;. ,e;epfo;T jpupjy; 
vd;wiof;fg;gLfpwJ. 

 vdNt $o;kq;fspd; epiyj;jd;ikia mjpfg;gLj;j ,e;j khRf;fis Kf;fpakhf kpd;gFspfis ePf;f Ntz;Lk;. 
$o;kg;gpupg;G (1861 – T. fpu`hk;) : 

 ,K;Kiwapy;> $o;kf; fiuryhdJ xU $WGftpLk; rt;tpdhy; nra;ag;gl;l igf;Fs; vLj;Jf;nfhs;sg;gLfpwJ. 
 ,e;j igahdJ XLk; ePUs;s Kfitapy; mkpo;j;J itf;fg;gLfpwJ. 
 rt;T igf;Fs; cs;s kpd;gFspfs; rt;tpd; topahf CLUtp ntspNawp ePupdhy; ePf;fg;gLfpwJ. 

kpd;dhw; $o;kg;gpupg;G : 
 $o;kf; fiurypypUe;J kpd;gFspfs; ntspNaWk; epfo;thdJ kpd;Gyj;jpy; itf;fg;gLk;NghJ Ntfkhf epfo;fpwJ. 
 kpd;gFsp khRf;fisf; nfhz;Ls;s $o;kf; fiuryhdJ ,uz;L $o;kgpupg;G rt;TfSf;fpilNa itf;fg;gLfpwJ. ,jd; 

,UGwKk; ePu; epuk;gpa jdpaiwfs; mike;Js;sd. 
 kpd;rhuj;ij nrYj;Jk;NghJ khRf;fs; ePu; epuk;gpa jdpaiwfSf;Fs; nry;fpd;wd. ,e;j khRf;fs; mt;tg;NghJ 

ePf;fg;gLfpd;wd. 
 kpd;Ndhl;lj;ij gad;gLj;Jtjhy; kpd;gFspfspd; CLUty; Ntfkhf epfo;fpwJ. vdNt> ,r;nray;KiwahdJ 

$o;kg;gpupg;ig tpl JupjkhdJ. 
Ez;tbfl;ly; :  

 rhjhuz tbjhspy; cs;s Ez;Jisfs; $o;kj; Jfs;fis fle;J nry;y mDkjpf;fpd;wd. 
 Ez;tbfl;lypy; gad;gLj;jg;gLk; rt;Tfshdit> nfhy;Nyhbahd;> gspq;Fjhs; my;yJ tp];fpq; nfhz;L 

jahupf;fg;gLfpd;wd. 
 ,e;j Ez;tbjhs;fisg; gad;gLj;jp $o;kq;fis tbfl;Lk;NghJ $o;kj;Jfs;fs; tbjhspNyNa jq;Ffpd;wd. NkYk; 

khRf;fs; fOtg;gl;L ePf;fg;gLfpd;wd. 
 mOj;jj;ij gad;gLj;jp ,r;nray;Kiw tpiuthf;fg;gLfpwJ. 
 kpd;gFspfsplkpUe;J $o;kj;Jfs;fis Ez;tbjhs; topahf tbfl;b ePf;Fk; nray;KiwahdJ Ez;tbfl;ly; 

vd;wiof;fg;gLfpwJ. 
 nfhy;Nyhbahd; vd;gJ My;f`hy; kw;Wk; ePu;f;fyitapy; 4% iel;Nuh nry;YNyh]; fiue;Js;s fiuryhFk;. 

$o;kq;fspd; gz;Gfs; :   
1. epwk; :  
 xU $o;kj;jpd; epwKk;> mNj Nru;kk; jpushf ,Uf;Fk; NghJ ngw;wpUf;Fk; epwKk; vg;nghOJk; xd;whf ,Ug;gjpy;iy. 
 v.fh : ePu;f;fg;gl;l ghypd; epwk; vjpnuhypf;fg;gl;l xspapy; ePy epwkhfTk;> CLUtpa xspapy; rptg;G epwkhfTk; 

Gyg;gLfpwJ.  
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 $o;kf; fiury;fspd; epwkhdJ gpd;tUk; fhuzpfis nghUj;jikfpwJ. 
1.jahupg;G Kiw 2. xsp%yj;jpd; miyePsk; 3. $o;kj;Jfspd; msT kw;Wk; tbtk;    4. vjpnuhspf;fg;gl;l xspapyh 
my;yJ CLUtpa xspapyh vjpy; ghu;itahsu; Nehf;Ffpwhu;? 

2. cUtsT : $o;kj;Jfs;fspd; cUtsT 1mμ ypUe;J 1μm tpl;lk; tiu NtWgLfpd;wd. 
3. $o;kf;fiury;fs; ,uz;L ntt;NtW epiyfisf; nfhz;Ls;s gyg;gbj;jhd fyitfs; : $o;kgpupg;G Ez;tbfl;ly; 

kw;Wk; kPikatpyf;fk; Mfpa Nrhjidfs; $o;kf;fiury;fis gyg;gbj;jhd jd;ik nfhz;lit vd;gij njspthf 
fhl;bdhYk; mz;ik fhyq;fspy; $o;kf; fiury;fshdit vy;iyf; Nfhl;L tiffshfj;jhd; fUjg;gLfpd;wd. 

4. tbjpwd; : rhjhuz tbjhspy; cs;s Ez;Jisfs; ngupajhf cs;sjhy; $o;kj;Jfs;fs; vspjhf tbjhspd; topNa 
tbe;J nry;fpd;wd. 

5. mkuhj;jd;ik : $o;kf; fiury;fs; mjpf epiyg;Gj; jd;ik tha;e;jit. mjhtJ mit Gtp<u;g;G tpirahy; 
ghjpf;fg;gLtjpy;iy. 

6. nrwpT kw;Wk; mlu;j;jp : ePu;f;fg;gl;l epiyapYs;s $o;kf;fiury;fs; mjpf epiyg;Gj;jd;ik nfhz;lit. Clfj;jpd; 
fdmsT Fiwf;fg;gLk;NghJ jpupjy; epfo;fpwJ. nghJthf nrwpT FiwAk; NghJ $o;kj;jpd; mlu;j;jpAk; FiwfpwJ. 

7. tpuTj; jpwd; : cz;ik fiury;fisg; Nghy; ,y;yhky;> rt;Tfspd; topNa $o;kq;fs; Fiwe;jsT tpuTj;jpwidf; 
nfhz;Ls;sd. 

8. njhifrhu; gz;Gfs; : $o;kf;fiury;fs; njhifrhu; gz;Gfis ngw;Ws;sd. mjhtJ> nfhjpepiy Vw;wk;> ciwepiyj; 
jho;T kw;Wk; rt;T+L guty; mOj;jk;. $o;kj;Jfs;fspd; %yf;$W vilia fzf;fpl rt;T+L guty; mOj;j kjpg;Gfs; 
gad;gLfpd;wd. 

9. $o;kj;Jfs;fspd; tbtk; : rpy vLj;Jf;fhl;Lfs; ,q;Nf nfhLf;fg;gl;Ls;sd. 
t.vz; $o;k epiyapy; Jfs;fs; tbtk; 
1 As2O3 $o;kk; Nfhs tbtk; 
2 Fe(OH)3 $o;kk;> ePyepw Nfhy;L $o;kk; jl;L tbtk; 
3 W3O5 $o;kk; (lq;];bf; mkpy $o;kk;) jz;L tbtk; 

 
10. xspapay; gz;G :  
 xU xUgbj;jhd fiuriy xspapd; jpirapNyNa fhZk;NghJ mJ njspthf Gyg;gLfpwJ. Mdhy; nrq;Fj;J 

jpirapy; ,Uz;ljhf Gyg;gLfpwJ. 
 $o;kf; fiurypd; topNa xsp gadpf;Fk;NghJ mJ vy;yh jpirfspYk; rpjwbf;fg;gLfpwJ vd /ghuNlthy; 

Kjd;Kjypy; fz;lwpag;gl;lJ. 
 Mdhy; bz;lhy; ,ij njspthf Muha;e;jhu;. $o;kj;Jfs;fs; xspapd; xU gFjpia cwpQ;rpf; nfhs;fpd;wd. xspapd; 

kPjKs;s gFjpahdJ $o;kj;jpd; Gwg;gug;gpypUe;J vy;yh jpirfspYk; rpjwbf;fg;gLfpd;wd. vdNt> xspapd; jlk; 
njspthf Gyg;gLfpwJ. ,J bz;lhy; tpisT vd;wiof;fg;gLfpwJ. 

 
11. ,af;ftpay; gz;G :  
 ePupy; kpjf;ftplg;gl;l kfue;j Jfs;fis kPEz;Nzhf;fp topNa fhZk;NghJ mit rPuw;w> jhWkhwhd ,af;fj;ij 

nfhz;bUg;gij uhgu;l; gpnusd; fz;lwpe;jhu;. ,e;epfo;T $o;kj;Jfs;fspd; gpnusdpad; ,af;fk; vd;wiof;fg;gLfpwJ. 

 
 $o;kj;Jfs;fs; njhlu;e;J gpupif Clf %yf;$WfSld; NkhJtjhy; mit rPuw;w> jhWkhwhd njhlu; ,af;fj;ij 

ngWfpd;wd. 
 gpnusdpad; ,af;fj;ij gad;gLj;jp ehk; 
 mtfhl;Nuh vz;iz fzf;fplyhk;. 
 ntg;gepiy mjpfupf;Fk;NghJ Jfs;fspd; Xahj> mjpNtf ,af;fKk; mjpfupg;gjhf fUJk; ,af;ftpay; nfhs;ifia 

cWjpg;gLj;jyhk;. 
 $o;kq;fspd; epiyg;Gj; jd;ikia Gupe;Jf; nfhs;syhk;. Jfs;fs; njhlu;e;J mjpNtf ,af;fj;jpy; ,Ug;gjhy; 

xd;Wf;nfhd;W neUq;fp te;J xd;wpiztjpy;iy. mjhtJ> Jfs;fspd; kPJ Gtp<u;g;G tpir nray;gLtij gpnusdpad; 
,af;fk; mDkjpg;gjpy;iy.  

12. kpd;dhw; gz;G :  
 n`y;k; N`hy;l;]; kpd; ,ul;il mLf;F :  
 $o;kj;Jfs;fspd; Gwg;gug;gpd; Nju;e;j gug;Gf; ftUk; jd;ikapdhy;> xU Fwpg;gpl;l tif madpfs; kl;LNk gug;Gf; 

ftug;gLfpd;wd. 
 ,e;j mLf;fhdJ Clfj;jpYs;s vjpuhd kpd;Rik nfhz;l madpfis ftu;e;jpOf;fpwJ. 
 vdNt> gpupg;G vy;iyapy; kpd; ,ul;il mLf;F mikf;fg;gLfpwJ. ,J n`y;k; N`hy;l;]; kpd; ,ul;il mLf;F 

vd;wiof;fg;gLfpwJ. 
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 mUfUNf cs;s $o;kj;Jfs;fs; xNu tif kpd;Rikiag; ngw;wpUg;gjhy; neUq;fp te;J xd;wpiza KbahJ. vdNt 
,J $o;kj;jpd; epiyg;Gj; jd;ikia tpsf;Ftjw;F cjTfpwJ. 

 kpd;Kidf; ftu;r;rp : 
 ePu; tpUk;Gk; $o;kf;fiurypy; mkpo;j;J itf;fg;gl;Ls;s gpshl;bd kpd;Kidfspd; toNa kpd;dOj;j NtWghl;il 

cUthf;Fk; NghJ gpupifaile;j $o;k Jfs;fs; xU Fwpg;gpl;l kpd;Kidia Nehf;fp efUfpd;wd. kpd;Gyj;jpy; $o;kj; 
Jfs;fs; efUk; ,e;j epfo;thdJ kpd;Kidf; ftu;r;rp my;yJ vjpu;kpd;tha; njhq;fyirT vd;wiof;fg;gLfpwJ. 

 
 $o;kj;Jfs;fs; vjpu;kpd;Kidia Nehf;fp efu;e;jhy; mit Neu;kpd;Rikia ngw;Ws;sd vdTk;> Neu;kpd;Kidia 

Nehf;fp efu;e;jhy;> mit vjpu;kpd;Rikia ngw;Ws;sd vdTk; nghUs;gLk;. 
 mjhtJ> $o;kj;Jfspd; efu;T jpiria nghUj;J mtw;wpd; kpd;Rikia ehk; jPu;khdpf;f KbAk;. vdNt> kpd;Kidf; 

ftu;r;rpahdJ $o;kj;Jfs;fspd; kpd;Rikia fz;lwpa gad;gLfpwJ. 
kpd;Kidf; ftu;r;rpia gad;gLj;jp kpd;Rik fz;lwpag;gl;l $o;kq;fSf;fhd rpy vLj;Jf;fhl;Lfs; : 

t.vz; Neu;kpd;Rik nfhz;l $o;kq;fs; vjpu;kpd;Rik nfhz;l $o;kq;fs; 
1 /ngu;upf; i`l;uhf;i]L Ag, Au & Pt 
2 mYkpdpak; i`l;uhf;i]L Mu;rdpf; ry;igL 
3 fhu rhaq;fs; fspkz; 
4 P̀NkhFNshgpd; ];lhu;r; 

kpd;dhw; rt;T+L guty; :  
 xU $o;kf;fiury; eLepiyj; jd;ik nfhz;lJ. vdNt fiurypYs;s gpupifj;Jfs;fspd; kpd;Rikf;F rkkhd Mdhy; 

vjpuhd kpd;Rikia Clfk; ngw;wpUf;Fk;. 
 $o;kj;Jfs;fspd; ,af;fk; jil nra;ag;gl;Ls;sNghJ> kpd;Gyj;jpy; $o;kj;Jfs;fs; efUk; jpirf;F vjpu;jpirapy; 

Clfk; efUfpwJ. 
 kpd;Gyj;jpy; gpupif Clfk; efUk; ,r;nray;ghlhdJ kpd;dhw; rt;T+Lguty; vd;wiof;fg;gLfpwJ. 

 
jpupe;JNghjy; my;yJ tPo;gbthjy; : $o;kj;Jfs;fspd; Jfs;jpul;ly; kw;Wk; mbapy; jq;Fjy; epfo;thdJ jpupe;JNghjy; 
vd;wiof;fg;gLfpd;wJ. jpupe;JNghjypd; gy;NtW Kiwfs; fPNo nfhLf;fg;gl;Ls;sd. 

 kpd;gFspfis Nru;j;jy; :  
 xU vjpu;kpd; madpahdJ> Neu;kpd;Rik nfhz;l $o;kj;jpid tPo;gbthf;Ffpd;wd. ,jd; Neu;khWk; cz;ik. 
 madpapd; ,izjpwd; mjpfkhf cs;sNghJ> mjd; tPo;gbthf;Fk; jpwd; mjpfupf;fpwJ. 
 rpy Neu;kpd; kw;Wk; vjpu;kpd; madpfspd; tPo;gbthf;Fk; jpwd; gpd;tUk; tupirapy; mikfpwJ.    

Al3+     >  Ba2+    >   Na+      ,Njg;Nghy    [Fe(CN)6]
3-    >    SO4

2-    >    Cl- 
 ,uz;L kzp Neuj;jpy;> xU $o;kf;fiuriy tPo;gbthf;Ftjw;F Njitg;gLk; Fiwe;jg;gl;r nrwpit mstpLtjd; %yk; 

xU kpd;gFspapd; tPo;gbthf;Fk; jpwd; epu;zapf;fg;gLfpwJ. ,e;j kjpg;ghdJ Jfs;jpul;L kjpg;G vd;wiof;fg;gLfpwJ. 
 Jfs;jpul;L kjpg;G FiwT vdpy; tPo;gbthf;Fk; jpwd; mjpfk;. 
 kpd;Kidf; ftu;r;rp : kpd;Kidf; ftu;r;rpapd; NghJ kpd;Rik ngw;w $o;kj;Jfs;fs; vjpuhd kpd;Rikia ngw;w 

kpd;Kidia Nehf;fp efUfpd;wd. ,jw;F fhuzk; $o;kq;fspd; kpd;Rik eLepiyahf;fg;gl Ntz;Lk;. Jfs;fs; 
kpd;Rikia ,oe;jTld; tPo;gbthf;fg;gLfpd;wd. 

 vjpnujpu; kpd;Rikia nfhz;l $o;kq;fis fyj;jy; : vjpnujpuhd kpd;Rikia nfhz;l $o;kq;fis xd;whf 
fyf;Fk;NghJ xd;iwnahd;W jpupe;J Nghfr; nra;fpd;wd. Jfs;fspd; Gwg;gug;gpypUe;J madpfs; ntspNaWtNj ,jw;F 
fhuzk;. 

 nfhjpf;f itj;jy; : nfhjpf;f itf;Fk;NghJ> Nkhjy;fs; mjpfupg;gjhy; $o;kj;Jfs;fs; xd;wpize;J tPo;gbthfpd;wd. 
ghJfhg;G eltbf;if :  

 nghJthf> fiug;ghd; ntWf;Fk; $o;kq;fs; rpwpjsT kpd;gFspfs; ,Ue;jhNy vspjpy; tPo;gbthfpd;wd. Mdhy;> 
rpwpjsT fiug;ghd; tpUk;Gk; $o;kk; Nru;j;J mit epiyg;gLj;jg;gLfpd;wd. 

 Nfhy;L $o;kj;ij ghJfhf;f mjDld; rpwpjsT n[yhl;bd; Nru;f;fg;gLfpwJ. 
 xU $o;kj;jpd; ghJfhf;Fk; jpwid mwpa rpf;khz;b vd;gtu; ‘Nfhy;L vz;’ vDk; thu;j;ijia gad;gLj;jpdhu;. 
 Nfhy;L $o;kj;Jld; fiuriy Nru;f;Fk;NghJ> tPo;gbthjiy jLf;f Njitg;gLk; ePu;tpUk;Gk; $o;kj;jpd; kpy;ypfpuhk; 

vz;zpf;ifahdJ Nfhy;L vz; vd tiuaWf;fg;gLfpwJ. 
 Nfhy;L vz; kjpg;G FiwT vdpy; ghJfhf;Fk; jpwd; mjpfk;. 

ghy;kq;fs; : ghy;kq;fs; vd;git xU ePu;kj;jpy; kw;nwhU ePu;kk; tputpAs;s $o;kf; fiury;fshFk;. ,uz;L tifahd 
ghy;kq;fs; cs;sd. 1. vz;nza; tputpa ePu;(O/W) 2. ePu;tputpa vz;nza;(W/O). 
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 nfl;bahd krFfs; vd;git vz;nzapy; ePu; tputpAs;s ghy;kq;fshFk;. mjhtJ ePuhdJ caT vz;izapy; tputr; 
nra;ag;gl;Ls;sJ. 

 xU ePu;kj;ij kw;nwhU ePu;kj;jpy; tputr;nra;J ghy;kq;fis jahupf;Fk; nray;KiwahdJ ghy;kkhf;fy; 
vd;wiof;fg;gLfpwJ. 

 mjpf epiyg;Gj; jd;ik nfhz;l ghy;kj;ij ngw mjDld; rpwpjsT ghy;kkhf;fp my;yJ ghy;kkhf;Fk; fhuzp 
Nru;f;fg;gLfpwJ. 
ghy;kj;jpd; tifia fz;lwpAk; Nrhjidfs; : 

 rha Nrhjid : rpwpjsT vz;izapy; fiuAk; rhak;> ghy;kj;Jld; Nru;j;J ed;F FYf;fg;gLfpwJ. ePu;k ghy;kk; 
rhaj;jpd; epwj;ij Vw;gjpy;iy. Mdhy; vz;nza; ghy;kkhdJ rhaj;jpd; epwj;ij Vw;fpwJ. 

 ghFepiy Nrhjid : ghy;kj;jpd; ghFepiyj; jd;ikahdJ Nrhjidfs; %yk; fz;lwpag;gLfpwJ.  vz;nza; 
ghy;kq;fs;> ePu;k ghy;kq;fis tpl mjpf ghFepiyj; jd;ikia ngw;Ws;sd. 

 flj;Jj;jpwd; Nrhjid : ePu;k ghy;kq;fspd; flj;Jj;jpwd; vg;nghOJk; vz;nza; ghy;kq;fis  tpl mjpfk;. 
 guTjy; Nrhjid :  ghy;kq;fis vz;nza; gug;gpd; kPJ gutr; nra;Ak;NghJ> ePu;k ghy;kq;fis tpl vz;nza; 

ghy;kq;fs; vspjhf guTfpd;wd. 
ghy;kr;rpijT : ghy;kq;fis ,uz;L jdpj;jdp mLf;Ffshf gpupf;f KbAk;. ,r;nray;KiwahdJ ghy;kr;rpijT 
vd;wiof;fg;gLfpwJ. 
ghy;kr;rpijT cj;jpfs; : 

1. xU gFjpf;$iw kl;Lk; thiytbj;jy;. 
2. xU kpd;gFspia Nru;j;J kpd;Rikia jfu;j;jy;. 
3. Ntjp Kiwfis gad;gLj;jp ghy;kf; fhuzpfis rpijj;jy;. 
4. fiug;ghd; rhW ,wf;Fjy Kiwia gad;gLj;jp xU gFjp$iw ePf;Fjy;. 
5. xU gFjp$iw kl;Lk; ciwaitj;jy;. 
6. ika tpyf;Ftpiria nrYj;Jjy;. 
7. ePu; tputpa vz;nza; tif ghy;kj;Jld; ePu;ePf;Fk; fhuzpfis Nru;j;jy;. 
8. kPnahyp miyfis gad;gLj;Jjy;. 
9. cau; mOj;jj;jpy; ntg;gg;gLj;Jjy;. 

epiyik Neu;khw;wk; :  
 W/O ghy;kj;ij O/W ghy;kkhf khw;Wk; nray;KiwahdJ epiyik Neu; khw;wk; vd;wiof;fg;gLfpwJ. 
 v.fh : nghl;lhrpak; Nrhg;ig ghy;kf;fhuzpahf nfhz;Ls;s vz;nza; tputpa ePu; ghy;kj;Jld; CaCl2 my;yJ AlCl3 

Mfpatw;iw Nru;f;Fk;NghJ mJ ePu; tputpa vz;nza; ghy;kkhf khWfpwJ. 
 ,e;j epiyik Neu;khw;w topKiwahdJ mz;ikf;fhy Muha;r;rpfspy; gad;gLj;jg;gLfpwJ. 

$o;kq;fspd; gy;NtW gad;fs; :  
1. czTfs; : ghy;> fpuPk;> ntz;nza; Mfpa czTg; nghUl;fs; $o;kepiyapy; cs;sd. 
2. kUe;Jfs; : 
 Crp%yk; nrYj;Jtjw;F VJthf> ngdprpypd; kw;Wk; ];l;nug;Nlhikrpd; Nghd;w vjpu; capup kUe;Jfs; $o;k epiyapy; 

jahupf;fg;gLfpd;wd. 
 $o;kepiyapy; cs;s Nfhy;L kw;Wk; $o;kepiyapYs;s fhy;rpak; Mfpad lhdpf;Ffspy; gad;gLfpwJ. 
 nkf;dPrpah ghy;kk; tapw;W cghijfis rupnra;a gad;gLfpwJ. 
 n[yhl;bdhy; ghJfhf;fg;gl;l rpy;tu; $o;kkhdJ Mu;[puhy; vDk; fz; kUe;Jfspy; gad;gLfpwJ. 
3. ePu; Rj;jpfupg;G : Al3+

 madpfis nfhz;Ls;s gbfhuq;fis gad;gLj;jp FbePupYs;s kpjf;Fk; khRf;fis 
jpupar;nra;tjd; %yk; FbePu; Rj;jpfupf;fg;gLfpwJ. 

4. ryitj; njhopy; : JzpfspYs;s mOf;F kw;Wk; vz;nza; gpRf;Fld;> Nrhg;G %yf;$Wfs; Nru;e;J ghy;kq;fs; 
cUthtjhy; Nrhg;Gfs; mOf;F ePf;fpfshf nray;gLfpd;wd. 

5. Njhy; gjdpLjy; :  
 tpyq;Fj; Njhy; vd;gJ Neu;kpd; Jfs;fisf; nfhz;l Gujq;fshFk;. ,tw;Wld; lhdpd; Nru;j;J> jpupar; nra;J 

tpiug;ghd Njhy; ngwg;gl;L gad;gLj;jg;gLfpwJ. 
 ,jw;fhf FNuhkpak; cg;Gf;fs; gad;gLj;jg;gLfpd;wd. ,t;tif FNuhk; gjdpLjy; %yk; kpUJthd> gsgsg;ghd 

Njhiy jahupf;f KbAk;. 
6. ,ug;gu; njhopy; : ,aw;if ,ug;gupd; ,ug;gu; ghyhdJ vjpu;kpd; Jfs;fisf; nfhz;l xU ghy;kkhFk;. ry;gUld; 

Nru;j;J ,ug;giu ntg;gg;gLj;jp ty;fid]; nra;ag;gl;l ,ug;gu; jahupf;fg;gLfpwJ. ,J lau;fs;> bA+g;fs; Nghd;wtw;iw 
jahupf;fg; gad;gLfpwJ. 

7. fopT ePu; ePf;fk; : fopTePuhdJ ePupy; gpupifaile;j mOf;F> kz; kw;Wk; fopTfis nfhz;Ls;sJ. ,jpy; kpd;rhuj;ij 
nrYj;Jk; NghJ fopTg; nghUl;fs; tPo;gbthfpd;wd. ,it cuq;fshf gad;gLj;jg;gLfpd;wd. 

8. fhl;nuy; tPo;gbthf;fp : fhw;wpy; cs;s fhu;gd; Jfs;fs; fhl;nuy; tPo;gbthf;fpfshy; tPo;gbthf;fg;gLfpd;wd. ,jpy;> 
Vwj;jho 50000V kpd;dOj;j NtWghL gad;gLj;jg;gLfpd;wd. fhu;gd; Jfs;fs; kPJs;s kpd;Rik eLepiyahf;fg;gl;L 
tPo;gbthf;fg;gLfpwJ. mjhtJ fhu;gd; Jfs;fsw;w fhw;W fpilf;fpwJ. 

9. bz;lhy; tpisT : fhw;wpYs;s J}rpj;Jfs;fspd; bz;lhy; tpisthy; thdk; ePyepwkhf cs;sJ. 
10. nly;lh cUthjy; : fly; kw;Wk; Mw;WePu; xd;whf re;jpf;Fk; ,lj;jpy; mtw;wpYs;s kpd;gFspfs;> Mw;W ePupYs;s 

jpz;kj;Jfs;fis jpupar; nra;fpd;wd. ,jdhy; G+kpahdJ tpisepykhf khWfpwJ. 
11. gFg;gha;T gad;ghLfs; : gz;gwp kw;Wk; gUkdwp gFg;gha;Tfs;> $o;kq;fspd; gy;NtW gz;Gfis mbg;gilahf 

nfhz;litfshFk;. 
myF 11  -  i`l;uhf;]p Nru;kq;fs; kw;Wk; <ju;fs; 

mwpKfk; : 
 My;ify; N`iyLfis ePuhu;gFf;Fk;NghJ –OH njhFjpia tpidr; nray; njhFjpahf ngw;wpUf;Fk; Nru;kq;fs; 

My;f`hy;fs; vd;wiof;fg;gLfpwJ. 
 –OH njhFjpia nfhz;Ls;s gy fupkr; Nru;kq;fs; ekJ clw;nray;ghLfspy; Kf;fpa gq;F tfpf;fpd;wd. 
 nfhy];Buhy; vd;wiof;fg;gLk; nfhy];Biuy; My;f`hy; ekJ nry;rt;tpd; xU Kf;fpakhd gFjpg; nghUshFk;. 
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 ekJ clypy; nul;bdhyhf Nrkpf;fg;gLk; itl;lkpd; A ekJ fz;fspd; ,ay;ghd nray;ghl;bw;F fhuzkhf 
mikfpwJ. 

 nkj;jdhy; njhopw;rhiyfspy; fiug;ghdhfTk;> ngl;NuhYld; Nru;f;fg;gLk; nghUshf vj;jdhYk;> Crp NghLk; ,lj;jpy; 
Njhypid J}a;ikahf;f INrhGug;igy; My;f`hYk; gad;gLfpwJ. 
My;f`hy;fis tifg;gLj;Jjy; : My;f`hypy; fhzg;gLk; –OH njhFjpfspd; vz;zpf;if kw;Wk;   –OH njhFjp 
,izf;fg;gl;bUf;Fk; fhu;gdpd; jd;ik ,itfisg; nghUj;J My;f`hy;fis gpd;tUkhW tifg;gLj;jyhk;. 
NkhNdh i`l;upf; My;f`hy; : xNu xU –OH njhFjpapid kl;Lk; ngw;wpUg;git v.fh : vj;jdhy;. 
Xupiza My;f`hy; : My;f`hy; tpidr;nray; njhFjp ,izf;fg;gl;bUf;Fk; fhu;gd; xNu xU My;ify; 
njhFjpAld; ,izf;fg;gl;bUe;jhy; mJ Xupiza My;f`hy; vd miof;fg;gLfpwJ.   v.fh : vj;jdhy;. 
<upiza My;f`hy; : My;f`hy; tpidr;nray; njhFjp ,izf;fg;gl;bUf;Fk; fhu;gd; ,uz;L My;ify; njhFjpAld; 
,izf;fg;gl;bUe;jhy; mJ <upiza My;f`hy; vd miof;fg;gLfpwJ.   v.fh : Gug;gd;-2-My;. 
%tpiza My;f`hy; : My;f`hy; tpidr;nray; njhFjp ,izf;fg;gl;bUf;Fk; fhu;gd; %d;W My;ify; njhFjpAld; 
,izf;fg;gl;bUe;jhy; mJ %tpiza My;f`hy; vd miof;fg;gLfpwJ.   v.fh : 2-nkj;jpy;Gug;gd;-2-My;. 
IUPAC ngaupLk; Kiw :  

 –OH njhFjpia nfhz;Ls;s ePz;l njhlu;r;rpahd fhu;gd; rq;fpypapid njupT nra;jy;. 
 –OH njhFjpapid nfhz;Ls;s fhu;gd; Fiwthd vz;iz ngUk; tifapy; ePz;l rq;fpypj; njhlupy; cs;s fhu;gd; 

mZf;fSf;F xU Kidapy; ,Ue;J kW Kidf;F vz; ,Ljy;. 
 gjpypfSf;F ngaupLjy;. 
 My;f`hYf;F gpd;tUkhW ngaupLjy; 

Kd;ndhl;L  +   %ythu;j;ij   +   Kjd;ik gpd;ndhl;L +  ,uz;lhk; epiy gpd;ndhl;L 
(gjpypfs;)    (fhu;gd; vz;zpf;if)    (epiwTw;w/epiwTwh)           (My;) 
My;f`hy; tpidr;nray; njhFjpapd; mikg;G : 

 sp3 ,df;fyg;gile;j fhu;gDld; ,izf;fg;gl;Ls;s –OH njhFjpapd; mikg;ghdJ ePu; %yf;$wpy; i`l;u[NdhL 
,izf;fg;gl;Ls;s –OH njhFjpapd; mikg;gpid xj;Js;sJ. mjhtJ V tbtj;ij ngw;Ws;sJ. 

 Mf;]p[dpd; xU sp3 ,df;fyg;gile;j Mu;gpl;lhy; fhu;gdpd; xU sp3 ,df;fyg;gile;j Mu;gpl;lhYld; Neu;Nfhl;by; 
Nkw;nghUe;jp xU C-O> σ gpizg;ig Vw;gLj;JfpwJ. 

 NkYk;> Mf;]p[dpd; kw;WnkhU ,df;fyg;gile;j Mu;gpl;lhy;> i`l;u[dpd; 1s Mu;gpl;lhYld; Neu;Nfhl;by; 
Nkw;nghUe;jp xU O-H> σ gpizg;ig Vw;gLj;JfpwJ. 

 Mf;]p[dpd; vQ;rpAs;s ,uz;L sp3 ,df;fyg;gile;j Mu;gpl;lhy;fspy; Mf;]p[dpd; jdpj;j N[hb vyf;l;uhd;fs; ,lk; 
nfhz;Ls;sd. 

 jdpj;j ,ul;il - jdpj;j ,ul;il tpyf;F tpirapd; fhuzkhf> nkj;jdhypd; gpizg;Gf;Nfhzk; ehd;Kfpapd; 
gpizg;Gf; Nfhzkhd 109.50–y; ,Ue;J 108.90Mf Fiwe;J fhzg;gLfpwJ. 
My;f`hy;fisj; jahupj;jy; : 

1. My;fPd;fspypUe;J My;f`hy; jahupj;jy; : My;fPd;fspd; ,ul;il gpizg;gpd; FWf;Nf> fe;jf mkpyj;jpd; 
Kd;dpiyapy; ePu; %yf;$W Nru;f;if tpid Guptjhy; My;f`hy;fs; cUthfpd;wd. ,r;Nru;f;if tpidahdJ 
khu;Nfhdpf;fh/g; tpidapid gpd;gw;wp epfo;fpwJ. 

CH3-CH=CH2   +   H2O   
          
           CH3-CH(OH)-CH3 

2. fpupf;dhu;L tpidg;nghUspypUe;J My;f`hy;fisj; jahupj;jy; :  
 My;bi`Lfs; (m) fPl;Nlhd;fSld; cyu; <ju; Kd;dpiyapy; fpupf;dhu;L tpidg;nghUspid fUf;ftu; nghUs; 

Nru;f;if tpidg;Gupar; nra;J gpd; mkpy Kd;dpiyapy; ePuhw;gFf;Fk;NghJ My;f`hy;fs; cUthfpd;wd. 
 /ghu;khy;bi`lhdJ Xupida My;f`hiyAk;> kw;w My;bi`Lfs; <upiza My;f`hiyAk;> fPl;Nlhd;fs; 

%tpiza My;f`hiyAk; jUfpd;wd. 

 
3. i`l;NuhNghNuh Vw;wk; : ilNghNud; My;fPd;fSld; tpidg;gl;L l;iu My;ify; NghNuidj; jUfpwJ. ,e;j 

tpidahdJ My;fPdpd; ePNuw;w tpidahFk;. ,t;tpidahdJ vjpu; khu;Nfhdpf;fh/g; tpidapid gpd;gw;wp epfo;fpwJ. 
6 CH3-CH=CH2   +   B2H6   →    2(CH3-CH2 -CH2)3B 

(CH3-CH2 -CH2)3B   +   3H2O2    
   

       3CH3-CH2 -CH2-OH    +    B(OH)3 

4. fhu;gidy; Nru;kq;fis xLf;Fjy; :  
 nll;uhi`l;NuhgpA+uhd;(THF) Nghd;w fiug;ghd;fspd; Kd;dpiyapy; My;bi`Lfs; (m) fPl;Nlhd;fis LiAlH4 nfhz;L 

xLf;fkilar; nra;J gpd; ePuhw;gFf;f My;f`hy;fs; cUthfpd;wd. 
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 uhNd epf;fy;> Na-Hg/H2O Nghd;w gpw xLf;Fk; fhuzpfisg; Nghyd;wp LiAlH4 fhu;gidy; Nru;kq;fspy; fhzg;gLk; 
,ul;ilg; gpizg;gpid xLf;Ftjpy;iy. vdNt epiwTwh My;f`hy;fisj; jahupf;f ,J xU rpwe;j xLf;Fk; 
fhuzpahFk;. 

 
ghyp i`l;upf; My;f`hy; : xd;wpw;Fk; Nkw;gl;l –OH njhFjpfisg; ngw;wpUg;git v.fh : fpisf;fhy;. 

1 fpisf;fhiyj; jahupj;jy; : vj;jyPid Fspu;e;j fhuk; fye;j nghl;lhrpak; ngu;khq;fNdl;il (Ngaupd; fhuzp) 
gad;gLj;jp i`l;uhf;]pNyw;wk; nra;Ak; NghJ vj;jpyPd; fpisf;fhy; cUthfpwJ. 

CH2 = CH2    +   H2O   
              
                CH2(OH) - CH2(OH) 

2 fpspruhy; jahupj;jy; :  
 gy;NtW ,aw;if nfhOg;Gfspy; fpspruhy; fhzg;gLfpwJ. NkYk; ,J ePz;l rq;fpyp mikg;igf; nfhz;l cau; 

nfhOg;G mkpyq;fspy; fpspriuy; v];lu;fshf fhzg;gLfpwJ.  
 ,e;j nfhOg;G mkpyq;fis fhu ePuhw;gFg;gpw;F cl;gLj;Jk; NghJ fpspruhy; cUthfpwJ. ,t;tpid Nrhg;ghf;Fjy; 

tpid vdg;gLk;. 

 
Y}fh]; Ma;T : 
   My;f`hy;fis Y}fh]; fhuzpAld; (mlu; HCl kw;Wk; ePuw;w ZnCl2 fyit) miw ntg;gepiyapy; tpidg;gLj;Jk; 
NghJ %tpiza My;f`hy;fs; cldbahf My;ify; N`iyLfisj; jUfpd;wd. ,J tpid epfo; Clfj;jpy; 
fiuahj; jd;ikapid ngw;wpUg;gjhy; cldbahf fyq;fy; jd;ik Njhd;WfpwJ. 
            CH3                          CH3 

       CH3 - C - OH     +     HCl   
           
                CH3 - C - Cl            +        H2O      

                          

                          CH3                                                                                      CH3              
<upiza My;f`hy;fs; 5 Kjy; 10 epkplq;fspy; My;ify; N`iyLfisj; jUtjhy; fyq;fy; jd;ik jhkjkhf 
Njhd;WfpwJ. 
                    CH3                            CH3 

                                   CH3 - CH - OH     +     HCl   
           
                CH3 - CH - Cl            +        H2O           

Mdhy; miw ntg;gepiyapy; Xupiza My;f`hy;fs; Y}fh]; fhuzpAld; vt;tpj tpidapYk; <Lglhjjhy; fyq;fy; 
jd;ikapidj; jUtjpy;iy. 

                             CH3 – CH2 - OH     +     HCl   
           
             miw ntfg;gepiyapy; tpid VJkpy;iy.  

                                   (ntg;gg;gLj;Jk; epiyapy; kl;LNk fyq;fy; jd;ik Njhd;Wk;)       
tpf;lu; Nkau; Nrhjid : 
   ntt;NtW tifahd My;f`hy;fs; cUthf;Fk; iel;Nuh My;Nfd;fs; iel;u]; mkpyj;Jld; vj;jifa 
tpidGupAk; jd;ikiag; ngw;Ws;sJ vd;gjid mbg;gilahff; nfhz;lJ. 
1.My;f`hy;fis I2/P cld; tpidg;gLj;j My;ify; mNahilL cUthf;Fjy;. 
2.,t;thW cUthd My;ify; mNahilil AgNO2 cld; tpidg;gLj;jp iel;Nuh My;Nfd;fis cUthf;Fjy;. 
3.,Wjpahf iel;Nuh My;Nfd;fs; HNO3 cld; (NaNO2/HCl fyit) tpidg;gLj;jp ngwg;gLk; tpisg;nghUSld; KOH 
Nru;f;fg;gl;L fiury; fhuj;jd;ik ngwr; nra;jy;. 
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KbT : 
 Xupiza My;f`hy;fs; rptg;G epwj;jpidj; jUfpd;wd. 
 <upiza My;f`hy;fs; ePy epwj;jpidj; jUfpd;wd. 
 %tpiza My;f`hy;fs; vt;tpj epwj;ijAk;  jUtjpy;iy.  

My;f`hy;fspd; ,aw;gz;Gfs; : 
 Fiwthd fhu;gd; vz;zpf;if cila My;f`hy;fs; epwkw;w ePu;kq;fs;> cau; vz;zpf;if cilait nkOF Nghd;w 

jpz;kq;fs;. 
 My;Nfd;fs;> My;bi`Lfs;> v];lu;fs; Nghd;w gpw fupkr; Nru;kq;fisf; fhl;bYk; ,it mjpfkhd nfhjpepiyiag; 

ngw;Ws;sd. My;f`hy;fspy; %yf;$WfSf;fpilNa fhzg;gLk; i`l;u[d; gpizg;Ng ,jw;F fhuzkhf mikfpwJ. 
 Xupiza My;f`hy;fs; mjpf nfhjpepiyiaAk; %tpiza My;f`hy;fs; Fiwthd nfhjpepiyiaAk; 

nfhz;Ls;sd. 
 Fiwthd fhu;gd; vz;zpf;if cila My;f`hy;fs; ePUld; i`l;u[d; gpizg;gpid Vw;gLj;Jk; jd;ikapidg; 

ngw;wpUg;gjhy; mitfs; ePupy; fiuAk; jd;ikiaf; nfhz;Ls;sd. 
My;f`hy;fspd; Ntjpg;gz;Gfs; : 

1. My;f`hy;fspd; fUf;ftu; gjpyPl;L tpidfs; :  
 My;f`hy;fs; i`l;NuhN`ypf; mkpyq;fSld; fUf;ftu; gjpyPl;L tpidf;F cl;gl;L My;ify; N`iyLfisj; 

jUfpd;wd. %tpiza My;f`hy;fisg; nghUj;jtiuapy; tpid epfo ntg;gg;gLj;Jjy; Njitg;gLfpwJ. 

CH3 – CH2 - OH     
   
       CH3 – CH2 – Br      +     H2O 

 Xupiza My;f`hy;fspypUe;J My;ify; N`iyLfs; cUthFk; tpid SN
2 tpidtop Kiwia gpd;gw;WfpwJ. 

 %tpiza My;f`hy;fspypUe;J My;ify; N`iyLfs; cUthFk; tpid SN
1 tpidtop Kiwia gpd;gw;WfpwJ. 

 
 

2. My;f`hy;fspd; ePf;f tpidfs; : My;f`hy;fis fe;jf mkpyk; Nghd;w jFe;j ePufw;Wk; tpidg;nghUSld; 
tpidg;gLj;Jk;NghJ mLj;jLj;j fhu;gd;fspy; KiwNa H kw;Wk; OH Mfpad ,of;fg;gl;L fhu;gd; - fhu;gd; ,ul;il 
gpizg;G cUthfpwJ. 

CH3 – CH2 - OH     
     
        CH2 = CH2       +     H2O 

 Xupiza My;f`hy;fs; E2 tpidtopKiwia gpd;gw;wp ePufw;Wk; tpidapy; cl;gLfpd;wd. 

 
 %tpiza My;f`hy;fs; E1 tpidtopKiwia gpd;gw;wp ePufw;Wk; tpidapy; cl;gLfpd;wd. 

 
nrapl;nrt; tpjp :   
   %yf;$WfSf;fpilNa epfOk; ePufw;w tpidfspy; xd;wpw;f;Fk; Nkw;gl;l topfspy; fhu;gd; - fhu;gd; ,ul;il 
gpizg;G cUthf tha;g;G ,Uf;Fk; vdpy; mjpf mstpy; gjpyPL mile;j My;fPd; mjhtJ epiyg;Gj; jd;ikAila 
My;fPd; Kjd;ik tpisnghUshf cUthfpwJ. 
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My;f`hy;fspd; Mf;]p[Ndw;wk; :  
 mkpyk; fye;j Nrhbak; ilFNuhNkl; MdJ tof;fkhf Mf;]p[Ndw;wpahfg; gad;gLj;jg;gLfpwJ. 
 Xupiza My;f`hy;fs; Mf;]p[Ndw;wk; mile;J My;bi`Lfisj; jUfpwJ. My;bi`Lfs; NkYk; Mf;]p[Ndw;wk; 

mile;J fhu;ghf;]pypf; mkpyj;ijj; jUfpwJ. 
 <upiza My;f`hy;fs; Mf;]p[Ndw;wk; mile;J fPl;Nlhd;fisj; jUfpwJ. fPl;Nlhd;fs; NkYk; Mf;]p[Ndw;wk; 

mile;J xU fhu;gd; vz;zpf;if Fiwthf nfhz;l fhu;ghf;]pypf; mkpyj;ijj; jUfpwJ. 
 %tpiza My;f`hy;fs; Mf;]p[Ndw;wk; mile;J xU fhu;gd; vz;zpf;if Fiwthf nfhz;l fPl;Nlhd;fisj; 

jUfpwJ. fPl;Nlhd;fs; NkYk; Mf;]p[Ndw;wk; mile;J kw;WnkhU fhu;gd; vz;zpf;if Fiwthf nfhz;l 
fhu;ghf;]pypf; mkpyj;ijj; jUfpwJ. 

 My;bi`Lfs; my;yJ fPl;Nlhd;fs; cUthFk; epiyapNyNa Mf;]p[Ndw;w tpidia epiwT nra;a gpupbdpak; 
FNshNuh FNuhNkl;lhdJ Mf;]p[Ndw;wpahfg; gad;gLj;jg;gLfpwJ. 

 
 ];tu;d; Mf;]p[Ndw;wk; :    
    ,k;Kiwapy;  ilnkj;jpy; ry;ghf;i]L (DMSO) MdJ Mf;]p[Ndw;wpahfg; gad;gLfpwJ. ,J My;f`hy;fis 
My;bi`Lfs;/fPl;Nlhd;fshf khw;wkila nra;fpwJ. ,k;Kiwapy;  DMSO kw;Wk; Mf;]iyy; FNshiuLld; 
tpidg;Gupa nra;J gpd; l;iu vj;jpy; mkpDld; Nru;f;if tpid epfo;j;jg;gLfpwJ.   

 
capu; Mf;]p[Ndw;wk; :  

 capupdq;fs; cl;nfhs;Sk; czthdJ nehjpf;fg;gLtjhy; My;f`hy; cUthfpwJ. 
 My;f`hiy er;R ePf;fk; nra;a> fy;yPuyhdJ My;f`hy; Bi`l;Nuhn[Nd];(ADH) vDk; nehjpapid cw;gj;jp 

nra;fpwJ. 
 tpyq;fpdq;fspy; fhzg;gLk; epNfhbdikL mbidd; ilepA+f;spNahilL(NAD) Mf;]p[Ndw;wpahf nray;gLfpwJ. 
 NkYk;> ADH MdJ er;Rj; jd;ikAila My;f`hiy er;Rj; jd;ikaw;w My;bi`Lfshf Mf;]p[Ndw;wk; milar; 

nra;a tpidNtf khw;wpahf nray;gLfpwJ. 

CH3 – CH2 - OH    +   NAD+      
   
       CH3 – CHO      +     NADH      +        H+ 

                                                       vj;jdhy;                                vj;jdy;    

v];luhf;Fjy; tpid : My;f`hy; xU mkpyj;jpd; Kd;dpiyapy; fhu;ghf;]pypf; mkpyq;fSld; tpidGupe;J 
v];lu;fisf; nfhLf;Fk; tpidf;F v];luhf;fy; tpid vd;W ngau;. 

CH3– CH2 –  OH    +   HO – CO – CH3
      

  

      CH3 – CO – O –  CH2 –  CH3 

vj;jdhy;                        
vj;jdhapf; mkpyk ;              vj;jpy; vj;jNdhNal; 

fPo;fz;l tpidfis vOJf :  
1. vj;jpyPd; fpisf;fhy;  -  <j;jPd; : 

vj;jpyPd; fpisf;fhiy HI my;yJ P/I2 cld; tpidg;gLj;Jk;NghJ 1>2-ilmNahNlh <j;Njd; Kjypy; cUthfpwJ. ,J 
rpijtile;J <j;jPidj; jUfpwJ. 

              CH2 – OH          
          
          

      
      

    
   
     CH2  

              CH2 – OH                                                             CH2 
2. vj;jpyPd; fpisf;fhy;  -  iliel;Nuh fpisf;fhy; : 

mlu; fe;jf mkpyj;jpd; Kd;dpiyapy; mlu; HNO3 cld; tpidg;gLj;Jk; NghJ vj;jpyPd; fpisf;fhy; il iel;Nuh 
fpisf;fhiyj; jUfpwJ. 

               CH2 – OH          
     
           CH2 – O – NO2 

               CH2 – OH                        CH2 – O – NO2 

ePufw;Wk; tpidfs; : vj;jpyPd; fpisf;fhy; gy;NtW epge;jidfspy; ePufw;Wk; tpidf;F cl;gl;L ntt;NtW 
tpisnghUs;fisj; jUfpwJ. 

1. vj;jpyPd; fpisf;fhy;  -  1>2-<g;ghf;]p <j;Njd;(Mf;]pNud;) : 
vj;jpyPd; fpisf;fhiy 773K ntg;gepiyf;F ntg;gg;gLj;j <g;ghf;i]il jUfpwJ. 
              CH2 – OH                       CH2 

                                     
     
                          O 

              CH2 – OH                       CH2 
2. vj;jpyPd; fpisf;fhy;  -  vj;jdy; : 

ePu;j;j fe;jf mkpyk; my;yJ ePuw;w ZnCl2 Kd;dpiyapy; mjpf mOj;jj;jpy; %lg;gl;l Fohapy; ntg;gg;gLj;Jk; NghJ 
mrpl;lhy;bi`L cUthfpwJ. 
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               CH2 – OH          
               
                  CH2      →     CH3 

                                              -H2O             

               CH2 – OH                                     CH-O-H        CHO 
3. vj;jpyPd; fpisf;fhy;  -  1>4-ilMf;N]d; :  

mlu; fe;jf mkpyj;Jld; thiytbf;Fk; NghJ fpisf;fhy; ilMf;N]idj; jUfpwJ. 

HO – CH2 – CH2 – OH     
         
                                             CH2 – CH2 

                                           -H2O                             O                                  O 

HO – CH2 – CH2 – OH                                                      CH2 – CH2 

      <j;Njd;-1>2-ilahy;                                                 1>4-ilMf;Nrd; 

fpisf;fhypd; Mf;]p[Ndw;wk; : 
1. vj;jpyPd; fpisf;fhy;  -  fpisMf;]hy; : 

iel;upf; mkpyk; my;yJ fhuk; fye;j nghl;lhrpak; ngu;khq;fNdl;il Mf;]p[Ndw;wpahf gad;gLj;Jk; NghJ gpd;tUk; 
tpisnghUl;fs; cUthfpd;wd. 
              CH2 OH                 CHO                   COOH               COOH                  COOH                    

                                 
   
                            

   
                         

   
                          

   
                              

              CH2 OH                 CH2 OH              CH2 OH             CHO                     COOH   

 

                                [O] 

          

                                           CHO                             [O] 

                                                

                                           CHO  
2. vj;jpyPd; fpisf;fhy;  -  ghu;khy;bi`L : 

vj;jpyPd; fpisf;fhiy ngu;mNahbf; mkpyj;Jld; tpidg;Gupar; nra;Ak;NghJ ghu;khy;bi`ilj; jUfpwJ. 
                                                            O 
      
              CH2 OH                          CH2 – O                  O                                       H – C – H  

                               +     
      
                                    I               OH            →                   +                 +      HIO3 

              CH2 OH                          CH2 – O                   O                                      H – C – H 
 
                                                         O 
fpspruhypd; Ntjptpidfs; : 

1. fpspruhy; - TNG(l;iu nel;Nuh fpsprupd;) : fpspruhy;> fe;jf mkpyj;jpd; Kd;dpiyapy; iel;upf; mkpyj;Jld; 
tpidGupe;J TNG(l;iu iel;Nuh fpsprupd;) jUfpwJ.  

2.                            CH2 OH                                                                                 CH2 - O – NO2                          

                           CH2 OH            +         3HONO2           
         
                             CH2 - O – NO2             +      3H2O             

                          CH2 OH                                                                                  CH2 - O – NO2    

3. fpsprupd;  - mf;Nuhypd; :   fpspruhiy mlu; H2SO4, KHSO4 Nghd;w ePu; ePf;Fk; tpidg;nghUSld; tpidg;gLj;Jk; NghJ 
,J ePu; ePf;f tpidf;F cl;gl;L mf;Nuhypidj; jUfpwJ.      
                     CH2 OH                          CH2 

                                                                                   

                     CH2 OH                
     
                        CH  

 

                     CH2 OH                                           CHO  
             Gug;gd;-1>2>3-l;iu My;         mf;Nuhypd; 

4. Mf;]p[Ndw;wk; : Mf;]p[Ndw;wj;jpw;F gad;gLj;jg;gLk; Mf;]p[Ndw;wpiag; nghUj;J fpspruhy; ntt;NtW 
Mf;]p[Ndw;w tpisg;nghUl;fisj; jUfpwJ. fpspruhy; MdJ  

 ePu;j;j HNO3 cld; fpsprupf; mkpyk; kw;Wk; lhu;l;Nuhdpf; mkpyk; fpilf;fpwJ. 
 mlu; HNO3 cld; Mf;]p[Ndw;wk; nra;Ak;NghJ Kf;fpakhf fpsprupf; mkpyk; fpilf;fpwJ. 
 gp];kj; iel;Nul; cld; Mf;]p[Ndw;wk; nra;Ak;NghJ kPNrh Mf;]hypf; mkpyj;ij jUfpwJ. 
 Br2/H2O my;yJ NaOBr my;yJ ngd;lhd; tpidnghUs;(FeSO4 + H2O2) Mfpadtw;Ws; xd;iw Mf;]p[Ndw;wpahf 

gad;gLj;Jk;NghJ fpspruhy;bi`L kw;Wk; ili`l;uhf;]p mrpl;Nlhd; Mfpa tpisg;nghUl;fspd; fyit cUthfpwJ. 
 HIO4 my;yJ LTA(nyl; nll;uh mrpl;Nll;) cld; Mf;]p[Ndw;wk; nra;Ak;NghJ ghu;khy;bi`L kw;Wk; ghu;kpf; mkpyk; 

cUthfpwJ. mkpyk; fye;j KMnO4 I gad;gLj;jp Mf;]p[Ndw;wk; nra;Ak;NghJ fpspruhy; Mf;]hypf; mkpyj;ij 
jUfpwJ. 
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My;f`hy;fspd; gad;fs; : 
nkj;jdhypd; gad;fs; :  

1. ngapz;l;> thu;dp~;fs;> n~y;yhf;> gir> rpnkz;l; Nghd;wtw;wpw;F nkj;jdhy; fiug;ghdhfg; gad;gLfpwJ. 
2. rhaq;fs;> kUe;Jg;nghUl;fs;> thridj;jputpaq;fs; kw;Wk; ghu;khy;bi`L Mfpad jahupg;gpy; gad;gLfpwJ. 

vj;jdhypd; gad;fs; : 
1. vj;jdhy; ngapz;l; kw;Wk; thu;dp~;fs; jahupg;gpy; gad;gLfpwJ. NkYk; <ju;> FNshNuhghu;k;> mNahNlhghu;k;> rhaq;fs;> 

CLUTk; Nrhg;Gfs; Mfpadtw;wpd; jahupg;gpy; gad;gLfpwJ. 
2. jpwd;kpF My;f`hy; vd;w ngaupy; Mfha tpkhdq;fspy; vupnghUshfg; ngl;NuhYf;F khw;whf gad;gLfpwJ. 
3. capu;nghUs; khjpupfSf;F gjgLj;Jk; nghUshfg; gad;gLfpwJ. 

vj;jpypd; fpisf;fhypd; gad;fs; : 
1. jhdpaq;fp ,ae;jpuq;fspd; NubNal;lu;fspy; ciw vjpu;nghUshfg; gad;gLfpwJ. 
2. TNG cld; Nru;j;J ,jd; iel;Nul; ntb nghUshfg; gad;gLfpwJ. 

fpspruhypd; gad;fs; : 
1. jpz;gz;lq;fs; kw;Wk; ghdq;fs; jahupg;gpy; ,dpg;G RitA+l;bahf fpspruhy; gad;gLfpwJ. 
2. moF rhjdg; nghUl;fs; kw;Wk; xsp CLUTk; Nrhg;Gfs; jahupg;gpy; gad;gLfpwJ. 
3. ik kw;Wk; ik cwpQ;Rk; Kj;jpiu jpz;L Mfpad jahupg;gpYk; fbfhuq;fspy; caTg; nghUshfTk; gad;gLfpwJ. 
4. ildikl;> fhu;ill; Nghd;w ntbnghUl;fs; jahupg;gpy; ,J irdh fspkz;Zld; fye;J gad;gLj;jg;gLfpwJ. 

My;f`hy;fspd; mkpyj; jd;ik : 
 My;f`hy;fs; ePUld; xg;gplj;jf;f mstpy; typik Fiwthd mkpykhFk;. 
 nkj;jdhiyj; jtpu gpw midj;J My;f`hy;fSk; ePiu tpl typik Fiwe;jit. 
 ePupd; Ka kjpg;G 1.8 x 10-16 Mdhy; My;f`hy;fspd; kjpg;ghdJ 10-18 Kjy; 10-16  vd;w mstpy; ,Uf;Fk;. 
 My;f`hy;fs; Nrhbak;> mYkpdpak; Nghd;w tpidj;jpwd; kpf;f cNyhfq;fSld; tpidg;Gupe;J My;fhf;irLfisj; 

jUfpwJ. NkYk; ,t;tpidapy; i`l;u[d; thA ntspNaWfpwJ. 
2C2H5 – OH      +     2Na       →        2C2H5 – ONa      +       H2 ↑ 

1
0
, 2

0
  kw;Wk; 3

0
  My;f`hy;fspd; mkpyj;jd;ikia xg;gpLjy; :   

 My;f`hy;fspd; mkpyj;jd;ikf;F mjd; O-H njhFjpapd; KidTj; jd;ikAila gpizg;G fhuzkhd mikfpwJ. 
 OH njhFjp gpizf;fg;gl;Ls;s fhu;gDld;> vyf;l;uhid jd;id Nehf;fp ftUk; ,ay;Gila –Cl, -F Nghd;w -I 

njhFjpfs; ,izf;fg;gl;bUg;gpd; mj;jifa njhFjpfs; vyf;l;uhd; mlu;tpid jk;ik Nehf;fp ftu;tjd; %yk; 
GNuhl;lhd; toq;Fjiy rhjfkhf;Ffpd;wd. 

 khwhf> My;ify; njhFjp Nghd;w vyf;l;uhid tpLtpf;Fk; ,ay;Gila +I njhFjpfs;> Mf;]p[d; kPjhd vyf;l;uhd; 
mlu;tpid mjpfupf;fpd;wd. NkYk;> OH gpizg;gpd; KidTj; jd;ikapid Fiwf;fpd;wd. vdNt> ,jd; tpisthf 
mkpyj; jd;ik FiwfpwJ. 

 10, 20  kw;Wk; 30  My;f`hy;fis xg;gpLk;NghJ OH njhFjp ,lk; ngw;Ws;s fhu;gDld; ,izf;fg;gl;Ls;s My;ify; 
njhFjpfspd; vz;zpf;if %tpiza My;f`hypy; mjpfk;. ,jd; tpisthf mkpyj; jd;ik gpd;tUk; tupirapy; 
mikfpwJ. 

10My;f`hy;fs;  >  20My;f`hy;fs;  >   30 My;f`hy;fs; 

 
 My;f`hy;fs; gpuhd;];ll; fhukhfTk; nray;gl ,aYk;. OH njhFjpapd; Mf;]p[d; jdpj;j gpizg;gpy; <Lglhj 

vyf;l;uhd; ,ul;ilfisf; nfhz;bUg;gjd; fhuzkhf GNuhl;lhid Vw;Fk; ,ay;gpidg; ngw;Ws;sJ. 

 
gPdhy;fspd; mkpyj;jd;ik : 

 mypghl;bf; My;f`hy;fisf; fhl;bYk; gPdhy; mjpf mkpyj;jd;ik cilaJ. 
 gPdhypd; ePu;f;friyf; fUJNthk; 

C6H5 – OH     +     HOH          C6H5 – O-     +     H3O
+ 

 Nkw;fz;Ls;s rkepiyf;F> 250C y; Ka kjpg;G 1 x10-10 ,jpypUe;J gPdhyhdJ My;f`hiy tpl mjpf mkpyj;jd;ik 
ngw;Ws;sJ vd;gij mwpayhk;. 

 gPdhypd; mjpf mkpyj;jd;ikapid gPdhf;i]L madpapd; epiyg;Gj; jd;ikapd; %yk; tpsf;fyhk;. 
 cldpirtpdhy; gPdhf;i]L madpahdJ gPdhiyf; fhl;bYk; mjpf epiyg;Gj; jd;ikia ngWfpwJ. 
 -NO2, -Cl Nghd;w vyf;l;uhd; ftu; njhFjpfis Mu;j;Njh kw;Wk; ghuh epiyfspy; fhzg;gLk;NghJ> mj;jifa 

gjpypfis cila gPdhy;fs;> gPdhiyf; fhl;bYk; mjpf mkpyj; jd;ikia ngWfpd;wd. 
gPdhy;fs; : ngd;rPdpy; OH njhFjpia Neubahf nfhz;Ls;s fupk Nru;kq;fs; gPdhy;fs; vd miof;fg;gLfpd;wd. OH 

njhFjpia nfhz;Ls;s fhu;gd; mZ sp3 ,df;fyg;gpdkhjiy ngw;Ws;sJ.  
gPdhypd; jahupg;G Kiwfs; : 

1. lt; Kiwapy; gPdhy; jahupj;jy; : 
300 tspkz;ly mOj;jk; kw;Wk; 633K ntg;gepiy nfhz;l %ba fydpy; itj;J FNshNuh ngd;rPid 6 – 8% NaOH 

nfhz;L ePuhw;gFf;Fk; NghJ Kjypy; Nrhbak; gPdhf;i]L fpilf;fpwJ. ,jid ePu;j;j HCl nfhz;L tpidg;gLj;j 
gPdhy; fpilf;fpwJ. 
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gPdhypd; tiffs; : 

 
             
 2. ngd;rPd; ry;Nghdpf; mkpyj;jpypUe;J gPdhy; jahupj;jy; : 
ngd;rPid Xypak; nfhz;L ry;NghNdw;wk; nra;Ak;NghJ ngd;rPd; ry;Nghdpf; mkpyk; fpilf;fpwJ. ,jid 623K 

ntg;gepiyapy; NaOH nfhz;L ntg;gg;gLj;Jk; NghJ Nrhbak; gPdhf;i]L cUthfpwJ. ,e;j Nru;kj;ij 
mkpykhf;fYf;F cl;gLj;Jk;NghJ gPdhy; fpilf;fpwJ. 

 
3.mdpypdpypUe;J gPdhy; jahupj;jy; : 
mdpyPid 273 - 278K ntg;gepiyapy; iel;u]; mkpyj;Jld;(NaNO3 + HCl) ilaNrh Mf;fYf;F cl;gLj;Jk;NghJ 
Kjypy; ngd;rPd; ilaNrhdpak; FNshiuL fpilf;fpwJ. ,jid fdpk mkpy Kd;dpiyapy; #lhd ePUld; 
tpidg;gLj;Jk; NghJ gPdhy; fpilf;fpwJ. 

 
4.fpA+kpdpypUe;J gPdhy; jahupj;jy; : 
523K ntg;gepiyapy; H3PO4 tpidA+f;fp Kd;dpiyapy; xU %ba fydpy; ngd;rPd; kw;Wk; GNuhg;gPd; fye;j fyitia 
ntg;gg;gLj;Jk;NghJ fpA+kpd; fpilf;fpwJ. fpA+kpd; kw;Wk; 5% ePupa Nrhbak; fhu;NghNdl; fiurYld; fhw;iw 
nrYj;Jk;NghJ Mf;]p[Ndw;wkile;J fpAkpd; i`l;Nuhnguhf;i]L fpilf;fpwJ. ,jid ePu;j;j mkpyj;Jld; 
tpidg;gLj;Jk; NghJ gPdhy; kw;Wk; mrpl;Nlhd; fpilf;fpwJ. Mrpl;Nlhd; ,t;tpidapy; Kf;fpa Jiz tpisnghUshf 
fpilf;fpwJ. 

 
gPdhypd; ,aw;gpay; gz;Gfs; : 

 gPdhy;fs; epwkw;w Crp tbtKila gbfk;. 
 ,J ePu; cwpQ;Rk; jd;ik> mupf;Fk; jd;ik kw;Wk; tp~j;jd;ik nfhz;ljhfTk; cs;sJ. 
 fhw;W kw;Wk; xsp gPdhypd; kPJ gLk;NghJ ,sQ;rptg;G epwkhf khWk;. 
 vspa gPdhy;fs; ePu;kkhfTk; my;yJ Fiwe;j cUFepiyAila jpz;kq;fshfTk; cs;sd. ,it kpf mjpf 

nfhjpepiyfis nfhz;Ls;sd. 
 gPdhypy; i`l;u[d; gpizg;G ,Ug;gjhy; ePupy; Fiwe;j msT fiufpwJ. ,Ug;gpDk; gjyPL nra;ag;gl;l gPdhy;fs; 

ePupy; fiutjpy;iy. 
gPdhypd; Ntjpg;gz;Gfs; : 
-OH njhFjpf;fhd tpidfs; : 
1. Zn J}Sld; tpid : gPdhy; Zn J}Sld; tpidg;gLj;Jk; NghJ ngd;rPd; fpilf;fpwJ. ,t;tpidapy; mNuhNkl;bf; 
tisaj;jpy; cs;s OH njhFjp ePf;fg;gLfpwJ. 

 
 
2.mk;NkhdpahTld; tpid : ePuw;w ZnCl2 Kd;dpiyapy; gPdhy; mk;NkhdpahTld; tpidg;gl;L mdpyPidj; jUfpwJ. 
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3. ];fhl;ld; ngskd; tpid : 
   gPdhy; mkpyf; FNshiuLld; tpidg;gl;L v];lu;fisj; jUfpwJ. gPdhypd; mrpl;ilNyw;w kw;Wk; ngd;irNyw;w 
tpidfSf;F ];fhl;ld; ngskd; tpid vd;W ngau;. 

 
4. tpy;ypahk;rd; <ju; njhFg;G tpid : 
    gPdhypd; fhuf; fiury; My;ify; N`iyLfSld; tpidg;gl;L <ju;fisj; jUfpd;wd. My;ify; N`iyL fhu 
Kd;dpiyapy; gPdhf;i]L madpahy; fUf;ftu; gjpyPl;L tpidfSf;F cl;gLfpwJ. 

 
5.Mf;]p[Ndw;wk; : gPdhy; mlu; H2SO4  mkpyk; fye;j K2Cr2O7 Kd;dpiyapy; fhw;wpy; Mf;]p[Ndw;wk; mile;J 1>4 
ngd;NrhFapNdhd; Nru;kj;jpidj; jUfpwJ. 

 
6.xLf;fk; : gPdhiy tpidA+f;fp Kd;dpiyapy; i`l;u[d; Vw;wk; nra;Ak;NghJ tisa n`f;rdhy; fpilf;fpwJ. 

 
ngd;rPd; tisaj;jpw;fhd tpidfs; : 
vyf;l;uhd; ftu; mNuhNkl;bf; gjpyPl;L tpidfs; : Nghd;w njhFjpfs; ngd;rPd; tisaj;jpy; Neubahf ,lk; 
ngw;wpUf;Fk; NghJ mitfs; ngd;rPd; tisaj;ij fpsu;TWj;Jtjhy; tuf;$ba vyf;l;uhd; ftu; nghUl;fs; Mu;j;Njh 
kw;Wk; ghuh ,lj;ij Mf;fpukpj;J nfhs;fpd;wd. 

1. iel;uNrh Vw;wk; : Fiwe;j ntg;gepiyapy; gPdhy; HNO3 cld; vspjhf iel;uNrh Vw;wk; milfpwJ. 

 
2. iel;Nuh Vw;wk; : gPdhy; miw ntg;gepiyapy; 20% iel;upf; mkpyj;Jld; tpidg;gl;L Mu;j;Njh kw;Wk; ghuh iel;Nuh 

gPdhy; fyitfis jUfpwJ. 

 
 Mu;j;Njh kw;Wk; ghuh khw;wpaq;fs; ePuhtpahy; fha;r;rp tbj;jy; %yk; gpupj;J vLf;fg;gLfpwJ. 
 Mu;j;Njh iel;Nuh gPdhypy; %yf;$wpDs; epfOk; i`l;u[d; gpizg;G ,Ug;gjhy; ePupy; fiuAk; jpwd; FiwthfTk; 

vspjpy; MtpahFk; jd;ikAilajhfTk; cs;sJ. 
 ghuh iel;Nuh gPdhypy; %yf;$WfSf;fpilg;gl;l i`l;u[d; gpizg;G ,Ug;gjhy; ePupy; vspjpy; fiuAk; jd;ikAk; 

Fiwe;j MtpahFk; jd;ikAk; nfhz;ljhf cs;sJ. 
 mlu; HNO3 + mlu; H2SO4 cld; gPdhy; iel;Nuh Vw;wk; mile;J gpf;upf; mkpyj;ij jUfpwJ. 

 
         

3. ry;NghNdw;wk; : 280K ntg;gepiyapy; gPdhy; mlu; H2SO4 cld; tpidg;gl;L gPdhy;        o- gPdhy; ry;Nghdpf; 
mkpyk; Kf;fpa tpisnghUshf fpilf;fpwJ. khwhf 373K ntg;gepiyapy;         p- gPdhy; ry;Nghdpf; mkpyk; Kf;fpa 
tpisnghUshf fpilf;fpwJ. 

 
4. N`y[Ndw;wk; : gPdhy; GNuhkpd; ePUld; tpidg;gl;L 2.4>6- l;iuGNuhNkh gPdhy; vDk; ntz;ik epw tPo;gbit 

jUfpwJ. 

 
278K ntg;gepiyapy; CS2 my;yJ CCl4 cld; ,t;tpid epfo;j;jg;gl;lhy; Mu;j;Njh kw;Wk; ghuh GNuhNkh gPdhy; fyit 
fpilf;fpwJ. 
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5. Nfhy;g; (m) Nfhy;g; ];fpkpl; tpid : 
    ,t;tpidapy; gPdhy; Kjypy; Nrhbak; gPdhf;i]lhf khw;wg;gLfpwJ. ,J gPdhiy tpl CO2 cld; vyf;l;uhd; 
ftu; gjyPl;L tpidapy; Ntfkhf tpidg;gLfpwJ. 400K ntg;gepiy kw;Wk; 4 – 7 tspkz;ly mOj;jj;jpy; Nrhbak; 
gPdhf;i]il mkpy ePuhw;gFg;gpw;F cl;gLj;Jk; NghJ rhyprpypf; mkpyk; fpilf;fpwJ. 

 
6. uPku; - Bkd; tpid : 
   CHCl3/NaOH  Kd;dpiyapy; xU –CHO cld; gPdhy; tpidg;gLk; NghJ Mu;j;Njh ,lj;jpy;  –CHO  njhFjp 
,lk;ngWfpwJ. ,t;tpidahdJ gjpyPL nra;ag;gl;l ngd;rhy; FNshiuL vDk; ,ilepiy nghUs; %ykhf 
eilngWfpwJ. 

 
7. gpdhy;g;jyPd; jahupg;G : 
    mlu; H2SO4  Kd;dpiyapy; gPdhy; jhypf; ePupypAld; tpidg;gl;L gpdhy;g;jyPd; fpilf;fpwJ. 

 
8. ,izg;G tpid : 
  fhuk; fye;j ngd;rPd; ilaNrhdpak; FNshiuLld; gPdhy; ,ize;J p -i`l;uhf;]p mNrhngd;rPd; (MuQ;R rptg;G 
epw rhak;) fpilf;fpwJ. 

 
My;f`hy; kw;Wk; gPdhy;fis NtWgLj;jp mwpAk; Nrhjidfs; : 

1. gPdhy; ngd;rPd; ilaNrhdpak; FNshiuLld; MuQ;R rptg;G epw rhak; fpilf;fpwJ. khwhf vj;jdhy; jUtjpy;iy. 
2. gPdhy; eLepiy ngu;upf; FNshiuLld; fU Cjh epwj;ij jUfpwJ. Mdhy; My;f`hy;fs; jUtjpy;iy. 
3. gPdhy; Nrhbak; i`l;uhf;i]Lld; Nrhbak; gPdhf;i]il jUfpwJ. Mdhy; vj;jdhy; Nrhbak; i`l;uhf;i]Lld; 

tpidgLtjpy;iy. 
gPdhypd; gad;fs; :  

1. cyfpy; cw;gj;jpahFk; ghjpasT gPdhy;fs; gPdhy; ghu;khy;bi`L(Ngf;fiyl;) gprpd; jahupf;fg; gad;gLfpwJ. 
2. gpsnrbd;> ryhy;> M];gpupd; Nghd;w kUe;Jfs; jahupf;fTk;> gpdhy;g;jyPd; epwq;fhl;b jahupf;fTk;> gpf;upf; mkpyk; vDk; 

ntbkUe;J jahupf;fTk; gad;gLfpwJ. 
3. fhu;ghypf; Nrhg;Gfs; kw;Wk; Giuj;jLf;Fk; fhu;ghypf; fpupk;fspYk; gad;gLfpwJ. 

<ju;fs; : 
 ,uz;L My;ify; (m) miuy; njhFjpfis xU Mf;]p[d; mZtpd; %yk; (R – Ö – R)  ,izf;Fk; fupkr; 

Nru;kq;fSf;F <ju;fs; vd;W ngau;. 
 i`l;Nuhfhu;gdpy; cs;s xU i`l;u[d; mZtpw;F gjpyhf My;fhf;]p(-OR) my;yJ miuy; (-OAr) njhFjpfshy; 

gjpyPL nra;ag;gl;l i`l;Nuhfhu;gdpd; ngWjpfs; vd <ju;fs; fUjg;gLfpd;wd. 
 mypghl;bf; <ju;fspd; nghJthd tha;g;ghL : CnH2n + 2O. 

<ju;fspd; tiffs; : 
vspa <ju;fs; : Mf;]p[d; mZTld; ,ize;Js;s ,uz;L My;ify; my;yJ miuy; njhFjpfSk; xNu khjpupahf 
,Uf;Fk;. v.fh : CH3 – O – CH3 

fyg;gpd <ju;fs; : Mf;]p[d; mZTld; ,ize;Js;s ,uz;L My;ify; my;yJ miuy; njhFjpfSk; 
ntt;Ntwhditahf ,Uf;Fk;. v.fh : CH3 – O – CH – CH3 

                                                                                                           CH3 

mypg;ghl;bf; <ju;fs; : <ju; Mf;]p[Dld; ,ize;Js;s ,uz;Lk; My;ify; njhFjpfshf ,Ue;jhy; mit mypghl;bf; 
<ju;fs; vd miof;fg;gLfpwJ. v.fh : CH3 – O – CH3, CH3 – O – CH – CH3 

                                                                                                                                       CH3 

mNuhNkl;bf; <ju;fs; : <ju; Mf;]p[Dld; ,ize;Js;s ,uz;L njhFjpfspy; VNjDk; xd;Nwh my;yJ ,uz;LNkh 
miuy; njhFjpfshf ,Ue;jhy; mit mNuhNkl;bf; <ju;fs; vd miof;fg;gLfpwJ. v.fh :  

       
<ju; tpidr;nray; njhFjpapd; mikg;G : 

 <jupy; cs;s ,uz;L My;ify; njhFjpfSf;F ,ilapy; mikAk; Mf;]p[d; mZ My;f`hypy; cs;s - OH 
njhFjpia xj;Js;sJ. 
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 Mf;]p[d; mZ sp3 ,df;fyg;ig ngw;Ws;sJ. Mf;]p[dpd; sp3 ,df;fyg;G Mu;gpl;lhy; mjDld; ,ize;Js;s ,uz;L 
My;ify; njhFjpapd; C ,df;fyg;G Mu;gpl;lhYld; Neu;Nfhl;by; Nkw;nghUe;jp ,uz;L σ gpizg;ig cUthf;FfpwJ. 

 C – O – C gpizg;Gf; Nfhzk; ehd;Kfp gpizg;Gf; Nfhzj;ij tpl rw;W mjpfkhf ,Uf;Fk;. Vnddpy; ,uz;L ngupa 
My;ify; njhFjpfSf;fpilNa tpyf;F ,ilaPL ,Ug;gNj fhuzkhFk;. 

 
<ju;fs; jahupf;Fk; Kiwfs; : 

1. My;f`hypd; %yf;$WfSf;F ,ilg;gl;l ePu; ePf;fk; : 443K ntg;gepiyapy; vj;jdhy; mlu; H2SO4 cld; 
tpidg;gLk;NghJ ePu; ePf;fk; eilngw;W <j;jPd; fpilf;fpwJ. mNjg;Nghy; 413K ntg;gepiyapy; ePu; ePf;fj;jpw;F gjpyhf 
gjpyPl;L tpidfs; eilngw;W <ju;fs; fpilf;fpd;wd. 

                    CH3 – CH2 – OH  
          
            CH3 – CH2 – O - CH2 - CH3 

 ,t;tpid fyg;gpd <ju;fis tpl vspa <ju;fis jahupf;f rpwe;j KiwahFk;. 
 ,uz;L ntt;NtW My;f`hy;fis Nru;f;Fk; NghJ> ntt;NtW <ju;fspd; fyit cUthfpwJ. ,jidg; gpupj;njLg;gJ 

kpfTk; fbdk;. 
2. tpy;ypahk;rd; <ju; njhFg;G Kiw : My;ify; N`iyil My;f`hy; fye;j Nrhbak; My;fhf;i]L cld; 

tpidg;gLj;Jk;NghJ mjNdhL njhlu;Gila <ju; cUthfpwJ. ,J SN
2 tpidtopKiwf;F cl;gLfpwJ. 

CH3  – ONa    +    Br – C2H5    
 
    CH3  – O – C2H5     +    NaBr 

tpidtopKiw :  

CH3  – O-Na+    +     CH3 – CH2 – Br    
 
     CH3 – CH2 – O – CH3 

 My;ify; N`iyL SN
2 tpidf;F vspjpy; cl;gLk;. vdNt Xupiza My;ify; kw;Wk; %tpiza My;ify; nfhz;l 

fyg;gpd <ju; jahupf;f %tpiza My;ify; N`iyLk; Xupiza My;fhf;i]Lk; vLf;f Ntz;Lk;. 
 mt;thW ,y;yhky; %tpiza My;fhf;i]Lk; Xupiza My;ify; N`iyLk; vLg;NghNkahdhy; %tpiza 

My;f`hy; gjpyPl;L tpidf;F gjpyhf ePf;fy; tpidapy; <Lgl;L My;fPid cUthf;Fk;. 

 
3. My;f`hypd; nkj;jpNyw;w tpid : GSNuhNghupf; mkpy tpidA+f;fp Kd;dpiyapy; My;f`hy; laNrh kPj;NjDld; 

tpidg;gl;L vj;jpy; nkj;jpy; <jiu jUfpwJ. 

CH3 – CH2 – OH     +     CH2N2       
      
            CH3 – CH2 – O – CH3      +    N2 

<ju;fspd; ,aw;gpay; gz;Gfs; : 
 <ju;fs; KidTj; jd;ik cilaJ. 
 ,uz;L C – O gpizg;gpy; cs;s jdpj;j ,iz vyf;l;uhd;fspd; ntf;lhu; kjpg;Gfspd; $Ljy; <jupd; ,UKid 

jpUg;Gj;jpwd; kjpg;ig jUfpwJ. 
 il vj;jpy; <jupd; ,UKidj; jUg;Gj; jpwd;kjpg;G 1.18D. 
 <ju;fspd; nfhjpepiy mjid xj;j My;Nfd;fis tpl mjpfkhfTk;> mjid xj;j My;f`hy;fis tpl FiwthfTk; 

cs;sJ.  
 <jupy; cs;s Mf;]p[d; ePUld; i`l;u[d; gpizg;ig cUthf;FfpwJ. ,jdhy; ePupy; fiufpwJ. 
 <ju;fs; KidT  kw;Wk; Kidtw;w nghUl;fspy; ntFthf fiufpwJ. 

<ju;fspd; Ntjpg;gz;Gfs; : 
1. <ju;fspd; fUf;ftu; gjpyPl;L tpidfs; : HBr my;yJ HI cld; <ju; fUf;ftu; gjyPl;L tpidfspy; <LgLk;. HI MdJ 

HBr I tpl mjpf tpidahw;wy; nfhz;lJ.  

CH3 – CH2 – O – CH3      +      HI         
 
        CH3I     +   CH3 – CH2 – OH 

C6H5 – O – CH3      +      HI         
 
        CH3I     +   C6H5– OH 

tpidtopKiw :  
 <jupy; Xupiza My;ify; njhFjp ,Ue;jhy; SN

2 tpidapYk; %tpiza My;ify; njhFjp ,Ue;jhy; SN
1  tpizapYk; 

<LgLk;.  
 <jupy; GNuhl;lhd; Vw;wk; eilngw;w cld; N`iyL madp tpidGupa Muk;gpf;fpwJ. 
 ,e;j N`iyL madp cs;s <ju; Mf;]p[Dld; ,uz;L My;ify; njhFjpfspy; ve;j njhFjpapy; nfhs;splj; jil 

Fiwthf cs;sNjh mj;njhFjpAld; tpidGupfpwJ. 

 
 mjpf msT HBr my;yJ HI Nru;f;Fk;NghJ My;f`hy; kw;Wk; My;ify; N`iyilj; jUfpwJ.  
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2. <ju;fspd; Ra Mf;]p[Ndw;wk; : 
 tspkz;ly Mf;]p[d; Kd;dpiyapy; <ju;fis Nrkpj;J itf;Fk;NghJ> mJ nkJthf Mf;]p[Ndw;wkile;J 

i`l;Nuh nguhf;i]L kw;Wk; il My;ify; nguhf;i]L jUfpwJ. ,J ntbf;Fk; jd;ikAilaJ. 

 
 ,t;thW tspkz;ly Mf;]p[Dld; jhdhf elf;Fk; tpidf;F Ra Mf;]p[Ndw;wk; vd;W ngau;. 
3. ilvj;jpy; <jupd; rpy tpidfs; :  

 
4. mNuhNkl;bf; vyf;l;uhd; ftu; gjpyPl;L tpidfs; : My;fhf;]p njhFjp mNuhNkl;bf; tisaj;ij vyf;l;uhd; ftu; 

gjpyPl;L tpidf;F J}z;LfpwJ. NkYk; ,J Mu;j;Njh> ghuh topelj;Jk; njhFjpahFk;. 
 N`Nyh[Ndw;wk; : tpidNtfkhw;wp ,y;yhj #o;epiyapy; mdpNrhy; mrpl;bf; mkpyj;jpy; fye;j GNuhkpDld; 

GNuhkpNdw;wk; milfpwJ. ,jpy; ghuh GNuhNkh mdpNrhy; Kf;fpa tpisnghUshf fpilf;fpwJ.  

 
 iel;Nuh Vw;wk; : mdpNrhy; iel;Nuh Vw;w fyit(mlu; H2SO4/ mlu; HNO3) cld; tpidg;gl;L Mu;j;Njh iel;Nuh 

mdpNrhy; kw;Wk; ghuh iel;Nuh mdpNrhypd; fyitiaf; nfhLf;fpwJ.  

 
 g;uPly; fpuhg;l;]; tpid : ePuw;w AlCl3 Kd;dpiyapy; mdpNrhy; g;uPly; fpuhg;l;]; tpidf;F cl;gLfpwJ. 

 
<jupd; gad;fs; : 
ilvj;jpy; <jupd; gad;fs; :  

1. mWitr; rpfpr;irapy; kaf;f kUe;jhf gad;gLfpwJ. 
2. fupkr; Nru;kq;fis gpupj;njLj;jy; kw;Wk; fupk tpidfspy; rpwe;j fiug;ghdhf gad;gLfpwJ. 
3. Bry; kw;Wk; ngl;Nuhy; vQ;rpd;fspy; MtpahFk; njhlf;f jputkhf ilvj;jpy; <ju; gad;gLfpwJ. 
4. ,J xU Fsp&l;bahfTk; gad;gLfpwJ. 

mdpNrhypd; gad;fs; : 
1. mdpNrhy; thridj; jputpaq;fs; kw;Wk; G+r;rpf;nfhy;yp ngNuhnkhnd]; njhFg;Gf;fhd Kd;NdhbahFk;. 
2. mdpNrhy; kUe;J Clfkhf gad;gLfpwJ. 

myF 12. fhu;Nghidy; Nru;kq;fs; kw;Wk; fhu;ghf;]pypf; mkpyq;fs; 
mwpKfk; : 

 jhtuq;fs; kw;Wk; tpyq;fpdq;fspy; fhzg;gLk; GNuhl;Bd;fs;> fhu;Nghi`l;Nul;Lfs; Nghd;w capu; %yf;$Wfs; 
fhu;Nghidy; njhFjpia nfhz;Ls;sd. 

 vLj;Jf;fhl;lhf> gpuplhf;rhy; vd;gJ tpl;lkpd; B apypUe;J ngwg;gLk; xU My;bi`L MFk;. ,J ,iz nehjpahf 
nray;gLfpwJ. 

 ,iofs;> nefpopfs; kw;Wk; kUe;J nghUl;fspy; fhu;Nghidy; Nru;kq;fs; Kf;fpa gFjpg; nghUl;fshf nray;gLfpd;wd. 
 Ngf;fiyl; jahupg;gpy; ghu;khy;bi`L gad;gLfpwJ. 
 fha;r;riy Fiwf;fg; gad;gLk; ghuhrpl;lkhy; (p-mrpl;ilNyw;wkile;j mkpNdh gPdhy;) fhu;Nghidy; njhFjpiaf; 

nfhz;Ls;sJ. 
fhu;Nghidy; njhFjpapd; mikg;G :  

 fhu;Nghidy; fhu;gdhdJ sp2 ,df;fyg;gile;j epiyapy; fhzg;gLfpwJ. 
 fhu;gd; - Mf;]p[d; gpizg;ghdJ> My;fPd;fspd; fhu;gd; - fhu;gd; ,ul;ilg; gpizg;ig xj;Js;sJ. 
 fhu;Nghidy; fhu;gdhdJ %d;W sp2 ,df;fyg;gile;j Mu;gpl;lhy;fisg; gad;gLj;jp %d;W σ gpizg;Gfis 

cUthf;FfpwJ. 
 My;bi`Lfspy;> Mf;]p[Dld; xU σ gpizg;Gk; NkYk; i`l;u[d; kw;Wk; fhu;gDld; jyh xU σ gpizg;Gk; 

cUthfpwJ. 
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 fPl;Nlhd;fspy;> Mf;]p[Dld; xU σ gpizg;Gk; NkYk;; fhu;gd;fSld; kw;w ,U σ gpizg;Gfs; cUthfpwJ. 
 Nkw;Fwpl;Ls;s %d;W σ gpizg;GfSk; xNu jsj;jpy; mike;Js;sd. fhu;gdpd; ehd;fhtJ ,izjpw vyf;l;uhd; mjd; 

,df;fyg;gilahj 2P Mu;gpl;lhypy; fhzg;gLfpwJ.  
 ,e;j Mu;gpl;lhy; jsj;jpw;F nrq;Fj;jhf fhzg;gLfpwJ. ,J Mf;]p[dpd; 2P Mu;gpl;lhYld; Nkw;nghUe;jp xU fhu;gd; 

- Mf;]p[d; σ gpizg;ig cUthf;FfpwJ. 
 Mf;]p[d; mZthdJ ,U gpizg;gpy; <Lglh ,ul;il vyf;l;uhd;fis nfhz;Ls;sJ. ,e;j vyf;l;uhd;fs; mjd; 

kPjKs;s 2P Mu;gpl;lhy;fspy; ,lk;ngWfpd;wd. 
 ,uz;lhtJ mjpf vyf;l;uhd; ftu;j;jd;ik cila jdpkkhd Mf;]p[dhdJ> fhu;gd; kw;Wk; Mf;]p[Df;F ,ilNa 

gq;fplg;gl;Ls;s vyf;l;uhd;fis jd;id Nehf;fp ftu;fpwJ. 
 vdNt> gpizg;ghdJ KidTj; jd;ik ngWfpwJ. ,k;KidTj; jd;ikahdJ My;bi`Lfs; kw;Wk; fPl;Nlhd;fspy; 

tpidg;GupAk; jd;ikf;F fhuzkhf mikfpd;wd. 

 
My;bi`Lfisj; jahupj;jy; : 
1.XNrhNdw;w tpid : 
    My;fPd;fs; XNrhDld; tpidGupe;J XNrhidLfisj; jUfpd;wd. ,itfs; njhlu;e;J Jj;jehfk; Kd;dpiyapy; 
ePuhu;gFg;gpw;F cl;gl;L My;bi`Lfs; kw;Wk; fPl;Nlhd;fisj; jUfpd;wd.  Jj;jehfj; J}shdJ cUthFk; H2O2 it 
ePf;FfpwJ. ,t;thW ePf;fhtpby; cUthFk; My;bi`Lfs; my;yJ fPl;Nlhd;fs; NkYk; Mf;]p[Ndw;wkilAk;. 

 
,t;tpidapy; Kida xyp/gPd;fs; ghu;khy;bi`il xU tpisnghUshf jUfpd;wd. 
2. Nuh]d;Kd;l; xLf;f tpid : 
   mkpy FNshiuLfis Ngupak; ry;Ngl; nfhz;l ngNybak; Kd;dpiyapy; i`l;u[Ndw;wkila nra;J 
My;bi`Lfis jahupf;Fk; tpid Nuh]d;Kd;l; xLf;f tpid vdg;gLk;. 

 
   ,t;tpidapy; ngNybak; tpidNtf khw;wpf;F er;rhf Ngupak; ry;Ngl; nray;gLfpwJ. vdNt cUthFk; 
My;bi`lhdJ NkYk; xLf;fkile;J My;f`hyhf khw;wg;gLtJ jLf;fg;gLfpwJ. 
3. ];Bgd; tpid : 
  My;ify; raidLfis SnCl2 /HCl gad;gLj;jp xLf;fkilar; nra;Ak; NghJ ,kPd;fs; cUthfpd;wd. ,itfs; 
ePuhw;gFg;gile;J My;bi`Lfisj; jUfpd;wd. 

 
ngd;rhy;bi`L jahupj;jy; : 
1. vlhu;l; tpid : 
FNuhiky; FNshiuil Mf;]p[Ndw;wpahf gad;gLj;Jk; NghJ nlhYtPd;> ngd;rhy;bi`ilj; jUfpwJ. ,t;tpidapy; 
mrpl;bf; mkpy ePupyp kw;Wk; CrO3 iaAk; gad;gLj;jyhk;. 

 
2. fhl;lu;khd; - $r; tpid : 
   ,t;tpid gpuPly; fpuh/g;l; mirNyw;w tpidia xj;j xU tpidahFk;. ,t;tpidapy; ngd;rPd; CO kw;Wk; HCl 
cld; tpidGupe;J ghu;iky; FNshiuil xj;j tpid ,ilepiyiaj; jUfpwJ. 

 
3. nlhYtPdpypUe;J ngd;rhy;bi`L jahupj;jy; : nlhYtPdpd; gf;f rq;fpyp FNshupNdw;wj;jhy; ngd;rhy; FNshiuL 
cUthfpwJ. ,J ePuhw;gFg;gile;J ngd;rhy;bi`ilj; jUfpwJ. 

 
tzpf uPjpapy; ngd;rhy;bi`il ngUkstpy; jahupf;f ,k;Kiw gad;gLfpwJ. 
fPl;Nlhd;fisj; jahupj;jy; : 
1.mkpy FNshiuLfis il My;ify; fhl;kpaj;Jld; tpidg;gLj;Jk;NghJ fPl;Nlhd;fs; cUthfpd;wd. 

 
2. gpuPly; fpuh/g;l; mirNyw;w tpid : 
   ngd;rPd; ePuw;w mYkpdpak; FNshiuL Kd;dpiyapy; mrpl;ily; FNshiuL kw;Wk; ngd;iry; FNshiuLld; 
tpidg;gl;L mrpl;NlhgPNdhd; kw;Wk; ngd;NrhgPNdhidj; jUfpwJ. 
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My;bi`Lfs; kw;Wk; fPl;Nlhd;fspd; ,aw;gz;Gfs; : 

1. ,aw;epiyik :  
 miwntg;gepiyapy; /ghu;khy;bi`L thAthfTk;> mrpl;lhy;bi`L vspjpy; MtpahFk; jputkhfTk; cs;sJ.  
 11 fhu;gd; mZf;fs; tiu nfhz;l kw;w vy;yh My;bi`LfSk; fPl;Nlhd;fSk; epwkw;w jputq;fshfTk;> cau; 

fhu;gd; vz;zpf;if nfhz;lit jpz;kq;fshfTk; fhzg;gLfpd;wd. 
2. nfhjpepiyfs; :  
 xg;gplj;jf;f %yf;$W epiwfisf; nfhz;l i`l;Nuhfhu;gd;fs; kw;Wk; <ju;fSld; xg;gpLk;NghJ My;bi`LfSk; 

fPl;Nlhd;fSk; mjpf nfhjpepiyfisg; ngw;Ws;sd. 
 My;bi`LfspYk;> fPl;Nlhd;fspYk; ,UKid – ,UKid ,ilaPLfspd; fhuzkhf cUthFk; typik Fiwe;j 

%yf;$W ,izNt  ,jw;F fhuzkhf mikfpwJ. 
 ,e;j ,UKid ,ilaPLfshdit i`l;u[d; gpizg;ig tpl typik Fiwe;jit. %yf;$WfSf;fpilg;gl;l 

i`l;u[d; gpizg;ig nfhz;Ls;s My;f`hy;fs; kw;Wk; fhu;ghf;]pypf; mkpyq;fSld; xg;gpLk;NghJ My;bi`LfSk; 
fPl;Nlhd;fSk; kpff;Fiwe;j nfhjpepiyfisf; nfhz;Ls;sd. 
 

3. fiujpwd; :  
 /ghu;khy;bi`L> mrpl;lhy;bi`L kw;Wk; mrpl;Nlhd; Nghd;w %yf;$Wfs; ePUld; i`l;u[d; gpizg;ig 

cUthf;Ftjhy; mit ePUld; midj;J tpfpjq;fspYk; fyf;fpd;wd. 
 fhu;gd; rq;fpypapd; ePsk; mjpfupf;f mjpfupf;f My;bi`Lfs; kw;Wk; fPl;Nlhd;fspd; fiujpwd; FiwfpwJ. 
4. ,UKidj; jpUg;Gj;jpwd; :  
 My;bi`Lfs; kw;Wk; fPl;Nlhd;fspYs;s fhu;gidy; njhFjpahdJ fhu;gd; kw;Wk; Mf;]p[d; mZf;fSf;fpilNa 

,ul;ilg; gpizg;ig nfhz;Ls;sJ. 
 Mf;]p[d; mZthdJ fhu;gd; mZit tpl mjpf vyf;l;uhd; ftu;jpwidg; ngw;wpUg;gjhy; gpizg;gpYs;s gq;fplg;gl;l 

vyf;l;uhd; ,ul;ilia ftu;e;jpYf;fpwJ. 
 ,jd; fhuzkhf fhu;gidy; njhFjp KidTWj;jg;gLfpwJ. vdNt> My;bi`LfSk; fPl;Nlhd;fSk; ,UKidj; 

jpUg;Gj;jpwd;fisg; ngw;Ws;sd. 
My;bi`Lfs; kw;Wk; fPl;Nlhd;fspd; Ntjpg; gz;Gfs; : 
fUf;ftu; Nru;f;if tpidfs; : 

 fhu;gidy; fhu;gd; mZthdJ rpupjsT Neu;kpd;Rikiag; ngw;Ws;sJ. CN- Nghd;w fUf;ftu; fhuzpfs;> ,e;j 
fhu;gidy; fhu;gd; mZitj; jhf;Ffpd;wd. 

 ,e;j fUf;ftu; fhuzpfs; mtw;wpd; jdpj;j vyf;l;uhd; ,ul;ilia gad;gLj;jp Gjpa fhu;gd; - fUf;ftu; fhuzp σ 
gpizg;ig cUthf;FfpwJ. 

 mNj Neuj;jpy;> fhu;gd; - Mf;]p[d; ,ul;il gpizg;gpYs;s ,uz;L vyf;l;uhd;fs; mjpf vyf;l;uhd; ftu;j;jd;ikf; 
nfhz;l Mf;]p[d; mZtpw;F efUfpwJ. ,jdhy; My;fhf;i]L madp cUthf;fg;gLfpwJ. 

 ,r;nray;Kiwapy; fhu;gd; mZtpd; ,df;fyg;G sp2 ,Ue;J sp3 Mf khWfpwJ. 

 
 ,e;j ,ilepiyf; $whdJ ePu; my;yJ mkpyj;jhy; GNuhl;lhNdw;wk; ngw;W My;f`hiy cUthf;FfpwJ. 

 
 nghJthf> fUf;ftu; Nru;g;G tpidfspy; fPl;Nlhd;fistpl My;bi`Lfs; mjpf tpidj;jpwd; nfhz;litfshf 

cs;sd. 
 My;ify; njhFjpfspd; +I tpisT kw;Wk; nfhs;spl tpisNt ,jw;F fhuzkhf tpsq;Ffpd;wd. 
1. My;bi`LfSld; HCN Nru;j;jy; : fhu;gidy; fhu;gd; kPjhd madpapd; jhf;Fjiyj; njhlu;e;J epfOk; 

GNuhl;lhNdw;wj;jhy; raNdhi`l;upd; cUthfpwJ. 

 
     ,e;j raNdh i`l;upd;fis mkpyq;fisf; nfhz;L ePuhw;gFj;J i`l;uhf;]p mkpyq;fshf khw;w KbAk;. 

2. My;bi`LfSld; NaHSO3 Nru;j;jy; :  

 
,e;j tpidahdJ fhu;gidy; Nru;kq;fis gpupj;njLf;fTk;> J}a;ikahf;fTk; gad;gLfpwJ. ,jpy; cUthd    
igry;Ngl; Nru;kkhdJ ePupy; fiuAk; jd;ik nfhz;lJ. 

3. My;bi`LfSld; My;f`hy; Nru;j;jy;  : mkpy tpidNtf khw;wp Kd;dpiyapy; My;bi`Lfs; kw;Wk; 
fPl;Nlhd;fis ,uz;L rkhdq;fs; My;f`hYld; tpidg;gLj;Jk;NghJ mrpl;lhy;fs; cUthfpd;wd. 
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vLj;Jf;fhl;L : HCl Kd;dpiyapy; mrpl;lhy;bi`il ,uz;L rkhdq;fs; nkj;jdhYld; tpidg;gLj;Jk;NghJ 1>1-
ilkPj;jhf;]p <j;Njd; cUthfpwJ. 
tpidtopKiw : 

 
4. mk;Nkhdpah kw;Wk; mjd; ngWjpfis Nru;j;jy; :  
 mk;Nkhdpah kw;Wk; mjd; ngWjpahd H2N-G Mfpatw;iw fhu;gidy; Nru;kj;Jld; Nru;f;Fk;NghJ fUf;ftu; Nru;g;G 

tpid epfo;fpwJ. 
 fhu;gidy; Mf;]p[d; mZthdJ GNuhl;lhNdw;wk; ngw;W gpd;du; ePf;f tpidf;F cl;gLtjhy; fhu;gd; - iel;u[d; 

,ul;il gpizg;G cUthfpwJ. 
 ,q;F G vd;gJ My;ify;> miuy;> OH, NH2, C6H5NH, NHCONH2 Nghd;wit. 

 
a) i`l;uhf;]p[ykPd; cld; tpid : My;bi`Lfs; kw;Wk; fPl;Nlhd;fs;> i`l;uhf;]pykPDld; tpidGupe;J 

Mf;i]k;fis cUthf;Ffpd;wd. 

 
b) i`l;urPd; cld; tpid : My;bi`Lfs; kw;Wk; fPl;Nlhd;fs;> i`l;urPDld; tpidGupe;J i`l;uNrhd;fis 

cUthf;Ffpd;wd. 

 
c) gPidy; i`l;urPDld; tpid : My;bi`Lfs; kw;Wk; fPl;Nlhd;fs;> gPidy; i`l;urPDld; tpidGupe;J gPidy; 

i`l;uNrhd;fis cUthf;Ffpd;wd. 

 
d) mk;NkhdpahTld; tpid(My;bkpd;) : 

   myp/Ngl;bf; My;bi`Lfs;(/ghu;khy;bi`L jtpu) <jupy; fiue;j mk;NkhdpahTld; tpidGupe;J My;bkpd;fis 
cUthf;Ffpd;wd. 

 
5. A+Nuhl;Nuhgpd; : 
   /ghu;khy;bi`L mk;NkhdpahTld; tpidGupe;J n`f;]hnkj;jpyPd; nll;uh mkPid cUthf;FfpwJ. ,r;Nru;kk; 
A+Nuhl;Nuhgpd; vdTk; miof;fg;gLfpwJ. 

6HCHO  +  4NH3        →   (CH2)6N4   +   6H2O 
mikg;G : 

 
A+Nuhl;Nuhgpdpd; gad;fs; : 

1. A+Nuhl;Nuhgpd; MdJ rpWePuf njhw;W Neha;f;F rpfpr;iraspf;fg; gad;gLfpwJ. 
2. fl;LgLj;jg;gl;l #o;epiyapy; A+Nuhl;Nuhgpid iel;Nuh Vw;wk; nra;Ak;NghJ RDX vDk; ntbnghUs; fpilf;fpwJ.  
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My;bi`Lfspd; Mf;]p[Ndw;wk; : mkpyq;fye;j K2Cr2O7, mkpyk; my;yJ fhuq;fye;j KMnO4 my;yJ FNuhkpf; 
Mf;i]L Mfpa Mf;]p[Ndw;wpfis gad;gLj;Jk; NghJ My;bi`Lfs; vspjpy; Mf;]p[Ndw;wk; mile;J %y 
My;bi`by; cs;s mNj vz;zpf;ifapyhd fhu;gd; mZf;fisf; nfhz;l fhu;ghf;]pypf; mkpyq;fshf khWfpd;wd. 

 
fPl;Nlhd;fspd; Mf;]p[Ndw;wk; : fPl;Nlhd;fs; vspjpy; Mf;]p[Ndw;wk; miltjpy;iy. ,it jPtpu #o;epiyapy; 
my;yJ mlu; HNO3, H

+/KMnO4, H
+/K2Cr2O7  Nghd;w typik kpf;f Mf;]p[Ndw;wpfSld; tpidGupAk;NghJ fhu;gd; - 

fhu;gd; gpizg;G gpsf;fg;gl;L %y fPl;Nlhd;fspy; cs;s fhu;gd; mZf;fistpl Fiwthd mZf;fisf; nfhz;l 
fhu;ghf;]pypf; mkpyq;fspd; fyit cUthfpwJ. 

 
ghg/g; tpjp : 
    rPu;ikaw;w My;fPd;fis Mf;]p[Ndw;wk; nra;Ak;NghJ rpwpa My;ify; njhFjpAld; fPl;Nlh njhFjp 
,ize;jpUf;Fk; tifapy; (C-CO) gpizg;G gpsTWfpwJ. 

 
xLf;f tpidfs; : 
My;f`hyhf xLf;fkiljy; :  

 ypj;jpak; mYkpdpak; i`l;iuL(LiAlH4) kw;Wk; Nrhbak; NghNuh i`l;iuL(NaBH4) Mfpa xLf;f fhuzpfisg; 
gad;gLj;Jk;NghJ My;bi`Lfs; kw;Wk; fPl;Nlhd;fs; vspjpy; xLf;fkile;J KiwNa Xupiza kw;Wk; <upiza 
My;f`hy;fis cUthf;Ffpd;wd. 

 
 Pt, Pd my;yJ Ni Nghd;w cNyhf tpidNtf khw;wpfs; Kd;dpiyapy; i`l;u[Dld; tpidg;gLj;jpAk; Nkw;fhz; 

tpidfis epfo;j;j KbAk;. 
 LiAlH4 kw;Wk; NaBH4 Mfpad jdpj;j fhu;gd; - fhu;gd; ,ul;il gpizg;Gfs; kw;Wk; ngd;rPdpy; cs;s ,ul;il 

gpizg;Gfis xLf;Ftjpy;iy. 
 epiwTwh My;bi`Lfs; kw;Wk; fPl;Nlhd;fspy; LiAlH4 MdJ C = C gpizg;ig xLf;fhky;   C = O njhFjpia kl;Lk; 

xLf;FfpwJ. 
i`l;Nuhfhu;gd;fshf xLf;fkiljy; : 

1. fpsnkd;rd; xLf;fk; : 
   My;bi`Lfs; kw;Wk; fPl;Nlhd;fis [pq;f; ghjur fyit kw;Wk; mlu; i`l;NuhFNshupf; mkpyj;Jld; Nru;j;J 
ntg;gg;gLj;Jk; NghJ i`l;Nuhfhu;gd;fs; ngwg;gLfpd;wd. 

 
2. cy;/g; - fp~;du; xLf;fk; : 

    My;bi`Lfs; kw;Wk; fPl;Nlhd;fis i`l;urPd;(NH2NH2) kw;Wk; Nrhbak; <j;jhf;i]Lld; Nru;j;J ntg;gg;gLj;Jk; 
NghJ i`l;Nuhfhu;gd;fs; ngwg;gLfpd;wd. ,jpy; i`l;urPd; xLf;Fk; fhuzpahfTk; Nrhbak; <j;jhf;i]L tpidNtf 
khw;wpahfTk; gad;gLfpd;wd. 

 
3. gpdfhy;fshf xLf;fkiljy; : fPl;Nlhd;fis nkf;dPrpak; ,urf;fyit kw;Wk; ePu; nfhz;L xLf;Fk;NghJ rPu;ikAs;s 

ilahy;fs; cUthfpd;wd. ,it gpdfhy;fs; vd miof;fg;gLfpd;wd. 

 
4. N`Nyhghu;k; tpid : 

   CH3-CO- njhFjpia nfhz;Ls;s mrpl;lhy;bi`L kw;Wk; nkj;jpy; fPl;Nlhd; Nru;kq;fis N`y[d; kw;Wk; fhuf; 
fyitAld; Nru;j;J tpidg;gLj;Jk;NghJ N`Nyhghu;k;fs; cUthfpd;wd. 
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My;ify; njhFjpfs; <LgLk; tpidfs; : 
1. My;lhy; FWf;f tpid :  α – i`l;u[idf; nfhz;Ls;s ,uz;L My;bi`L my;yJ fPl;Nlhd; %yf;$Wfs; ePu;j;j 

NaOH my;yJ KOH Kd;dpiyapy; xd;wpize;J β–i`l;uhf;]p My;bi`L(My;lhy;) my;yJ  β–i`l;uhf;]p 
fPl;Nlhid(fPl;lhy;) jUfpd;wd. 

 
tpidtopKiw : mrpl;lhy;bi`bd; My;lhy; FWf;f tpidahdJ %d;W gbfspy; epfo;fpwJ. 
gb 1 : fhuj;jpd; cjtpAld; α - i`l;u[d; mZthdJ GNuhl;lhdhf ePf;fg;gl;L fhu;gd; vjpuadp cUthfpwJ. 

 
gb 2 : ,e;j fhu;gd; vjpuadpahdJ kw;nwhU madpAwh My;bi`bYs;s fhu;gidy; fhu;gidj; jhf;fp My;fhf;i]L 
madpia cUthf;FfpwJ. 

 
gb 3 : ,t;thW cUthd My;fhf;i]L madpahdJ ePupdhy; GNuhl;lhNdw;wk; mile;J My;lhiy cUthf;FfpwJ. 

 
ntg;gg;gLj;Jk;NghJ ,e;j My;lhy; tpiuthf ePu;ePf;fk; mile;J α-β epiwTwh My;bi`il cUthf;FfpwJ. 

 
2. FWf;f My;lhy; FWf;f tpid (m) fyg;G My;lhy; FWf;f tpid :  α – i`l;u[idf; nfhz;Ls;s ,uz;L 

ntt;NtW My;bi`Lfs; my;yJ fPl;Nlhd;fs; my;yJ xU  My;bi`L kw;Wk; xU fPl;Nlhd; %yf;$Wfs; ePu;j;j 
NaOH my;yJ KOH Kd;dpiyapy; xd;wpize;J β–i`l;uhf;]p My;bi`L(My;lhy;) my;yJ  β–i`l;uhf;]p 
fPl;Nlhid(fPl;lhy;) jUfpd;wd. 

 
ngd;rhy;bi`bd; rpy Kf;fpakhd tpidfs; : 

1. fpnsa;rd; - ];fpkpl; FWf;f tpid : 
    miwntg;gepiyapy; ngd;rhy;bi`lhdJ ePu;j;j fhuf; fiury; Kd;dpiyapy; myp/ghl;bf; My;bi`L my;yJ 
nkj;jpy; fPl;NlhDld; tpidGupe;J epiwTwh My;bi`L my;yJ fPl;Nlhid cUthf;FfpwJ. 

 
2. fhd;dprhNuh tpid : 

   ePu; my;yJ My;f`hypy; fiue;j mlu; fhuf; fiury; Kd;dpiyapy; α – i`l;u[id ngw;wpwhj My;bi`Lfs; 
Ra Mf;]p[Ndw;wk; kw;Wk; xLf;fj;jpw;F cl;gl;L My;f`hy; kw;Wk; fhu;ghf;]pypf; mkpy cg;G Mfpait Nru;e;j 
fyitiaj; jUfpd;wd. 

 
fhd;dprhNuh tpidapd; tpidtopKiw : fhd;dprhNuh tpidahdJ %d;W gbfspy; epfo;fpwJ. 
gb 1 : fhu;gidy; fhu;gdpd; kPjhd jhf;Fjy;. 

 
gb 2 : i`l;iuL madp ,lkhw;wk;. 

 
gb 3 : mkpy – fhu tpid. 

 
fhd;dprhNuh tpidahdJ α i`l;u[id nfhz;buhj My;bi`LfSf;fhd rpwg;G tpidahFk;. 
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3. FWf;f fhd;dprhNuh tpid : 
   ePu; my;yJ My;f`hypy; fiue;j mlu; fhuf; fiury; Kd;dpiyapy; α – i`l;u[id ngw;wpwhj ,uz;L ntt;NtW 
My;bi`Lfs; Ra Mf;]p[Ndw;wk; kw;Wk; xLf;fj;jpw;F cl;gl;L My;f`hy; kw;Wk; fhu;ghf;]pypf; mkpy cg;G 
Mfpait Nru;e;j fyitiaj; jUfpd;wd. 

 
   FWf;f fhd;dprhNuh tpidapy; mjpf tpidj;jpwd; nfhz;l My;bi`lhdJ Mf;]p[Ndw;wk; milfpwJ> Fiwe;j 
tpidj;jpwd; nfhz;l My;bi`lhdJ xLf;fkilfpwJ. 

4. ngd;rhapd; FWf;f tpid : 
   xU mNuhNkl;bf; My;bi`il ePu;j;j My;f`hypy; fiue;j KCN fiurYld; tpidg;gLj;Jk; NghJ i`l;uhf;]p 
fPl;Nlhd; cUthfpwJ. v.fh : ngd;rhy;bi`lhdJ My;f`hypy; fiue;j KCN fiurYld; tpidg;gl;L ngd;rhapidj; 
jUfpwJ. 

 
5. ngu;fpd; tpid : 

   xU mNuhNkl;bf; My;bi`il myp/Ngl;bf; mkpy ePupypAld; Nru;j;J mkpy ePupypAld; njhlu;Gila mkpyj;jpd; 
Nrhbak; cg;gpd; Kd;dpiyapy; ntg;gg;gLj;Jk; NghJ FWf;f tpid epfo;e;J xU α, β-epiwTwh mkpyk; ngwg;gLfpwJ. 

 
6. Nehntefy; tpid : 

  gpupbd; Kd;dpiyapy; ngd;rhy;bi`lhdJ kNyhdpf; mkpy %yf;$Wld; FWf;f tpidf;F cl;gl;L rpd;dkpf; 
mkpyj;ij jUfpwJ. ,t;tpidapy; gpupbd; fhu tpidNtf khw;wpahf nray;gLfpwJ.  

 
7. ~pg; fhuk; : 

   mkpyj;jpd; Kd;dpiyapy; mNuhNkl;bf; My;bi`Lfs; Xupida mkPd;fSld; (myp/ghl;bf; my;yJ mNuhNkl;bf;) 
tpidg;gl;L ~pg; fhuj;ij jUfpd;wd. 

 
8. khyifl; gr;ir rhak; : 

  typik kpFe;j mkpyq;fs; Kd;dpiyapy; ngd;rhy;bi`lhdJ N,N- ilnkj;jpy; mdpyPd; Nghd;w mNuhNkl;bf; 
mkPd;fSld; FWf;f tpidf;F cl;gl;L l;iugPidy; kPj;Njd; rhaj;ij cUthf;FfpwJ. 

 
ngd;rhy;bi`bd; vyf;l;uhd; ftu; gjpyPl;L tpidfs; : 

 
mrpl;NlhgPNdhdpd; vyf;l;uhd; ftu; gjpyPl;L tpid : mrpl;NlhgPNdhd;> nel;Nuh Vw;w fyitAld; tpidg;gl;L iel;Nuh 
mrpl;NlhgPNdhid jUfpwJ. 

 
My;bi`LfSf;fhd Nrhjidfs; : 

1. nts;sp Mb Nrhjid : 
   xU My;bi`il lhyd;]; tpidf;fhuzpAld; Nru;j;J ntg;gg;gLj;Jk; NghJ cNyhf nts;sp tPo;gbthtjhy; 
gsgsg;ghd nts;sp Mb cUthfpwJ. 
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2. /ngapypq; fiury; Nrhjid : 
   My;bi`il /ngapypq; fiurYld; Nru;j;J ntg;gg;gLj;Jk; NghJ mlu; ePy epw fiuryhdJ nre;epw 
tPo;gbthf(Fg;u]; Mf;irL) khWfpwJ. 

CH3 CHO    +    2Cu2+  +     5OH--    →  CH3COO--   +       Cu2O ↓    +    3H2O 
3. ngdpbf;l; fiury; Nrhjid : 
     ngdpbf;l; fiury; vd;gJ CuSO4, Nrhbak; rpl;Nul; kw;Wk; NaOH Mfpait fye;j fyitahFk;. ,jpYs;s Cu2+  

nre;epw Fg;u]; Mf;i]lhf tPo;gbthfpwJ. 
CH3 CHO    +    2Cu2+  +     5OH--    →  CH3COO--   +       Cu2O ↓    +    3H2O 

4. ~pg; fhuzp Nrhjid : 
 Nuh]dpypd; i`l;NuhFNshiuL ePupy; fiuf;fg;gl;L SO2 nrYj;jp mjd; rptg;G epwk; epwkpof;fr; nra;ag;gLfpwJ.  
 ,e;j ~pg; tpidf;fhuzpAld; ePu;j;j My;bi`L fiury;fis Nru;f;Fk; NghJ mjd; rptg;G epwk; kPs cUthfpwJ. 

fPl;Nlhd;fs; ,e;j Nrhjidia jUtjpy;iy.  
 Mdhy; mrpl;Nlhd; nkJthf ,e;j Nrhjidf;F cl;gLfpwJ. 

My;bi`Lfs; kw;Wk; fPl;Nlhd;fspd; gad;fs; : 
ghu;khy;bi`L : 

1. /ghu;khy;bi`bd; 40% ePupa fiuryhdJ /ghu;kypd; vd;wiof;fg;gLfpwJ. ,J capupay; khjpupfis gjg;gLj;j 
gad;gLfpwJ. 

2. /ghu;kypd; fbdkhf;Fk; jpwidg; ngw;wpUg;gjhy; Njhy; gjdpLjypy; gad;gLj;jg;gLfpwJ. 
3. ntg;g ,WFk; gpsh];bf;fhd Ngf;fiyl; jahupg;gpy; /ghu;kypd; gad;gLfpwJ. ,J gPdhy; kw;Wk; /ghu;kypid 

ntg;gg;gLj;jp ngwg;gLfpwJ. 
mrpl;lhy;bi`L : 

1. fz;zhbapd; kPJ nts;sp G+r;ir cUthf;f mrpl;lhy;bi`L gad;gLfpwJ. 
2. ghuhy;bi`L> kUj;Jtj;Jiwapy; kNdhtrpa kUe;jhf gad;gLfpwJ. 
3. mrpl;bf; mkpyk;> vj;jpy; mrpl;Nll; Nghd;w fupkr; Nru;kq;fspd; njhopw;Kiw jahupg;gpy; mrpl;lhy;bi`L gad;gLfpwJ. 

mrpl;Nlhd; : 
1. Gifapy;yh ntbnghUshd fhu;ill; jahupg;gpy; mrpl;Nlhd; fiug;ghdhf gad;gLfpwJ. 
2. ,J efg;G+r;R ePf;fpahf gad;gLfpwJ. 
3. ,J ry;Nghdhy; vDk; kNdhtrpa kUe;J jahupg;gpy; gad;gLfpwJ. 
4. ,J ngu;];ngf;]; vDk; ntg;g ,sFk; gpsh];bf; jahupg;gpy; gad;gLfpwJ. 

ngd;rhy;bi`L : 
1. ,J eWkz%l;Lk; nghUshf gad;gLfpwJ. 
2. ,J thrid jputpaq;fspy; gad;gLfpwJ. 
3. ,J gy fupkr; Nru;kq;fspd; jahupg;gpy; gad;gLfpwJ. 

mNuhNkl;bf; fPl;Nlhd;fs; : 
1. mrpl;NlhgPNdhd; thridj; jputpaq;fs; jahupg;gpYk;> `pg;Ndhd; vDk; ngaupy; kNdhtrpa kUe;jhfTk; gad;gLfpwJ. 
2. ngd;NrhgPNdhd; thridj; jputpaq;fs; jahupg;gpYk;> ngd;irl;uhy; fz;kUe;J jahupg;gpYk; gad;gLfpwJ. 

fhu;ghf;rpypf; mkpyq;fs; : 
 -COOH vDk; fhu;ghf;]py; tpidr;nray; njhFjpia nfhz;Ls;s fhu;gd; Nru;kq;fs; fhu;ghf;]pypf; mkpyq;fs; 

vd;wiof;fg;gLfpd;wd. 
 fhu;ghf;]py; njhFjp vd;gJ –CO- kw;Wk; i`l;uhf;]p(-OH) njhFjp Mfpatw;wpd; $LjyhFk;. vdpDk; fhu;ghf;]py; 

njhFjpahdJ jdf;Nf cupj;jhd rpwg;Gg; gz;Gfisg; ngw;Ws;sJ. 
 fhu;ghf;]pypf; mkpyq;fshdit fhu;ghf;]py; fhu;gd; mZTld; ,ize;Js;s My;ify; my;yJ miuy; njhFjpfisg; 

nghUj;J mypghl;bf; Nru;kkhfNth my;yJ mNuhNkl;bf; Nru;kkhfNth ,Uf;fyhk;. 
 mypghl;bf; fhu;ghf;]pypf; mkpyq;fspy; rpy cau; fhu;gd; vz;zpf;if %yf;$Wfs; ,aw;if nfhOg;Gfspy; fpspruhy; 

v];lu;fshf fhzg;gLfpd;wd. ,it nfhOg;G mkpyq;fs; vd miof;fg;gLfpd;wd. 
fhu;ghf;]py; njhFjpapd; mikg;G : 

 fhu;ghf;]py; njhFjpahdJ xUjs mikg;gpy; cs;sJ. –COOH njhFjpapy; cs;s ika fhu;gd; mZTk;> ,uz;L 
Mf;]p[d; mZf;fSk; sp2 ,df;fyg;gpy; cs;sd. 

 fhu;ghf;]py; njhFjpapd; fhu;gd; mZtpYs;s %d;W sp2 ,df;fyg;G Mu;gpl;lhy;fspy; ,uz;L Mu;gpl;lhy;fs; xt;nthU 
Mf;]p[d; mZtpYs;s xU sp2 ,df;fyg;G Mu;gpl;lhYld; Nkw;nghUe;Jfpd;wd. 

 mNj Neuj;jpy; fhu;gdpd; kPjKs;s xU sp2 ,df;fyg;G Mu;gpl;lhyhdJ i`l;u[dpd;        S-Mu;gpl;lhYlNdh 
my;yJ My;ify; njhFjpapYs;s fhu;gdpd; ,df;fyg;G Mu;gpl;lhYlNdh Nkw;nghUe;jp %d;W σ gpizg;Gfis 
cUthf;Ffpd;wd. 

 ,e;j %d;W p–Mu;gpl;lhy;fSk; xd;Wf;nfhd;W ,izahf ,Ug;gjhy; xU π gpizg;ig cUthf;Ffpd;wd.  
 ,e;j π gpizg;ghdJ xU Gwk; fhu;gd; kw;Wk; Mf;]p[d; mZf;fSf;fpilNaAk;> kw;nwhU Gwk; fhu;gd; kw;Wk; OH 

njhFjpapYs;s Mf;]p[d; mZf;fSf;fpilNaAk; gFjpasT cs;slq;fhj; jd;ikapid ngw;Ws;sJ. 
 mjhtJ RCOOHI gpd;tUk; ,U tbtikg;Gfspd; cldpirT ,df;fyg;ghf Fwpg;gpl KbAk;. 

 
 cldpirT mikg;Gfspd; fhuzkhf fhu;ghf;]pypf; fhu;gd; mZthdJ> fhu;gid tpl Fiwe;j fUf;ftu; 

jd;ikapidg; ngw;Ws;sJ. mjhtJ> i`l;uhf;]p njhFjpYs;s Mf;]p[d; mZtpYs;s jdpj;j ,ul;il 
vyf;l;uhd;fs; cs;slq;fh jd;ikia ngw;Ws;sd. 
fhu;ghf;]pypf; mkpyq;fspd; ,aw;gz;Gfs; : 

 xd;gJ fhu;gd; mZf;fs; tiu nfhz;l mypghl;bf; fhu;ghf;]pypf; mkpyq;fs; epwkw;w fhu nebAila jputq;fshFk;. 
cau; fhu;gd; vz;zpf;if nfhz;lit kzkw;w nkOFj;jd;ik nfhz;l jpz;kq;fshFk;. 
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 My;bi`Lfs;> fPl;Nlhd;fs; kw;Wk; My;f`hy;fis xg;gpLk;NghJ fhu;ghf;]pypf; mkpyq;fs; mjpf nfhjpepiyfisg; 
ngw;Ws;sd. %yf;$WfSf;fpilg;gl;l i`l;u[d; gpizg;GfNs ,jw;F fhuzkhFk;. 

 Fiwe;j fhu;gd; vz;zpf;if nfhz;l mypghl;bf; fhu;ghf;]pypf; mkpyq;fs; ePupy; fiufpd;wd. cau; fhu;ghf;]pypf; 
mkpyq;fspd; i`l;Nuhfhu;gd; gFjpapd; ePu;ntWf;Fk; jd;ik fhuzkhf mit ePupy; fiutjpy;iy. 

 tpdpfu; vd;gJ ePupy; cs;s 6 Kjy; 8% tiuapyhd mrpl;bf; mkpy fiuryhFk;. J}a mrpl;bf; mkpykhdJ ‘ciw 
mrpl;bf; mkpyk;’ vd;wiof;fg;gLfpwJ. 
fhu;ghf;]pypf; mkpyq;fspd; Ntjpg; gz;Gfs; : fhu;ghf;]pypf; mkpyq;fspYs;s fhu;gidy; njhFjpahdJ cldpirtpy; 
<LgLtjhy;> My;bi`Lfs; kw;Wk; fPl;Nlhd;fisg; Nghy fhu;ghf;]pypf; mkpyq;fs; fhu;gidy; njhFjpf;fhd rpwg;Gg; 
gz;Gfis ngw;wpUf;ftpy;iy. 
O – H gpizg;G gpsTWk; tpidfs; : 

1. cNyhfq;fSld; tpid : Na, Mg, Zn Nghd;w tpidj;jpwd; kpf;f cNyhfq;fSld; fhu;ghf;]pypf; mkpyq;fs; tpidgl;L 
i`l;u[d; thAit ntspNaw;wp cg;Gfisj; jUfpd;wd. 

 
2. fhuq;fSld; tpid : fhu;ghf;]pypf; mkpyq;fs; fhuq;fSld; tpidg;gl;L mtw;iw eLepiyahf;Ftjd; %yk; 

cg;Gfisj; jUfpd;wd. 

 
3. fhu;gNdl;Lfs; kw;Wk; igfhu;gNdl;LfSld; tpid : fhu;ghf;]pypf; mkpyq;fs; fhu;gNdl;Lfs; kw;Wk; 

igfhu;gNdl;Lfis rpijg;gjhy; Eiwj;jg; nghq;FjYld; fhu;gd; il Mf;i]L ntspNaWfpwJ. 

 
4. ypl;k]; jhSld; Nrhjid : midj;J fhu;ghf;]pypf; mkpyq;fSk; ePy epw ypl;k]; jhis rptg;ghf khw;Wfpd;wd. 

C – OH gpizg;G gpsTWk; tpizfs; : 
1. PCl3, PCl5 kw;Wk; SOCl2 cld; tpid : fhu;ghf;]pypf; mkpyq;fspd; i`l;uhf;]py; njhFjpahdJ> PCl3, PCl5 kw;Wk; 

SOCl2 Mfpatw;Wld; tpidg;gLj;Jk;NghJ FNshupd; mZf;fshy; vspjpy; gjpyPL nra;ag;gLfpwJ. 

 
2. v];luhf;fy; tpid : 

     fhu;ghf;]pypf; mkpyq;fis mlu; H2SO4 my;yJ cyu; HCl thA Kd;dpiyapy; My;f`hYld; Nru;j;J 
ntg;gg;gLj;Jk; NghJ v];lu;fs; cUthfpd;wd. ,J xU kPs;tpidahFk;.     

C6H5-COOH   +   C2H5 – OH      →     C6H5-COO - C2H5     +     H2O 
v];luhf;fy; tpidapd; tpidtopKiw : v];luhf;fy; tpidahdJ gpd;tUk; gbfspy; epfo;fpwJ. 

 
-COOH njhFjp <LgLk; tpidfs; :  

1. xLf;fk; : 
I. My;f`hy;fshf gFjpasT xLf;fkiljy; : fhu;ghf;]pypf; mkpyq;fs;> LiAlH4 my;yJ fhg;gu; FNuhikl; 

tpidNtfkhw;wp Kd;dpiyapy; i`l;u[Dld; Nru;e;J xLf;fkile;J Xupiza My;f`hy;fshf khWfpd;wd. Nrhbak; 
NghNuh i`l;iuL   -COOH njhFjpia xLf;Ftjpy;iy. 

 
II. My;Nfd;fshf KOikahf xLf;fkiljy; : HI kw;Wk; rptg;G gh];guRld; tpidg;gLj;Jk;NghJ fhu;ghf;]pypf; 

mkpykhdJ KOikahf xLf;fkile;J mNj vz;zpf;ifapyhd fhu;gd; mZf;fisf; nfhz;l My;Nfd;fshf 
khWfpd;wd. 
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2. fhu;ghf;]py; njhFjp ePf;f tpidfs; :  
 fhu;ghf;]py; njhFjpapypUe;J CO2 thA ePq;Fk; tpidahdJ fhu;ghf;]py; njhFjp ePf;f tpid vd;wiof;fg;gLfpwJ. 
 fhu;ghf;]pypf; mkpyq;fspd; Nrhbak; cg;ig Nrhlh Rz;zhk;Gld; ( 3 : 1 vd;w tpfpjj;jpy; NaOH kw;Wk; CaO) 

ntg;gg;gLj;Jk;NghJ mit fhu;gd; il Mf;i]il ,oe;J i`l;Nuh fhu;gd;fis cUthf;Ffpd;wd. 

 
3. Nfhy;g; kpd;dhw;gFg;G tpid :  fhu;ghf;]pypf; mkpyq;fspd; Nrhbak; my;yJ nghl;lhrpak; cg;Gf;fspd; 

ePu;f;fiury;fis kpd;dhw;gFf;Fk; NghJ Neu;kpd;Kidapy; My;Nfd;fs; ntspNaWfpd;wd. ePuhw;gFj;jypy; Nrhbak; 
/ghu;Nkl; fiuryhdJ i`l;u[idj; jUfpwJ. 

 
4. mk;NkhdpahTld; tpid : fhu;ghf;]pypf; mkpyq;fs;> mk;NkhdpahTld; tpidg;Gupe;J mk;Nkhdpak; cg;Gf;fis 

jUfpd;wd. ,e;j cg;gfs;> njhlu;e;J ntg;gg;gLj;Jk;NghJ cau; ntg;gepiyfspy; mikLfisj; jUfpd;wd. 

 
5. P2O5 Kd;dpiyapy; ntg;gj;jpd; tpisT : Nghd;w typik kpFe;j ePu;ePf;Fk; fhuzpfSld; Nru;j;J ntg;gg;gLj;Jk;NghJ 

fhu;ghf;]pypf; mkpyq;fs; mtw;wpd; mkpy ePupypfis cUthf;Ffpd;wd. 

 
i`l;Nuhfhu;gd; gFjp gq;Nfw;Fk; gjpyPl;L tpidfs; : 

1. α-N`y[Ndw;wk; (HVZ tpid) : α-i`l;u[idf; nfhz;Ls;s fhu;ghf;]pypf; mkpyq;fis rpwpjsT rptg;G gh];gu]; 
Kd;dpiyapy; FNshupd; my;yJ GNuhkpd; cld; tpidg;gLj;Jk;NghJ α-fhu;gd; mZtpy; N`y[Ndw;wk; mile;J α-
N`Nyh fhu;ghf;]pypf; mkpyq;fis cUthf;Ffpd;wd. 

 
2. mNuhNkl;bf; fhu;ghf;]pypf; mkpyq;fspy; vyf;l;uhd; ftu; gjpyPl;L tpidfs; : mNuhNkl;bf; fhu;ghf;]pypf; mkpyq;fs; 

vyf;l;uhd; ftu; gjpyPl;L tpidfSf;F cl;gLfpd;wd. fhu;ghf;]py; njhFjpahdJ fpsu;T ePf;Fk; kw;Wk; nkl;lh 
Mw;Wg;gLj;Jk; njhFjpahFk;. 

I. N`y[Ndw;wk; :  

 
II. iel;NuhVw;wk; : 

 
 

III. ry;NghNdw;wk; :                

 
ngd;Nrhapf; mkpyk; /gpuply; fpuhg;l; tpidf;F cl;gLtjpy;iy. fhu;ghf;]py; njhFjpapd; tYthd fpsu;T ePf;Fk; 
jd;ikNa ,jw;F fhuzkhFk;. 
/ghu;kpf; mkpyj;jpd; xLf;Fk; gz;G : /ghu;kpf; mkpykdJ My;bi`L kw;Wk; mkpy njhFjp vd ,uz;ilAk; xUNru 
nfhz;Ls;sJ. vdNt kw;w My;bi`Lfisg; Nghy /ghu;kpf; mkpyKk; vspjpy; Mf;]p[Ndw;wk; miltjhy; mJ 
xLf;Fk; fhuzpahf nray;gLfpwJ. 

 
 /ghu;kpf; mkpyk; lhyd;]; tpidf;fhuzpia (mk;Nkhdpak; fye;j nts;sp iel;Nul; fiury;) cNyhf nts;spahf 

xLf;FfpwJ. 
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 /ghu;kpf; mkpyk; ngapypq; fiuriy xLf;FfpwJ. ,J ePy epw Fg;upf; madpfis rptg;G epw Fg;u]; madpfshf 

xLf;FfpwJ. 

 
fhu;ghf;]pypf; mkpy njhFjpf;fhd Nrhjidfs; :  

 ePy ypl;k]; jhis rptg;G epwkhf khw;Wk;. 
 Nrhbak; igfhu;gNdl; fiurYld; Nru;f;Fk;NghJ Eiuj;j nghq;FjYld; fhu;gd;il Mf;i]L ntsptUfpwJ. 
 My;f`hy; kw;Wk; mlu; H2SO4 cld; Nru;j;J ntg;gg;gLj;Jk;NghJ mit v];liu cUthf;Ffpd;wd. ,e;j v];luhdJ 

mjd; go eWkzj;jhy; fz;lwpag;gLfpwJ. 
fhu;ghf;]pypf; mkpyq;fspd; mkpyj;jd;ik : 

 ePupy; fiuf;fg;gLk;NghJ fhu;ghf;]pypf; madpahf;fkile;J madpfs; kw;Wk; fhu;ghf;]pNyl; madpfis jUfpd;wd.  
 ,e;j fhu;ghf;]pNyl; madpfs; cldpirthy; epiyg;Gj;jd;ikia ngWfpd;wd. ,jdhy; fhu;ghf;]pypf; mkpyq;fs; 

vspjhf xU GNuhl;lhid ,of;Fk; jd;ikapid ngWfpd;wd. 

 
 fhu;ghf;]pNyl; madpapd; cldpirT mikg;Gfs; : 

 
 fhu;ghf;]pypf; mkpyq;fspd; typikia mtw;wpd; gpupif khwpyp(Ka) kjpg;Gfs; thapyhf Fwpg;gpl KbAk;. 

R – COOH      +      H2O           RCOO-      +      H3O
+ 

Ka    =   
           

  

       
 

 xU mkpyj;jpd; gpupif khwpypahdJ mjd; xg;G mkpyj;jd;ikia Fwpg;gpLk; msthf ,Ug;gjhy;> nghJthf 
‘mkpyj;Jt khwpyp’ vd;wiof;fg;gLfpwJ. 

 mkpyk; typik kpFe;jjhf ,Ug;gpd; mjd; Ka kjpg;G mjpfkhf ,Uf;Fk;.                    
 mkpyj;jpd; gpupif khwpypia mjd; pKa kjpg;ghfTk; Fwpg;gpl KbAk;. 

pKa     =   -log Ka 

tyikkpF mkpykhdJ cau; Ka kjpg;igAk; jho;e;j pKa kjpg;igAk; nfhz;bUf;Fk;.  
fhu;ghf;]pypf; mkpyq;fspd; mkpyj;jd;ik kPjhd gjpypL njhFjpfspd; tpisT : 

1. vyf;luhd; cs;js;Sk; My;ify; njhFjp mkpyj;jd;ikia Fiwf;fpwJ : vyf;luhd; cs;js;Sk; njhFjpfs; 
fhu;ghf;]pNyl; madpapd; kPJs;s vjpu;kpd; Rikia mjpfupg;gjhy;> mjd; epiyg;Gj; jd;ikia Fiwf;fpwJ. ,jdhy; 
GNuhl;lhd; ntspNaw;wk; fbdkhfpwJ.   v.fh : /ghu;kpf; mkpykhdJ mrpl;bf; mkpyj;ij tpl mjpf 
mkpyj;jd;ikia nfhz;Ls;sJ. 

 
2. vyf;luhd; ntspaPu;f;Fk; njhFjpfs;  mkpyj;jd;ikia mjpfupf;fpwJ :  
 vyf;luhd; ntspaPu;f;Fk; jd;ik nfhz;l gjpyPl;L njhFjpfs; fhu;ghf;]pNyl; madpapd; kPJs;s vjpu;kpd; Rikia 

Fiwg;gjhy;> mjd; epiyg;Gj; jd;ikia mjpfupf;fpwJ. ,jdhy; GNuhl;lhd; ntspNaw;wk; vspjhf epfo;fpwJ.  
 gjpypfspd; vyf;luhd; ftu;j;jd;ik mjpfupf;Fk;NghJ mkpyj;jd;ikAk; mjpfupf;fpwJ. v.fh : gy;NtW N`Nyh 

mrpl;bf; mkpyq;fspd; mkpyj;jd;ik gpd;tUk; tupirapy; mikfpwJ.  

 
3. α fhu;gdpy; ,ize;Js;s vyf;luhd; ntspaPu;f;Fk; njhFjpfspd; vz;zpf;if mjpfupf;Fk;NghJ mkpyj;jd;ik 

mjpfupf;fpwJ.   

 
4. fhu;ghf;]pypf; mkpyj;jpd; mkpyj;jd;ik kPjhd gy;NtW vyf;l;uhd; nts;aPu;f;Fk; njhFjpfspd; tpisTfs; gpd;tUk; 

tupirapy; mikfpwJ. 

 
5. gy;NtW fupkr; Nru;kq;fspd; xg;G mkpyj; jd;ik gpd;tUkhW : 

 
fhu;ghf;]pypf; mkpy ngWjpfs; :  

 mkpy FNshiuLfs;> mikLfs;> v];lu;fs; Nghd;wit fhu;ghf;rpypf; mkpy ngWjpfs; vd;wiof;fg;gLfpd;wd. 
 Vnddpy;> mit fhu;ghf;rpypf; mkpyj;jpd; -OH njhFjpia gjyPL nra;j mZ my;yJ njhFjpapd; jd;ikapy; kl;LNk 

fhu;ghf;rpypf; mkpyq;fspypUe;J NtWgLfpd;wd. 
mkpy ngWjpfspd; xg;G tpidj;jpwd; :  

 mkpy ngWjpfspd; xg;G tpidj;jpwdhdJ gpd;tUk; tupirapy; mikfpwJ. 
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 1. tpl;LtpyFk; njhFjpapd; fhuj;jd;ik 2. cldpirT tpisT Mfpa gz;Gfspd; mbg;gilapy; Nkw;fhz; 
tpidj;jpwd; tupiria tpsf;f KbAk;. 

 tpl;L tpyFk; njhFjpapd; fhuj;jd;ik : typik Fiwe;j fhuj;njhFjpfs;> rpwe;j tpyfpr; nry;Yk; njhFjpfshf 
nray;gLfpd;wd. vdNt> vspjhf tpyfpr; nry;Yk; typik Fiwe;j fhuj;njhFjpia nfhz;l miry; ngWjpfs; 
vspjhf gpizg;ig Kwpj;Jf; nfhs;tjhy; mit tpidj;jpwd; kpf;fitahFk;. 

 tpl;L tpyfpr; nry;Yk; njhFjpapd; fhuj;jd;ikapd; rupahd tupir :NH2
- > :OR- > RCOO- :  >  :Cl-. ,jd; jiyfPo; 

tupirapy; mtw;wpd; tpidj;jpwd; mikfpwJ.  
1. cldpirT tpisT : 
 tpl;Ltpyfpr; nry;Yk; njhFjpapd; vyf;l;uhd; ftu;j;jd;ik FiwAk;NghJ mjd; cldpirT epiyg;Gj;jd;ik fPNo 

fhl;bAs;sthW mjpfupf;fpwJ. 
 ,e;j tpistpd; fhuzkhf %yf;$W mjpf epiyg;Gj;jd;ikia ngWtjhy; miry; Nru;kj;jpd; tpidj;jpwd; 

FiwfpwJ. 

 
 tpyfpr;nry;Yk; njhFjpfspd; vyf;l;uhd; ftu;j;jd;ik gpd;tUk; tupirapy; mikfpwJ. 

mkpy N`iyLfs; >   mkpy ePupypfs; >   v];lu;fs; >   mkpy mikLfs;. 
mkpy N`iyLfs; : 
mkpy FNshiuLfisj; jahupf;Fk; Kiwfs; :  

 fhu;ghf;rpypf; mkpyq;fis SOCl2, PCl5 my;yJ PCl3 Nghd;w VjhtnjhU FNshupNdw;w tpidf;fhuzpAld; 
tpidg;gLj;jp mkpyf; FNshiuLfs; jahupf;fg;gLfpd;wd. 

 
 ,e;j jahupg;G KiwahdJ kw;w vy;yh Kiwfis tpl rpwe;jjhFk;. Vnddpy;> ,t;tpidapy; cUthFk; 

JiztpisnghUl;fs; thAf;fshf ,Ug;gjhy; vspjpy; ntspNaWfpd;wd. mjdhy; mkpy FNshiuLfis 
J}aepiyapy; ngwKbAk;. 
mkpyf; FNshiuLfspd; Ntjpg;gz;Gfs; : 

1. ePuhw;gFj;jy; : miry; N`iyLfs; ePuhw;gFg;gile;J mtw;wpd; fhu;ghf;rpypf; mkpyq;fis cUthf;Ffpd;wd. 

 
2. My;f`hYld; tpidg;gl;L v];lu;fisj; jUfpd;wd. 

 
3. mk;NkhdpahTld; tpidg;gl;L mkpy mikLfisj; jUfpd;wd. 

 
4. 1

0
 kw;Wk; 2

0
 mkPd;fSld; tpidg;gl;L N-My;ify; mikLfisj; jUfpd;wd. 

 
5. xLf;fk; : 

i. Nuhrd;Kd;l; tpid : er;Rg;gLj;jg;gl;l ngy;Nybak; tpidNtfkhw;wp Kd;dpiyapy; i`l;u[d; nfhz;L xLf;Fk;NghJ 
My;bi`Lfisj; jUfpd;wd. 

 
ii. LiAlH4 nfhz;L xLf;Fk;NghJ Xupiza My;f`hy;fisj; jUfpd;wd. 

 
mkpy ePupyp jahupg;G Kiwfs; : 

1. fhu;ghf;rpypf; mkpyq;fis P2O5 cld; Nru;j;J ntg;gg;gLj;jp jahupj;jy; : fhu;ghf;rpypf; mkpyq;fis P2O5 cld; 
Nru;j;J ntg;gg;gLj;Jk; NghJ mit ePu; ePf;fkile;J mkpy ePupypfis cUthf;Ffpd;wd. 

2. fhu;ghf;rpypf; mkpy cg;Gf;fSld; mkpy N`iyLfis tpidg;gLj;Jjy; %yk; jahupj;jy; : mkpy FNshiuLfis 
fhu;ghf;rpypf; mkpyq;fspd; Nrhbak; cg;Gf;fSld; Nru;j;J ntg;gg;gLj;Jk;NghJ mit jj;jkJ ePupypfis jUfpd;wd. 

 
Ntjpg;gz;Gfs; : 

1. ePuhw;gFj;jy; : mkpy ePupypfs; nkJthf ePuhw;gFg;gile;J fhu;ghf;rpypf; mkpyq;fis jUfpd;wd. 
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2. My;f`hYld; tpid : mkpy ePupypfs; My;f`hYld; tpidg;gl;L v];lu;fis cUthf;Ffpd;wd. 

 
3. mk;NkhdpahTld; tpid : mkpy ePupypfs; mk;NkhdpahTld; tpidg;gl;L mikLfis cUthf;Ffpd;wd. 

 
 

4. PCl5 cld; tpid : mkpy ePupypfs;> PCl5 cld; tpidg;gl;L miry; FNshiuLfis cUthf;Ffpd;wd. 

 
v];lu;fs; jahupg;G Kiwfs; : 
1. v];luhf;fy;. 
2. mkpy FNshiuL my;yJ mkpy ePupypfis My;f`hy; nfhz;L gFj;jy;. 
v];lupd; ,aw;gz;Gfs; :  

 v];lu;fs; epwkw;w jputq;fshfNth my;yJ jpz;kq;fshfNth cs;sd. 
 ,it jq;fSf;Nf cupj;jhd jdpj;jd;ik tha;e;j go eWkzj;ij ngw;Ws;sd. 
 rpy Fwpg;gpl;l v];lu;fspd; eWkzq;fs; nfhLf;fg;gl;Ls;sd. 
1. miky; mrpl;Nll;        - thiog;go kzk; 
2. vj;jpy; gpAl;bNul;        - md;dhrpg;go kzk; 
3. Mf;ily; mrpl;Nll;      - MuQ;R go kzk; 
4. INrhgpAl;ily; /ghu;Nkl;  - uh];ngu;up go kzk; 
5. miky; gpAl;bNul;       - thJikg; go kzk;. 

v];lu;fspd; Ntjpg;gz;Gfs; : 
1. ePuhw;gFj;jy; : v];lu;fs; ePuhw;gFg;gile;J My;f`hy;fs; kw;Wk; fhu;ghf;rpypf; mkpyq;fs; cUthfpd;wd. 
2. My;f`hYld; tpid (buhd;]; v];luhf;fy; tpid) : 

   xU My;f`hypd; v];luhdJ fdpk mkpyq;fspd; Kd;dpiyapy; kw;nwhU My;f`hYld; tpidg;gl;L ,uz;lhk; 
My;f`hypd; v];liu cUthf;FfpwJ. v];lu;fSf;fpilNa epfOk; ,e;j My;f`hy; gFjp gupkhw;wkhdJ buhd;]; 
v];luhf;fy; vdg;gLfpwJ.  

 
3. mk;NkhdpahTld; tpid : v];lu;fs; mk;Nkhdpah cld; nkJthf tpidg;Gupe;J mikLfisAk; My;f`hiyAk; 

cUthf;Ffpd;wd. 

 
4. fpnsa;rd; FWf;fk; : Fiwe;jg;gl;rk; xU α – i`l;u[id nfhz;Ls;s v];lu;fs; Nrhbak; <j;jhf;i]L Nghd;w 

typik kpF fhuq;fspd; Kd;dpiyapy; Ra FWf;f tpidf;F cl;gl;L β – fPl;Nlh v];lu;fis cUthf;Ffpdwd.  

 
5. PCl5 cld; tpid : v];lu;fs; cld; tpidGupe;J miry; kw;Wk; My;ify; FNshiuLfspd; fyitia jUfpd;wd. 

 
mkpy mikLfs; : mkpy mikLfs; vd;git fhu;ghf;rpy; njhFjpapy; cs;s –OH njhFjpia –NH2 njhFjp 
nfhz;L gjpyPL nra;tjhy; fpilf;fg;ngWk; fhu;ghf;rpypf; mkpy ngWjpfshFk;. mikLfspd; nghJthd %yf;$W 
tha;g;ghL R-CO-NH2. 
jahupg;G Kiwfs; :  

1. mkpy ngWjpfspd; mk;Nkhdpah gFg;G : mkpy FNshiuLfs; my;yJ mkpy ePupypfSld; mk;Nkhdpahit 
tpidg;gLj;jp mkpy mikLfs; jahupf;fg;gLfpd;wd. 

 
2. mk;Nkhdpak; fhu;ghf;rpNyl;Lfis ntg;gg;gLj;Jjy; : fhu;ghf;]pypf; mkpyq;fspd; mk;Nkhdpak; cg;Gf;fis 

ntg;gg;gLj;Jk; NghJ mit xU ePu; %yf;$iw ,oe;J mikLfis cUthf;Ffpd;wd. 
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3. My;ify; raidLfspd; gFjpasT ePuhw;gFj;jy; : My;ify; raidLfis> Fspu;e;j mlu; HCl nfhz;L gFjpasT 
ePuhw;gFf;Fk;NghJ mikLfs; cUthfpd;wd. 

 
mikLfspd; Ntjpg;gz;Gfs; : 

1. <upay;Gj;jd;ik :  
 mikL Nru;kq;fs; typik Fiwe;j mkpyk; my;yJ typik Fiwe;j fhuk; vd ,uz;bidAk; Nghy nray;gLfpd;wd. 

mjhtJ <upay;Gj; jd;ikia ngw;Ws;sd. 
 mrpl;likL(mkpyj;jd;ik) i`l;NuhFNshupf; mkpyj;Jld; tpidg;gl;L cg;igj; jUfpd;wd. 

 
 mrpl;likL(fhuj;jd;ik) Nrhbaj;Jld; tpidg;gl;L Nrhbak; cg;G kw;Wk; i`l;u[d; thAit ntspNaw;WfpwJ. 

 
 

2. ePuhw;gFj;jy; : mkpy kw;Wk; fhu fiury;fspy; njhlu;e;J ntg;gg;gLj;Jk;NghJ mikLfs; ePuhw;gFg;gilfpd;wd. 

 
3. ePu;ePf;fk; : P2O5 Nghd;w typikahd ePu;ePf;Fk; fhuzpfSld; Nru;j;J ntg;gg;gLj;Jk;NghJ mikLfs; ePu; ePf;fkile;J 

raidLfis cUthf;Ffpd;wd. 

 
 

4. `h/g;Nkd; Fiwg;G tpid : fhuq;fspd; Kd;dpiyapy; mikLfs; GNuhkpDld; tpidg;gl;L %y mikL %yf;$iw 
tpl xU fhu;gd; Fiwthf cs;s Xupiza mkPidj; jUfpd;wd. 

 
5. xLf;fk; : mikLfis LiAlH4 my;yJ Nrhbak; - vj;jdhy; fyit nfhz;L xLf;Fk;NghJ mkPd;fs; cUthfpd;wd. 

 
fhu;ghf;rpypf; mkpyq;fs; kw;Wk; mjd; ngWjpfspd; gad;fs; : 
/ghu;kpf; mkpyk; : 

 Njhy; nghUl;fis cyu itf;f gad;gLfpwJ. 
 ,ug;gu; ghiy nfl;bg;gLj;j gad;gLfpwJ. 
 kUj;Jtj; Jiwapy; fPo;thj Nehia Fzg;gLj;j gad;gLfpwJ. 
 Giuj;jLg;ghdhfTk;> gor;rhWfis gjg;gLj;jTk; gad;gLfpwJ. 

mrpl;bf; mkpyk; : 
 rikay; tpdpfuhf gad;gLfpwJ. 
 ,ug;gu; ghiy nfl;bg;gLj;j gad;gLfpwJ. 
 nry;YNyh]; mrpl;Nll; kw;Wk; ghyptpidy; mrpl;Nll; Mfpatw;iw jahupf;f gad;gLfpwJ. 

ngd;rhapf; mkpyk; : 
 J}a epiyapy; ngd;rhapf; mkpyk; my;yJ Nrhbak; ngd;NrhNal; Mfpad czT gjg;gLj;jpfshf gad;gLfpwJ. 
 kUj;Jtj;Jiwapy; rpWePuf Giu jLg;ghdhf gad;gLfpwJ. 
 rhaq;fs; jahupg;gpy; gad;gLfpwJ. 

mrpl;ily; FNshiuL : 
 fupkj; njhFg;G tpidfspy; mrpl;ilNyw;wf; fhuzpahf gad;gLfpwJ. 
 fupkr; Nru;kq;fspy; cs;s –OH, -NH2 njhFjpfis fz;lwpaTk;> mse;jwpaTk; gad;gLfpwJ. 

mrpl;bf; mkpy ePupyp : 
 mrpl;ilNyw;wf; fhuzpahf gad;gLfpwJ. 
 M];gpupd; kw;Wk; gpdrpbd; Nghd;w kUe;Jfs; jahupg;gpy; gad;gLfpwJ. 
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 nry;YNyh]; mrpl;Nll; kw;Wk; ghyptpidy; mrpl;Nll; Nghd;w gpsh];bf;Ffs; jahupg;gpy; gad;gLfpwJ. 
vj;jpy; mrpl;Nll; : 

 nraw;if gor;rhWfs; jahupf;f gad;gLfpwJ. 
 nkUFg; G+r;RfSf;F fiug;ghdhf gad;gLfpwJ. 
 vj;jpy; mrpl;Nlh mrpl;Nll; Nghd;w fupk njhFg;G fhuzpfis jahupf;f gad;gLfpwJ. 

myF 13.  fupk iel;u[d; Nru;kq;fs; 
mwpKfk; :  

 iel;u[idf; nfhz;Ls;s fupkr; Nru;kq;fs; ek; tho;tpy; Kf;fpakhditfshFk;. 
 vLj;Jf;fhl;lhf mk;Nkhdpahtpd; fupk ngWjpfshd mkPd;fs; capu; xOq;fhw;Wk; nray;fs;> euk;Gj;jpR jfty; 

gupkhw;wk; Nghd;wtw;wpy; Kf;fpa gq;fhw;WfpwJ. 
 tpl;lkpd; B6> gpuplhf;rpd; MdJ xU fupk iel;u[d; Nru;kq;fshFk;. ,J euk;Gfs;> Njhy; kw;Wk; ,uj;j jpRf;fs; ey;y 

Kiwapy; ,Ug;gjw;F Njitg;gLfpwJ. 
 jhtuq;fs; my;fyha;Lfs; kw;Wk; capupay; nray;jpwd; kpf;f mkPd;fis cUthf;Ftjd; %yk; kw;w gpw tpyq;Ffs; 

kw;Wk; G+r;rpfs; jq;fis cz;zhky; jw;fhj;Jf; nfhs;fpd;wd. 
 kUe;Jfs;> rhaq;fs;> vupnghUs;fs;> gygbfs;> nraw;if ,ug;gu;fs; Nghd;w gy;NtW Nru;kq;fspd; Kf;fpa 

gFjpg;nghUl;fshf iel;u[d; Nru;kq;fs; fhzg;gLfpd;wd. 

 
iel;Nuh Nru;kq;fs; : i`l;Nuhfhu;gd;fspy; fhzg;gLk; xU i`l;u[d; mZthdJ –NO2 njhFjpahy; gjpyPL 
nra;ag;gLtjhy; cUthFk; fupkr; Nru;kq;fs; iel;NuhNru;kq;fs; vd miof;fg;gLfpwJ. 
iel;Nuh My;Nfd;fs; : iel;Nuh My;Nfd;fs; R – NO2 vd;w nghJ tha;ghl;lhy; Fwpf;fg;gLfpd;wd. ,q;F R vd;gJ 
xU My;ify; njhFjpahFk;. NO2 njhFjp ,izf;fg;gl;bUf;Fk; fhu;gd; mZtpd; jd;ikapidg; nghUj;J iel;Nuh 
My;Nfd;fs; NkYk; Xupiza> <upiza kw;Wk; %tpiza iel;Nuh My;Nfd;fs; vd tifg;gLj;jg;gLfpd;wd. 
khw;wpak; :  

 iel;Nuh Nru;kq;fs; rq;fpypj; njhlu; kw;Wk; ,l khw;wpaq;fis ngw;wpUg;gJld; My;ify; iel;iul;LfSld; 
tpidr;nray; njhFjp khw;wpaj;jpidAk; ngw;Ws;sd. 

 NkYk; α-H mZitf; nfhz;Ls;s iel;Nuh My;Nfd;fs; ,aq;F rkepiy khw;wpaj;jpidAk; nfhz;Ls;sd. 
 vLj;Jf;fhl;lhf> C4H9NO2 vd;w %yf;$W tha;g;ghl;bid cila iel;Nuh Nru;kq;fs; gpd;tUk; khw;wpaq;fisf; 

nfhz;Ls;sd. 

 
 ,aq;F rkepiy khw;wpak; : α-HIf; nfhz;Ls;s Xupiza kw;Wk; <upiza iel;Nuh kw;Wk; mrpiel;Nuh tbtq;fspd; 

,aq;Fr;rkepiyf; fyitahf fhzg;gLfpwJ. 

 
 %tpiza iel;Nuh My;Nfd;fs; α-H mZit ngw;wpUf;fhjjhy; ,aq;F rkepiy khw;wpaj;jpid ngw;wpUg;gjpy;iy. 

iel;Nuh tbtk;> mrp tbtk; NtWgLj;Jf : 
t.vz; iel;Nuh tbtk; mrp tbtk; 
1 Fiwthd mkpyj;jd;ik mjpf mkpyj;jd;ik NkYk; Nghyp mkpyq;fs; my;yJ 

iel;Nuhdpf; mkpyq;fs; vd miof;fg;gLfpd;wd. 
2 NaOH y; nkJthf fiufpd;wJ NaOH y; cldbahf fiufpd;wJ 
3 FeCl3 fiuriy epwkpof;fr; nra;fpwJ. FeCl3 cld; nrk;gOg;G epwj;ij jUfpwJ. 
4 kpd;flj;Jj; jpwd; FiwT kpd;flj;Jj; jpwd; mjpfk;. 

iel;Nuh My;Nfd;fspfd; mkpyj;jd;ik :  
 NO2  njhFjpapd; vyf;l;uhid ftUk; tpistpd; fhuzkhf 10 kw;Wk; 20 iel;Nuh My;Nfd;fspd; α-H mZ 

mkpyj;jd;ikia fhl;LfpwJ. 
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 ,r;Nru;kq;fs; My;bi`Lfs;> fPl;Nlhd;fs;> v];lu;fs; kw;Wk; raidLfisf; fhl;bYk; mjpf mkpyj; jd;ik 
cilait. 

 iel;Nuh My;Nfd;fs; NaOH fiurypy; fiue;J cg;Gf;fisj; jUfpd;wd. mrp iel;Nuh ngWjpfshdit iel;Nuh 
tbtj;ijf; fhl;bYk; mjpf mkpyj; jd;ik cilait. 

 α-H fhu;gDld; ,izf;fg;gl;bUf;Fk; My;ify; njhFjpfspd; vz;zpf;if mjpfupf;Fk; NghJ My;ify; njhFjpfspd; 
+I tpistpdhy; mkpyj; jd;ik FiwfpwJ. 

 
iel;Nuh My;Nfd;fspd; jahupg;G Kiwfs; : 

1. My;ify; N`iyLfspy; ,Ue;J ngWjy; (Ma;tf Kiw) : <j;ijy; GNuhikL my;yJ mNahilLfis vj;jdhypy; 
fiuf;fg;gl;l nghl;lhrpak; iel;Nul; fiurYld; tpidg;gLj;Jk;NghJ iel;Nuh <j;Njidj; jUfpwJ. 

CH3CH2 - Br   +      KNO2      

         
            CH3CH2 – NO2    +     KBr 

 
,t;tpid SN

2 tpidtopKiwiag; gpd;gw;WfpwJ. iel;Nuh ngd;rPidj; jahupf;f ,k;Kiw Vw;wjd;W. Vnddpy; ngd;rPd; 
tisaj;Jld; Neubahf gpizf;fg;gl;bUf;Fk; GNuhkpid gpsTwr; nra;a ,ayhJ. 

2. My;Nfd;fspd; Mtp epiyik iel;Nuh Vw;wk; (njhopw;Kiw) : kPj;Njd; kw;Wk; iel;upf; mkpyk; Mfpatw;wpd; thAf; 
fyitia nrQ;#lhd cNyhf Fohapd; topNa nrYj;jp iel;Nuh kPj;Njd; ngwg;gLfpwJ. 

CH4(g)     +    HNO3 (g)    

     
         CH3 – NO2    +     H2O 

iel;Nuh muPd;fisj; jahupj;jy; : 
1. Neub iel;Nuh Vw;wk; : 330K ntg;gepiyapy; ngd;rPid iel;Nuh Vw;wf; fyitAld; (mlu; HNO3 + mlu; H2SO4) 

ntg;gg;gLj;Jk;NghJ vyf;l;uhd; ftu;nghUs; gjpyPl;Ltpid eilngw;W iel;Nuh ngd;rPd;(kpu;Ngd; vz;nza;) cUthfpwJ. 

 
iel;Nuhngd;rPdpd; Neub iel;Nuh Vw;wk; m-iliel;Nuh ngd;rPid cUthf;FfpwJ. 

2. kiwKf Kiw : p-iliel;Nuh ngd;rPidj jahupf;f ,k;Kiw gad;gLfpwJ. 

 
Nfu]; mkpyk;(H2SO5) my;yJ ngu;ry;gpA+upf; mkpyk;( H2S2O8) my;yJ l;iuGSNuh nguhf;]p mrpl;bf; 
mkpyk;(F3C.CO3H) Nghd;wtw;iw Mf;]p[Ndw;wpahfg; gad;gLj;Jk;NghJ mkpNdh njhFjpahdJ Neubahf iel;Nuh 
njhFjpahf khw;wg;gLfpwJ. 

 
iel;Nuh My;Nfd;fspd; ,aw;gz;Gfs; : 

 Fiwthd fhu;gd; vz;zpf;if nfhz;l iel;Nuh My;Nfd;fs; epwkw;w> ,dpa kzKila ePu;kq;fs;. 
 ePupy; rpwpjsNt fiuAk; Mdhy; ngd;rPd;> mrpl;Nlhd; Nghd;w fupkf; fiug;ghd;fspy; ed;F fiufpd;wd. 
 ,itfspd; mjpf KidTj; jd;ikapdhy; mjpf nfhjpepiyf; nfhz;Ls;sd. 
 iel;Nuh My;Nfd;fisf; fhl;bYk; My;ify; iel;iul;Lfs; Fiwthd nfhjpepiyiaf; nfhz;Ls;sd. 

iel;Nuh My;Nfd;fspd; Ntjpg;gz;Gfs; : 
iel;Nuh My;Nfd;fspd; xLf;fk; : iel;Nuh njhFjpapd; xLf;f tpidapd; gy;NtW epiyfs; gpd;tUkhW 

 
,Wjp tpidg;nghUshdJ xLf;Fk; fhuzpapd; jd;ik kw;Wk; Clfj;jpd; pH kjpg;G Mfpadtw;iwg; nghUj;J mikAk;. 
My;ify; iel;iul;Lf;fspd; xLf;fk; : Sn/HCl If; nfhz;L vj;jpy; iel;iul;il xLf;Fk;NghJ vj;jdhy; cUthfpwJ. 

 
iel;Nuh My;Nfd;fspd; ePuhw;gFg;G : mlu; HCl my;yJ mlu; H2SO4 Ig; gad;gLj;jp ePuhw;gFj;jiy 
Nkw;nfhs;Sk;NghJ Xupiza iel;Nuh My;Nfd;fs; fhu;ghf;]pypf; mkpyq;fisAk; <upiza iel;Nuh My;Nfd;fs; 
fPl;Nlhd;fisAk; jUfpd;wd. %tpiza iel;Nuh My;Nfd;fs; ,t;tpidapy; <LgLtjpy;iy. 

 
vj;jpy; iel;iul;bd; mkpy my;yJ fhu ePuhw;gFg;gpdhy; vj;jdhy; cUthfpwJ. 
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iel;Nuh My;Nfd;fspd; N`y[Ndw;wk; : Xupiza kw;Wk; <upiza iel;Nuh My;Nfd;fis Cl2 my;yJ Br2 cld; 
Kd;dpiyapy; tpidg;gLj;j iel;Nuh My;Nfd;fspd; α-H mZf;fs; xt;nthd;whf N`y[d; mZf;fshy; gjpyPL 
nra;ag;gLfpd;wd. 

 
er;Rj;jd;ik : iel;Nuh <j;Njd; MdJ kuGj;jd;ikapy; ghjpg;ig Vw;gLj;Jjy; kw;Wk; euk;G kz;ly ghjpg;GfSf;F 
fhuzkhf ,Uf;fyhk;. 
neg;fhu;gidy; njhFg;G : 

 
iel;Nuhngd;rPdpd; Ntjpg; gz;Gfs; : 

 
kpd;dhw; xLf;fk; : 

 
cNyhf tpidA+f;fp kw;Wk; cNyhf i`l;iuLfshy; xLf;fk; : 
iel;Nuhngd;rPid Ni (m) Pt (m) LiAlH4 If; nfhz;L xLf;fk; nra;Ak; NghJ mdpyPd; cUthfpwJ. 

 
vyf;l;uhd; ftu; nghUs; gjpyPl;L tpid :  

 nghJthf iel;Nuh ngd;rPdpd; vyf;l;uhd; ftu; nghUs; gjpyPl;L tpid kpf nkJthf epfOk; xU tpidahFk;. NkYk; 
jPtpukhd tpid epfo; epge;jidfspy; ,t;tpid epfo;j;jg;gLfpwJ. 

 -NO2 njhFjpahdJ typikahd fpsu;T ePf;Fk; kw;Wk; m-Mw;wy;gLj;Jk; njhFjpahFk;. 
 -NO2 njhFjpahdJ typikahd fpsu;T ePf;Fk; njhFjpahf ,Ug;gjhy;> iel;Nuhngd;rPd; g;uPly; - fpuhg;l; tpidf;F 

cl;gLtjpy;iy. 

 
mkPd;fspd; mikg;G : 

 mk;Nkhdpahitg; Nghd;W mkPd;fspy; cs;s iel;u[d; Kk;ik ,idjpwidg; ngw;Ws;sJ. 
 NkYk; jdpj;j vyf;l;uhd; ,ul;iliaf; nfhz;Ls;sJld;> sp3 ,df;fyg;G Mu;gpl;lhy;fspy;> %d;W sp3 ,df;fyg;G 

Mu;gpl;lhy;fs; i`l;u[d; my;yJ My;ify; njhFjp fhu;gdpd; Mu;gpl;lhy;fSld; Nkw;nghUe;JfpwJ. 
 ehd;fhtJ ,df;fyg;G Mu;gpl;lhypy; jdpj;j ,ul;il vyf;l;uhd;fs; fhzg;gLfpwJ. vdNt> mkPd;fs; gpukpL 

tbtj;jpid ngw;Ws;sd. 

www.Padasalai.Net                                                                                            www.TrbTnpsc.Com

Send Your Question Papers & Answer Keys to Our E-mail ID:  Padasalai.Net@gmail.com

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

Padasalai.Net

https://www.Padasalai.Net/
https://www.padasalai.net/


 

106 
 

 jdpj;j ,ul;il vyf;l;uhd;fs; fhzg;gLtjhy; C-N-H (my;yJ) C-N-C gpizg;Gf; NfhzkhdJ tof;fkhd ehd;Kfp 
gpizg;Gf; Nfhzkhd 109.50 fhl;bYk; FiwthdjhFk;. 

 vLj;Jf;fhl;lhf> l;iu nkj;jpy; mkPdpd; C-N-C gpizg;Gf;Nfhzk; 1080 MFk;. ,J ehd;Kfp Nfhzj;ij tpl FiwT. 
NkYk; H-N-H gpizg;Gf;Nfhzkhd 1070 I tpl mjpfk;. ngupa My;ify; njhFjpfSf;F ,ilg;gl;l tpyf;F tpirNa 
,e;j gpizg;Gf;Nfhz mjpfupg;gpw;F fhuzkhFk;. 

 
mkPd;fspd; nghJthd jahupg;G Kiwfs; : 

1. iel;Nuh Nru;kq;fspypUe;J jahupj;jy; : H2/Ni my;yJ Sn/HCl my;yJ Pd/H2 Mfpadtw;iwg; gad;gLj;jp iel;Nuh 
Nru;kq;fis xLf;Fk;NghJ Xupiza mkPd;fs; cUthfpd;wd. 

 
2. iel;iuy;fspypUe;J jahupj;jy; : H2/Ni my;yJ LiAlH4 my;yJ Na/C2H5OH Mfpadtw;iwg; gad;gLj;jp 

iel;iuy;fis xLf;Fk;NghJ Xupiza mkPd;fs; cUthfpd;wd. Na/C2H5OH If; nfhz;L epfo;j;jg;gLk; xLf;f tpid 
nkd;ba]; tpid vd miof;fg;gLfpwJ. 

 
3. mikLfspypUe;J jahupj;jy; : LiAlH4 If; nfhz;L mikLfis xLf;fk; nra;Ak;NghJ mkPd;fs; cUthfpd;wd. 

 
`hg;nkdpd; ,wf;f tpid : mikLfis GNuhkpDld;> My;f`hypy; fiuf;fg;gl;l KOH Kd;dpiyapy; tpidg;gLj;j 
mikil tpl xU fhu;gid Fiwthd vz;zpf;ifapy; nfhz;Ls;s mkPd;fs; cUthfpd;wd. 

 
4. My;ify; N`iyLfspypUe;J jahupj;jy; :  
 fhg;upay; jhypikL njhFg;G Kiw :  

jhypikil vj;jdhy; fye;j KOH cld; tpidg;gLj;j jhypikbd; nghl;lhrpak; cg;G cUthfpwJ. ,jid my;ify; 
N`iyLld; ntg;gg;gLj;jp gpd; fhu ePuhw;gFg;G milar;nra;Ak; NghJ Xupida mkPd;fs; cUthfpd;wd. 

 
 `h/g;nkdpd; mk;Nkhdpahthy; gFg;G : 

My;ify; N`iyLfs; my;yJ ngd;iry; N`iyLfis xU %lg;gl;l Fohapy; My;f`hy; fye;j mk;NkhdpahTld; 
tpidg;gLj;Jk;NghJ 10,20,30  kw;Wk; ehd;fpida mk;Nkhdpak; cg;Gf;fs; cUthfpd;wd.                               

 
5. i`l;uhf;]py; Nru;kq;fspd; mk;Nkhdpahthy; gFg;G : My;f`hy; kw;Wk; mk;Nkhdpahtpd; Mtpapid mYkpdh> W2O5 

my;yJ rpypfh topNa 4000C nrYj;Jk;NghJ midj;J tif mkPd;fSk; cUthfpd;wd. ,k;Kiw nrghl;bau; - 
nka;y;`p Kiw vd;wiof;fg;gLfpwJ. 

 
mkPd;fspd; gz;Gfs; : 

1. ,aw;epiy kw;Wk; kzk; :  
 Fiwthd fhu;gd; mZf;fisf; nfhz;l mypghl;bf; mkPd;fs;(C1-C2) epwkw;w thAf;fshFk;. NkYk;> mk;Nkhdpah 

Nghd;w kzj;ijf; nfhz;Ls;sJ. 
 ehd;F my;yJ mjw;F Nkw;gl;l fhu;gd; mZf;fisf; nfhz;Ls;sit kPdpd; mzKila MtpahFk; ePu;kq;fs; MFk;. 
 mdpyPd; kw;Wk; gpw miuy; mkPd;fs; tof;fkhf epwkw;wit. Mdhy; fhw;Wld; njhlu;G Vw;gLk;NghJ mitfs; 

Mf;]p[Ndw;wj;jpdhy; epwKilaitahfpd;wd. 
2. nfhjpepiy :  
 Xupiza kw;Wk; <upiza mkPd;fspd; KidTj; jd;ikapdhy; iel;u[dpd; jdpj;j vyf;l;uhd; ,ul;ilia gad;gLj;jp 

%yf;$WfSf;fpilNaahd i`l;u[d; gpizg;gpid Vw;gLj;Jfpd;wd. vdNt ,it mjpf nfhjpepiy cilait. 
 %tpiza mkPd;fspy; ,j;jifa i`l;u[d; gpizg;G fhzg;gLtjpy;iy. vdNt ,jd; nfhjpepiy FiwT. 
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 gy;NtW mkPd;fspd; nfhjpepiy tupir 

 
 mkPd;fs; My;f`hy;fisf; fhl;bYk; Fiwthd nfhjpepiyAilait. Vnddpy;> Mf;]p[idf; fhl;bYk; iel;u[d; 

Fiwthd vyf;l;uhd; ftu; jd;ikapidg; ngw;Ws;sjhy; N-H gpizg;ghdJ O-H gpizg;gpidf; fhl;bYk; Fiwthd 
KidTj; jd;ikAilaJ. 
 

3. fiujpwd; : 
 Fiwthd fhu;gd; mZf;fisf; nfhz;l mypghl;bf; mkPd;fs; ePupy; fiugit. Vnddpy; ,itfs; ePUld; i`l;u[d; 

gpizg;gpid Vw;gLj;jf;$lait. 
 mkPd;fspd; %yf;$W epiw mjpfupf;Fk;NghJ mitfspd; fiujpwd; FiwfpwJ. Vnddpy;> ePu; ntWf;Fk; My;ify; 

njhFjpapd; cUtsT mjpfupf;fpwJ. 
 mjpf fhu;gd; mZf;fisf; nfhz;l mypghl;bf; mkPd;fs; ePupy; fiutjpy;iy. Mdhy; ngd;rPd;> <ju; Nghd;w fupkf; 

fiug;ghd;fspy; vspjpy; fiufpd;wd. 
mkPd;fspd; Ntjpg;gz;Gfs; : 
mkPd;fs; iel;u[d; mZtpd; kPJ fhzg;gLk; jdpj;j ,ul;il vyf;l;uhd;fs; mitfis fhuj;jd;ik 
cilajhf;FfpwJ. NkYk; fUf;ftu; nghUshf nray;glTk; fhuzkha; mikfpwJ. fdpk mkpyq;fSld; cg;Gf;fisj; 
jUfpd;wd 

 
mkPd;fspd; fhu typikf;fhd Nfhit : 

 ePu;f;fiurypy;> gpd;tUk; rkepiy epyTfpwJ. ,r;rkepiy ngUk;ghYk; ,lJGwk; Nehf;fp cs;sJ. vdNt NaOH cld; 
xg;gpLk;NghJ mkPd;fs; typik Fiwthd fhukhFk;. 

 mkPd;fs; ePupypUe;J ve;j mstpw;F i`l;u[d; madpia Vw;Fk; jd;ikapid ngw;Ws;sJ vd;gjid fhuj;Jt khwpyp 
Kb d; %yk; mwpayhk;. 

 
fhuj;Jt khwpyp Kb  =  

          
  

       
 

 Kb kjpg;G mjpfk; mjhtJ pKb d; kjpg;G FiwT vdpy;> fhuk; typikkpf;fJ. 
mkPd;fspd; fhuj;jd;ik kPjhd mitfspd; tbtikg;gpd; tpisT : 

 mkpyj;Jld; gq;fplg;gLtjw;F VJthf iel;u[d; kPJs;s vyf;l;uhd; ,ul;il mike;jpUg;gij mjpfupf;Fk; fhuzpfs; 
mkPd;fspd; fhuj;jd;ikia mjpfupf;fpd;wd. 

 My;ify; njhFjp Nghd;w +I njhFjpfs; iel;u[Dld; ,izf;fg;gl;bUg;gpd; mitfs; iel;u[d; kPjhd vyf;l;luhd; 
mlu;j;jpapid mjpfupf;fr; nra;fpd;wd. 

 ,jd; fhuzkhf vyf;l;uhd; ,ul;ilahdJ GNuhl;lhid Vw;gJ vspjhfpwJ. vdNt> My;ify; mkPd;fs; 
mk;Nkhdpahit tpl mjpf fhuj;jd;ik cilait. 

 vyf;l;uhid tpLtpf;Fk; ,ay;Gila My;ify; njhFjpahdJ mkPd;fspy; cs;s iel;u[id Nehf;fp vyf;l;uhd; efu 
fhuzkhf mikfpwJ. vdNt> mypghl;bf; mkPd;fspd; vjpu;ghu;f;fg;gLk; fhuj;jd;ik gpd;tUk; tupirapy; mikfpwJ. 

 
 mkPd;fspd; fhuj;jd;ik xg;gpl J}z;ly; tpisT> fiug;ghNdw;w tpisT kw;Wk; nfhs;splj;jil Nghd;w tpisTfis 

fUj;jpy; nfhs;s Ntz;Lk;. 
fiug;ghNdw;w tpisT : 

 ePu;f;fiurypy; gjpyPL mile;j mk;Nkhdpak; Neuadpfs; My;ify; njhFjpfspd; vyf;l;uhd; tpLtpf;Fk; +I tpisT 
kl;Lky;yhky; ePu; %yf;$Wfspd; fiug;ghNdw;wj;jhYk; epiyg;Gj; jd;ik ngWfpd;wd. 

 madpapd; cUtsT mjpfupf;Fk;NghJ fiug;ghNdw;wk; FiwfpwJ. NkYk;> epiyg;Gj;jd;ikAk; FiwT.  
 <upiza kw;Wk; %tpiza mkPd;fspy; nfhs;splj; jilapd; fhuzkhf> GNuhl;lhNdw;wk; mile;j mkPid mZFk; 

ePu; %yf;$Wfspd; vz;zpf;if FiwfpwJ. vdNt fhuj;jd;ikapd; tupir gpd;tUkhW 
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 Nkw;fz;Ls;s tpisTfspd; mbg;gilapy; ePu;f;fiurypy; My;ify; gjpyPL mile;j mkPd;fspd; fhu typikapd; tupir 
gpd;tUkhW. 

 
 +I tpisT> nfhs;spil tpisT kw;Wk; ePNuw;w tpisT Mfpadtw;wpd; tpisthf 20 mkPd; MdJ mjpf 

fhuj;jd;ikapid ngWfpwJ. 
mdpyPdpd; fhu typik :  

 mdpyPdpy; NH2 njhFjpahdJ ngd;rPd; tisaj;Jld; Neubahf ,izf;fg;gl;Ls;sJ. mdpyPd; iel;u[d; mZ kPjhd 
jdpj;j ,ul;il vyf;l;uhd; ngd;rPd; tisaj;jpDs; cs;slq;fhj; jd;ikapid ngw;Ws;sJ. 

 vdNt> GNuhl;lhNdw;wj;jpw;F jdpj;j vyf;l;uhd;fs; fpilf;ff;$ba tha;g;G FiwfpwJ. ,jd; tpisthf mNuhNkl;bf; 
mkPd;fs;(mdpyPd;) mk;Nkhdpahitf; fhl;bYk; Fiwthd fhuj;jd;ikapid ngWfpwJ. 

 gjpyPlile;j mdpyPdpy;> -CH3, -OCH3, -NH2 Nghd;w vyf;l;uhid tpLtpf;Fk; ,ay;Gila njhFjpfs; fhuj;jpd; 
typikapid mjpfupf;fpd;wd. NkYk;> vyf;luhd; ngWk; ,ay;Gila njhFjpfshd -NO2, -X, -COOH  Nghd;wit 
fhuj;jpd; typikia Fiwf;fpd;wJ. 

 mkPd;fspd; xg;gPl;L fhuj;Jt tupir gpd;tUkhW :  
My;ify; mkPd;fs; > mu;My;ify; mkPd;fs; > mk;Nkhdpah >  N-mu;my;ify; mkPd;fs; >  miuy; mkPd;fs;. 

mkPd;fspd; Ntjpg;gz;Gfs; : 
1. My;ifNyw;wk; : mkPd;fs;> My;ify; N`iyLfSld; tpidg;gl;L 20 kw;Wk; 30  kw;Wk; ehd;fpiza mk;Nkhdpak; 

cg;Gf;fis njhlu;r;rpahfj; jUfpwJ. 

 
2. mirNyw;wk; : mypghl;bf;/mNuhNkl;bf; Xupiza kw;Wk; <upiza mkPd;fs; gpupbd; Kd;dpiyapy; mrpl;ily; 

FNshiuLld; my;yJ mrpl;bf; mkpy ePupypAld; tpidg;gl;L N-My;ify; mrpl;likilj; jUfpwJ. 

 
3. ];fhl;ld; ngskd; tpid : 

mdpypd; MdJ NaOH Kd;dpiyapy; ngd;rhapy; FNshiuLld; tpidg;gl;L N-gpidy; ngd;rikilj; jUfpwJ. 

 
 

4. iel;u]; mkpyj;Jld; tpid : %d;W tifahd mkPd;fSk;> NaNO2 kw;Wk; mlu; HCl fye;J cUthf;fg;gLk; iel;u]; 
mkpyj;Jld; ntt;NtW Kiwapy; tpidGupfpd;wd. 

 Xupiza mkPd;fs; : vj;jpy; mkPd; iel;u]; mkpyj;Jld; tpidGupe;J epiyg;Gj;jd;ikaw;w vj;jpy; ilaNrhdpak; 
FNshiuilj; jUfpwJ. NkYk; ,J iel;u[id ntspNaw;wp vj;jdhiy cUthf;FfpwJ. 

 
 ilaNrh Mf;fy; tpid : mdpypd; Fiwthd ntg;gepiyapy;  (273 K – 278 K)  iel;u]; mkpyj;Jld; tpidg;gl;L 

ngd;rPd; ilaNrhdpak; FNshiuil jUfpd;wJ. ,J Fiwthd Neuk; kl;LNk epiyg;Gj; jd;ik nfhz;lJ. NkYk; 
miw ntg;gepiyapy; $l ,J nkJthf rpijtilfpwJ.     

 
 <upiza mkPd;fs;( ypgu;Nkd; iel;uNrh Nrhjid) : My;ify; kw;Wk; miuy; <upiza mkPd;fs; iel;u]; mkpyj;Jld; 

tpidg;Gupe;J kQ;rs; epw vz;nza; Nghd;w N-iel;uNrh mkPidj; jUfpwJ. ,J ePupy; fiutjpy;iy. 

 
 %tpiza mkPd;fs; : mypghl;bf; %tpiza mkPd;fs; iel;u]; mkpyj;Jld; tpidg;Gupe;J ePupy; fiuaf;$ba l;iu 

My;ify; mk;Nkhdpak; iel;Nul; cg;gpidj; jUfpwJ. 
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5. fhu;igykPd; Nrhjid : 
mypNgl;bf; (m) mNuhNkl;bf; Xupiza mkPd;fs; FNshNuhghu;k; kw;Wk; My;f`hy; fye;j KOH cld; tpidg;Gupe;J 
mUntWf;fj;jf;f kzKila INrhraidLfisj;(fhu;igykPd;) jUfpd;wd. ,r;Nrhjid Xupiza mkPd;fis 
fz;lwpag; gad;gLfpwJ. 

 
 

6. fLF vz;nza; tpid : 
Xupiza mkPd;fs; CS2 cld; tpidg;gLj;Jk; NghJ N-My;ify; il jNah fhu;ghkpf; mkpyk; cUthfpwJ. ,jDld; 
HgCl2 Nru;j;J tpidg;gLj;Jk; NghJ My;ify; INrhjNahraNdl; cUthfpwJ. 

 
7. mdpyPdpd; vyf;l;uhd; ftu;nghUs; gjpyPl;L tpid :  
 -NH2 njhFjpahdJ xU typikahd fpsu;TWj;Jk; njhFjpahFk;. mdpyPdpy; -NH2 njhFjpahdJ ngd;rPd; 

tisaj;Jld; Neubahf ,izf;fg;gl;Ls;sJ.  
 mdpyPdpy; iel;u[d; mZ kPJs;s jdpj;j ,ul;il vyf;l;uhd; ngd;rPd; tisaj;Jld; cldpirtpy; <LgLfpwJ.  
 ,jd; tpisthf Mu;j;Njh kw;Wk; ghuh ,lq;fspy; vyf;l;uhd; mlu;T mjpfupf;fpd;wJ. vdNt vyf;l;uhd; ftu; nghUs; 

Mu;j;Njh kw;Wk; ghuh ,lq;fis jhf;f tha;g;G Vw;gLfpwJ. 
 GNuhkpNdw;wk; : mdpyPd; Br2 / H2O cld; tpidg;gl;L ntz;ik epw tPo;gbthd 2>4>6 – l;iuGNuhNkh mdpyPidj; 

jUfpwJ. 

 
NkhNdhGNuhNkh ngWjpfisg; ngw> -NH2 njhFjpahdJ mirNyw;wk; mila nra;ag;gl;L mjd; tpidj;jpwd; 
Fiwf;fg;gLfpwJ. 

 
mdpyPid mirNyw;wk; milar; nra;Ak;NghJ iel;u[dpd; jdpj;j ,ul;il vyf;l;uhd; MdJ mUfpy; cs;s 
fhu;gidy; njhFjpAld; cldpirtpy; <LgLtjhy; cs;slq;fhj; jd;ikia ngWfpwJ. vdNt iel;u[dpd; jdpj;j 
,ul;il vyf;l;uhd; ngd;rPd; tisaj;jpy; cs;slq;fhj; jd;ikia Vw;gLj;j tha;g;G FiwfpwJ. 

 
 iel;Nuh Vw;wk; : mdpyPdpd; Neub iel;Nuh Vw;wj;jpdhy; o- kw;Wk; p- iel;Nuh mdpyPd; cUthfpwJ. ,jDld; 

Mf;]p[Ndw;wj;jpd; fhuzkhf mlu; epw jhu; cUthfpwJ. NkYk; typikkpf;f mkpy Clfj;jpy; mdpyPd; 
GNuhl;lhNdw;wk; mile;J mdpyPdpak; madpiaj; jUtjhy; m- iel;Nuh mdpyPd; cUthfpwJ. 

 
 ry;NghNdw;wk; : mdpyPd; mlu; H2SO4 cld; tpidGupe;J mdpyPdpak; i`l;u[d; ry;Ngl;ilj; jUfpwJ. ,jid 453 -

473K y; H2SO4 cld; tpidg;gLj;j p- mkpNdh ngd;rPd; ry;ghdpypf; mkpyj;ij Kjd;ik tpisnghUshf jUfpwJ. 

 
mdpyPd; gpuPly; fpuhg;l; tpidf;F cl;gLtjpy;iy. mdpyPd; fhuj;jd;ikAilaJ. NkYk; jdJ jdpj;j ,ul;il 
vyf;l;uhid AlCl3 Nghd;w Y}ap mkpyj;jpw;F toq;fp Nru;f;if tpisnghUis cUthf;Ftjd; fhuzkhf vyf;l;uhd; 
ftu; nghUs; gjpyPl;L tpid epfo;tJ jLf;fg;gLfpwJ. 
ilaNrhdpak; cg;Gfs; :  

 mNuhNkl;bf; mkPd;fis NaNO2 + HCl fyitAld; tpidg;gLj;Jk;NghJ ilaNrhdpak; cg;Gfs; cUthfpd;wd.  
 ,itfs; Fiwthd Neuj;jpw;F kl;LNk epiyg;Gj; jd;ikAilajhf ,Uf;fpd;wd. vdNt> jahupj;j clNdNa 

gad;gLj;jg;gLfpd;wd. 
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 vLj;Jf;fhl;Lfs; :  
cldpirT mikg;Gfs; : muPd; ilaNrhdpak; madpapd; kPjhd Neu;kpd;Rik ngd;rPd; tisak; KOikf;Fk; tpuTk; 
jd;ikia ngw;wpUg;gjhy; muPd; ilaNrhdpak; cg;Gfs; epiyg;Gj; jd;ikia ngWfpd;wd. 

 
ngd;rPd; ilaNrhdpak; FNshiubd; ,aw;gz;Gfs; :  

 epwKw;w gbf jpz;kk;. 
 ePupy; ed;F fiufpd;wJ. NkYk; Fspu;e;j ePupy; epiyg;Gj;jd;ik cilaJ vdpDk; kpjntg;g ePupy; tpidGupfpwJ. 
 ,itfspd; ePu;j;j fiury;fs; ypl;k]; cld; eLepiyj; jd;ikia fhl;LfpwJ. NkYk; madpfshf fhzg;gLtjhy; 

kpd;flj;Jk; jd;ikiag; ngw;Ws;sJ. 
ngd;rPd; ilaNrhdpak; FNshiubd; Ntjpg;gz;Gfs; : ,U tifahd Ntjptpidfisj; jUfpwJ. 

 iel;u[id ,oe;J eilngWk; gjpyPl;L tpidfs; : 
 i`l;u[dhy; ,lg;ngau;r;rp : i`g;Ngh gh];gu]; mkpyk; my;yJ Fg;u]; madpad; Kd;dpiyapy; vj;jdhy; Nghd;w 

typik Fiw xLf;Fk; fhuzpfisf; nfhz;L ngd;rPd; ilaNrhdpak; FNshiuil xLf;fkilar; nra;Ak;NghJ 
ngd;rPd; cUthfpwJ. 

C6H5 – N2
+Cl-   +   H3PO2   +   H2O   

    
      C6H6    +    H3PO3   +   HCl    +   N2 ↑ 

C6H5 – N2
+Cl-   +   CH3 CH2OH   →    C6H6     +   HCl    +   N2      +   CH3 CHO 

 rhd;l;Nkau; tpid : 
Gjpjhf jahupf;fg;gl;l ngd;rPd; ilaNrhdpak; FNshiuL kw;Wk; Fg;u]; N`iyL fiury;fis xd;Nwhnlhd;W 
Nru;f;Fk; NghJ miuy; N`iyLfs; cUthfpd;wd. ngd;rPd; ilaNrhdpak; FNshiuil Fg;u]; raidLld; 
tpidg;gLj;j raNdhngd;rPd; cUthfpwJ. 

 
 fhl;lu;khd; tpid : 

ngd;rPd; ilaNrhdpak; FNshiuil HCl/HBr  kw;Wk; fhg;gu; J}Sld; tpidg; gLj;Jtjd; %yk; FNshNuh / GNuhNkh 
mkPd;fis ngwyhk;. 

 
 

 mNahbdhy; gjpyPL : ngd;rPd; ilaNrhdpak; FNshiubd; ePu;f;fiuriy KI cld; nfhjpf;f itf;Fk;NghJ mNahNlh 
ngd;rPd; cUthfpwJ. 

C6H5 – N2
+Cl-   +   KI    →     C6H5 –  I   +    KCl     +    N2 

 GSupdhy; gjpyPL(ghy;l;]; - ];fPkd; tpid) : 
ngd;rPd; ilaNrhdpak; FNshiuil GSNuhNghupf; mkpyj;Jld;; tpidg;gLj;Jk; NghJ ngd;rPd; ilaNrhdpak; nll;uh 
GSNuh NghNul; tPo;gbthfpwJ. ,jid ntg;gg;gLj;Jk; NghJ rpijtile;J GSNuhngd;rPidj; jUfpwJ. 

 
 i`l;uhf;]py; njhFjpahy; gjpyPL : mjpf msT nfhjpf;Fk; ePupy; ngd;rPd; ilaNrhdpak; fiuriy Nru;f;Fk; NghJ 

gPdhy; cUthfpwJ. 

C6H5 – N2
+Cl-   +   H2O   

      
         C6H5OH   +   HCl    +   N2 

 iel;Nuh njhFjpahy; gjpyPL : ilanrhdpak; GSNuh NghNul;il fhg;gu; Kd;dpiyapy; ePu;j;j Nrhbak; iel;Nul; 
fiurYld; Nru;j;J nfhjpf;f itf;Fk;NghJ ilaNrhdpak; njhFjpahdJ –NO2 njhFjpahy; gjpyPL nra;ag;gLfpwJ. 

C6H5 – N2
+Cl-   +   HBF4    →     C6H5 – N2

+BF4
-   

         
           C6H5 – NO2   +   N2    +  NaHBF4 

 miuy; njhFjpahy; gjpyPL(fhk;ngu;f; tpid) : 
Nrhbak; i`l;uhf;i]L Kd;dpiyapy; ngd;rPd; ilaNrhdpak; FNshiulhdJ ngd;rPDld; tpidg;Gupe;J iggPidiyj; 
jUfpwJ. 
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 fhu;ghf;rpy; njhFjpahy; gjpyPL : ilanrhdpak; GSNuh NghNul;il mrpl;bf; mkpyj;Jld; ntg;gg;gLj;Jk;NghJ 
ngd;rhapf; mkpyk; cUthfpwJ. mypghl;bf; fhu;ghf;rpypf; mkpyq;fis mNuhNkl;bf; fhu;ghf;rpypf; mkpyq;fshf 
khw;Wtjw;F ,t;tpid gad;gLfpwJ. 

C6H5 – N2
+BF4

-   +   CH3 COOH   →    C6H5 COOH    +    BF3     +    CH3F 
 ilaNrh njhFjp ePq;fhjpUf;Fk; tpidfs; : 
 SnCl2 / HCl, Zn J}s; / CH3 COOH, Nrhbak; i`l;Nuhry;igl;> Nrhbak; ry;igl; Nghd;w xLf;Fk; fhuzpfs; ngd;rPd; 

ilaNrhdpak; FNshiuil gPidy; i`l;urPdhf xLf;fkilar; nra;fpwJ. 

 
 ,izg;G tpidfs; :  
o vyf;l;uhd; mlu;tpid mjpfkhff; nfhz;Ls;s mdpyPd;> gPdhy; Nghd;w mNuhNkl;bf; Nru;kq;fs; ngd;rPd; ilaNrhdpak; 

FNshiuLld; tpidGupe;J gpufhrkhd epwKila mNrhNru;kq;fis cUthf;FfpwJ.  
o nghJthf ,izg;ghdJ ghuh ,lj;jpy; epfo;fpwJ. ghuh ,lj;jpy; NtnwhU njhFjp ,lk; ngw;wpUg;gpd; ,izg;G 

Mu;j;Njh ,lj;jpy; epfOk;. 
o – N2

+Cl- f;F ghuh ,lj;jpy; vyf;l;uhd; tpLtpf;Fk; ,ay;Gila xU njhFjp ,lk; ngw;wpUg;gpd; ,izg;G tpidGupAk; 
jd;ik mjpfupf;fpwJ. 

 
o Neub N`y[Ndw;wj;jpd; %yk; miuy; GSiuLfs; kw;Wk; mNahilLfis jahupf;f ,ayhJ. 
o NkYk; FNshNuh ngd;rPdpy; FNshupDf;F gjpyhf raNdh njhFjpia gjpyPL milar; nra;aTk; KbahJ. 
o mj;jifa N`Nyh> raNdh> -OH, -NO2 Nghd;w njhFjpfis cila Nru;kq;fis cUthf;f ngd;rPd; ilaNrhdpak; 

FNshiuL xU kpfr;rpwe;j tpid ,ilepiy nghUshFk;.  
o ,izg;G tpidapd; %yk; ngwg;gLk; ilaNrh Nru;kq;fs; epwKilait. NkYk; rhaq;fshfg; ngwg;gLfpd;wd. 

raidLfs; kw;Wk; INrh raidLfs; :  
 ,itfs; i`l;Nuh radpf; mkpyj;jpd;(HCN) ngWjpfshFk;. NkYk; gpd;tUk; ,U ,aq;F rkepiy khw;wpaq;fspy; 

fhzg;gLfpwJ. 

 
 ,U tifahd My;ify; ngWjpfis cUthf;fyhk;. i`l;u[d; raidby; cs;s H – mZit My;ify; 

njhFjpahy; gjpyPL nra;tjhy; cUthtJ My;ify; raidLfs;(R-C≡N). 
 NkYk;> i`l;u[d; INrh raidby; cs;s H – mZthdJ gjpyPL nra;ag;gbd; cUthtJ My;ify; INrh 

raidLfs;(R-N≡C) vdg;gLfpd;wd. 
raidLfisj; jahupf;Fk; Kiwfs; : 

1. My;ify; N`iyLfspypUe;J ngWjy; : My;ify; N`iyLfis NaCN (my;yJ) KCN fiurYld; 
tpidg;gLj;Jk;NghJ> My;ify; raidLfs; cUthfpd;wd. ,t;tpidapy; xU Gjpa fhu;gd; - fhu;gd; gpizg;G 
cUthfpwJ. 

KCN   +   CH3 CH2 – Br     →      CH3 CH2 – CN     +      KBr 

 ,k;Kiwapy; miuy; raidLfis jahupf;f ,ayhJ.  
 fUf;ftu; nghUs; gjyPl;L tpidfspy; mitfspd; Fiwthd tpidGupAk; jd;ikNa ,jw;F fhuzkhFk;. 
 miuy; raidLfis rhd;l;Nkau; tpid %yk; jahupf;fg;gLfpd;wd. 
2. Xupiza mikLfs; kw;Wk; My;lhf;i]k;fis P2O5  cld; Nru;j;J ePufw;Wjy; : 

 
3. P2O5  cld; mk;Nkhdpak; fhu;ghf;rpNyl; ePufw;wk; : 

 
My;ify; raidLfis mjpfstpy; jahupf;f ,k;Kiw gad;gLfpwJ. 

4. fpupf;dhu;L tpidg;nghUspypUe;J ngWjy; : 
nkj;jpy; nkf;dPrpak; GNuhikil raNdh[d; FNshiuLld;(Cl–CN) tpidg;gLj;Jk; NghJ <j;Njd; iel;iuy; 
cUthfpwJ. 
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raidLfspd; ,aw;gz;Gfs; : 
 gjpdhd;F fhu;gd; mZf;fs; tiu nfhz;Ls;s Nru;kq;fs; epwkw;w Fwpg;gplj;jFe;j ,dpg;G kzKila jputq;fshFk;. 
 cau; fhu;gd; mZf;fisf; nfhz;Ls;s Nru;kq;fs; gbf jpz;kq;fshFk;. 
 ,itfs; ePupy; Xustpw;F fiufpd;wd. Mdhy; fupk fiug;ghd;fspy; ed;F fiufpd;wd. 
 ,itfs; er;Rj; jd;ikAilaJ. 
 xj;j mrpl;ilyPd;fSld; xg;gpLk;NghJ ,itfs; mjpf nfhjpepiyiaf; nfhz;Ls;sd. Vnddpy; ,itfs; mjpf 

,UKid jpUg;Gj; jpwd; kjpg;igf; nfhz;Ls;sd. 
raidLfspd; Ntjpg;gz;Gfs; : 

1. ePuhw;gFg;G : fhuk; my;yJ ePu;j;j fupk mkpyq;fSld; ntg;gg;gLj;Jk;NghJ raidLfs; ePuhw;gFg;gile;J fhu;ghf;rpypf; 
mkpyq;fisj; jUfpd;wd. 

 
2. xLf;fk; : LiAlH4 my;yJ Ni/H2 nfhz;L My;ify; raidLfis xLf;fkilar; nra;Ak;NghJ Xupiza mkPd;fs; 

cUthfpd;wd. 

 
3. FWf;ftpid : 
 Njhu;g; iel;iuy; FWf;f tpid : 
 α-H; mZitf; nfhz;Ls;s ,U %yf;$W My;ify; iel;iuy;fs; Nrhbak; / <ju; Kd;dpiyapy; Ra FWf;fkile;J 

,kpNdh iel;iuiyj; jUfpd;wJ. 

 
 nyitd; kw;Wk; n`sru; mirNyw;w tpid : 
 α-H mZitf; nfhz;Ls;s iel;iuy;fs; v];lu;fSld; <jupy; cs;s NrhlhikL Kd;dpiyapy; FWf;f tpidf;Fl;gl;L 

fPl;Nlh iel;iuy;fisj; jUfpd;wJ.  
 <j;jhf;]p njhFjpahdJ kPj;ijy; iel;iuy; njhFjpahy; gjPyPL nra;ag;gLjiy ,t;tpid cs;slf;fpaJ. 

 
My;ify; INrh raidLfs;(fhu;igykPd;fs;) : 
INrh raidLfSf;F ngaupLjy; : ,itfs; My;ify; INrh raidLfs; vd;w nghJg;ngauhy; miof;fg;gLfpd;wd. 
IUPAC Kiwapy; My;ify; fhu;igykPd;fs; vd ngauplg;gLfpd;wd. 
INrh raidLfisj; jahupj;jy; : 

1. Xupiza mkPd;fspypUe;J jahupj;jy;(fhu;igykPd; tpid) : mypghl;bf; (m) mNuhNkl;bf; mkPd;fis KOH 
Kd;dpiyapy; CHCl3 cld; tpidg;gLj;j fhu;igykPd; cUthfpwJ. 

 
2. My;ify; `hiyLfspypUe;J jahupj;jy; : vj;jpy; GNuhikil vj;jdhy; fye;j AgCN cld; tpidg;gLj;Jk;NghJ 

nkj;jpy; raidL ,t;tpidapd; Fiwe;j msT cUthFk; tpisnghUshFk;. 

 
3. N – My;ify; ghu;ikbypUe;J jahupj;jy; : 

 
INrh raidLfspd; ,aw;gz;Gfs; : 

 ,itfs; epwkw;wit> tpUk;gj;jfhj kzKila MtpahFk; ePu;kq;fs;. NkYk; raidLfisf; fhl;bYk; mjpf er;Rj; 
jd;ik tha;e;jit. 

 ePupy; Fiwe;jsNt fiufpd;wd. Mdhy; fupkf; fiug;ghd;fspy; ed;F fiufpd;wd. 
 My;ify; raidLfisf; fhl;bYk; xg;gPl;lstpy; Fiwthd KidTj; jd;ik cilait. vdNt raidLfisf; 

fhl;bYk; ,itfspd; nfhjpepiy kw;Wk; cUFepiy FiwT. 
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INrh raidLfspd; Ntjpg;gz;Gfs; : 
1. ePuhw;gFg;G : My;ify; raidLfs; fhuq;fshy; ePuhw;gFg;G miltjpy;iy. vdpDk; ePu;j;j fdpk mkpyq;fshy; 

ePuhw;gFg;gile;J Xupiza mkPd;fs; kw;Wk; ghu;kpf; mkpyj;ij jUfpwJ. 

 
2. xLf;fk; : tpidNtf khw;wp my;yJ gpwtpepiy i`l;u[dhy; xLf;fkilar; nra;Ak;NghJ ,itfs; <upiza 

mkPd;fisj; jUfpwJ. 

 
3. khw;wpakhjy; : My;ify; INrhraidLfis 2500C ntg;gepiyapy; ntg;gg;gLj;Jk;NghJ> mitfs; mjpf 

epiyg;Gj;jd;ikAila khw;wpa raidLfisj; jUfpd;wd. 

 
4. Nru;f;if tpid : My;ify; INrhraidLfs;> N`y[d;> ry;gu; kw;Wk; Mf;]p[Dld; Nru;f;if tpid Gupe;J Nru;f;if 

Nru;kq;fis cUthf;Ffpd;wd. 

 
fupk iel;u[d; Nru;kq;fspd; gad;fs; : 
iel;Nuh My;Nfd;fs; : 

1. iel;Nuh kPj;Njd; fhu;fspd; vupnghUshf gad;gLfpwJ. 
2. FNshNuhgpf;upd; G+r;rpf;nfhy;ypahfg; gad;gLfpwJ. 
3. vupnghUSld; Nru;f;fg;gLk; nghUshf iel;Nuh <j;Njd; gad;gLfpwJ. 
4. gygbfs;> nry;YNyh]; v];lu;> njhFg;G ,ug;gu; kw;Wk; rhaq;fSf;F fiug;ghdhf gad;gLfpwJ. 
5. My;f`hypy; cs;s 4% <j;ijy; iel;iuy; fiury; MdJ rpWePu; ntspNaw;wpahf gad;gLfpwJ. 

iel;Nuh ngd;rPd; : 
1. Nkhl;lhu;fs; kw;Wk; ,ae;jpuq;fspy; gad;gLj;jg;gLk; ,sf;fp vz;nza;fs; jahupf;f iel;Nuhngd;rPd; gad;gLfpwJ. 
2. rhaq;fs;> kUe;Jfs;> G+r;rpf;nfhy;ypfs;> njhFg;G ,ug;gu;fs;> mdpyPd; kw;Wk; TNT> TNB Nghd;w ntbnghUl;fs; 

jahupg;gpy; gad;gLfpwJ. 
raidLfs; kw;wk; INrh raidLfs; : 

1. mkpyq;fs;> mikLfs;> v];lu;fs;> mkPd;fs; Nghd;w gy;NtW fupkr; Nru;kq;fs; jahupg;gpy; My;ify; raidLfs; 
Kf;fpakhd tpid ,ilepiy nghUl;fshFk;. 

2. thridj; jputpa njhopw;rhiyfspy; fiug;ghdhf gad;gLfpwJ. 
3. [Tsp njhopw;rhiyfspy; iel;iuy; ,ug;gu;fs; jahupg;gpy; gad;gLfpwJ. 

Gw;WNeha; kUe;J : 
 ikl;Nlhikrpd; C> Gw;WNeha; vjpu;g;Gf; fhuzpahdJ tapW kw;Wk; Fly; gFjpfspy; Vw;gLk; Gw;WNeha; rpfpr;irapy; 

gad;gLfpwJ. ,jpy; mrpupbd; tisak; fhzg;gLfpwJ. 
 mrpupbd; tpidr;nray; njhFjpahdJ DNA My; kUe;J rpijtiljypy; gq;Nfw;fpwJ. ,jd; tpisthf Gw;WNeha; 

nry;fs; ,wf;fpd;wd. 
 
 
 
 
 
 
 
 

myF 14. capupay; %yf;$Wfs; 
fhu;Nghi`l;Nul;fs; : 

 fhu;Nghi`l;Nul;fs; vd;git midj;J capupdq;fspYk; kpf mjpf mstpy; fhzg;gLk; fupk Nru;kq;fs; MFk;. 
 ,tw;wpy; ngUk;ghyhdit ,dpg;G RitAilajhy; ,it rhf;fiuLfs; vd miof;fg;gLfpd;wd. 
 ,tw;wpd; nghJthd tha;g;ghL Cn(H2O)n  
 gr;ir jhtuq;fspy; xspr;Nru;f;ifapd; NghJ fhu;Nghi`l;Nul;fs; njhFf;fg;gLfpd;wd. 
 vLj;Jf;fhl;Lfs; : FSf;Nfh];, Rf;Nuh];, ];lhu;r;. 

fhu;Nghi`l;Nul;fspd; mikg;G tha;ghL : 
 Vwj;jho midj;J fhu;Nghi`l;Nul;fSk; xd;W my;yJ mjw;F Nkw;gl;l rPu;ikaw;w fhu;gd;fis nfhz;bUg;gjhy; 

xspRow;Wk; jd;ikia ngw;Ws;sd. 
 rPu;ikaw;w fhu;gd; mZf;fspd; vz;zpf;ifia nghWj;J xspRow;Wk; khw;wpaq;fspd; vz;zpf;if mikfpwJ.   (2n 

khw;wpaq;fs;)  
 fpspruhy;bi`by; cs;s <upiza i`l;uhf;rpy; njhFjpAld; ,ize;Js;s fhu;gd; mZtpd; tbtikg;Gld; xg;gpl;L 

fhu;Nghi`l;Nul;fs; D my;yJ L vd Fwpg;gplg;gLfpd;wd. 
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 FwpaPLfs; (+) kw;Wk; (-) Mfpad KiwNa tyQ;Rop Row;Wj; jd;ik kw;Wk; ,lQ;Rop Row;Wj; jd;ik Mfpatw;iw 
Fwpg;gpLfpd;wd. 

 
NkhNdh rhf;fiuLfs; : 

 NkhNdh rhf;fiuLfs; vd;git NkYk; vspa ru;f;fiufshf ePuhw;gFf;f Kbahj fhu;Nghi`l;Nul;fs; MFk;. 
nghJthd tha;g;ghL : Cn(H2O)n. 

 ,aw;ifapy; fhzg;gLk; NkhNdh rhf;fiuLfspd; vz;zpf;if 20 MFk;. 
 fhu;Nghi`l;Nul;by; cs;s fhu;Nghidy; njhFjpahdJ My;bi`L njhFjpahf ,Ue;jhy; My;Nlh]; vdTk; fPl;Nlhd; 

njhFjphf ,Ue;jhy; fPl;Nlh]; vdTk; miof;fg;gLfpwJ. 
FSf;Nfh]; : 

 FSf;Nfh]; xU vspa tif ru;f;fiu. ,J Kjd;ikahd Mw;wy; %ykhf tpsq;FfpwJ. 
 ,J Njd; jpuhl;ir kw;Wk; khk;gok; Nghd;w ,dpg;Gr; RitAila goq;fspy; fhzg;gLfpd;wJ. 
 kdpj ,uj;jj;jpy; Vwj;jho 100mg/dL FSf;Nfh]; ,Ug;gjhy; ,J ,uj;j ru;f;fiu vdTk; miof;fg;gLfpwJ. 

FSf;Nfh]; jahupj;jy; : 
  My;f`hy; fiurypy; ePu;j;j H2SO4 cld; Nru;j;J Rf;Nuhi] ntg;gg;gLj;Jk; NghJ mJ ePuhw;gFg;gile;J 
FSf;Nfh]; kw;Wk; gpuf;Nlh]; Mfpatw;iwj; jUfpwJ. 

C12H22O11  +   H2O    →    C6H12O6   +    C6H12O6 
FSf;Nfhpd;; mikg;G : 
1. jdpk gFg;gha;T kw;Wk; %yf;$W epiwawpjy; Nrhjid Mfpait FSf;Nfh]pd; %yf;$W tha;g;ghL C6H12O6   vd 
fhl;LfpwJ. 
2. 373K ntg;gepiyapy; FSf;Nfhi] mlu; HI kw;Wk; rptg;G gh];gu]; nfhz;L xLf;Fk; NghJ  n- n`f;N]d; kw;Wk; 
2-mNahNlh n`f;N]d; fpilf;fpwJ. ,J FSf;Nfh]py; cs;s 6 fhu;gd; mZf;fSk; xNu Neu;Nfhl;L rq;fpypahf 
gpizf;fg;gl;Ls;sd vd;gij fhl;LfpwJ.  
3. FSf;Nfh]; i`l;uhf;]pykpd; cld; tpidg;gl;L Mf;i]k; kw;Wk; HCN cld; tpidg;gl;L raNdh i`l;upd; 
Mfpatw;iw cWthf;FfpwJ. FSf;Nfh]; %yf;$wpy; fhu;Nghidy; njhFjp ,Ug;gij ,t;tpidfs; fhl;LfpwJ. 
4. FSf;Nfh]; GNuhkpd; ePUld; tpidg;Gupe;J FSf;fhdpf; mkpykhf Mf;]p[Ndw;wk; milfpwJ. vdNt fhu;Nghidy; 
njhFjp My;bi`L cs;sJ 
5. FSf;Nfh]; lhyd;]; tpidf;fhuzp, /ngypq; tidf;fhuzp Mfpatw;iw xLf;fkilar; nra;tjhy; ,jpy; 
My;bi`L njhFjp cs;sJ cWjpnra;ag;gLfpwJ. 
6. FSf;Nfh]; mrpl;bf; mkpy ePupypAld; tpidg;gl;L ngd;lh mrpNll;il cUthf;FfpwJ. FSf;Nfh]py; Ie;J 
My;f`hy; njhFjpfs; ,Ug;gij ,J fhl;LfpwJ. 
7. FSf;Nfh]; xU epiyg;Gj; jd;ik cila Nru;kkhFk;. ,J vspjpy; ePu; ePf;fk; miltjpy;iy. xNu fhu;gd; 
mZtpy; xd;Wf;Fk; Nkw;gl;l i`l;uhf;]py; njhFjpfs; gpizf;fg;gLtjpy;iy vd;gij ,J fhl;LfpwJ. 
8. vkpy; gp~u; vd;gtuhy; Kd;nkhopag;gl;l –OH njhFjpfspd; kpfr;rupahd Gwntsp mikg;G D tbt mikg;ig 
nfhz;bUg;gjhYk; tyQ;Row;rpia nfhz;bUg;gjhYk; FSf;Nfh]; %yf;$whdJ D(+)FSf;Nfh]; vd 
Fwpg;gplg;gLfpwJ.   

 
FSf;Nfh]pd; tisa mikg;G : 
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MNdhku;fs; : 
  fhu;Nghi`l;Nul;by; cs;s xU i`l;uhf;]py; njhFjpahdJ My;bi`L njhFjpAld; tpidgl;L tisa 
n`kpmrpl;lhy; mikg;G cUthfpwJ. ,jd; fhuzkhf rPu;ikAs;s My;bi`L fhu;gdhdJ rPu;ikaw;w fhu;gdhf 
khw;wkiltjhy; ,uz;L khw;wpaq;fs; cUthfpwJ. ,e;j ,uz;L khw;wpaq;fs; C1 fhu;gd; mZtpy; kl;Lk; khWgl;l 
mikg;ig nfhz;Ls;sd. ,e;j khw;wpaq;fs; MNdhku;fs; vd;W miof;fg;gLfpd;wd. 
kpAl;lh Row;rp : 
   J}a α- kw;Wk; β- (D) FSf;Nfh]; Mfpatw;wpd; epak Row;rp kjpg;Gfs; KiwNa 1120 & 18.70 MFk;.vdpDk; J}a 
epiyapy; ,e;j ru;f;fiufspy; VNjDk; xd;iw ePupy; fiuf;Fk; NghJ epak Row;rp kjpg;G +530  nfhz;l rkepiyia 
milAk; tiu α-D kw;Wk; β-D FSf;Nfh]; Mfpad jpwe;j rq;fpyp mikg;gpd; topahf nkJthf xd;wpypUe;J 
kw;nwhd;whf khw;wkilfpd;wd. ,e;epfo;thdJ kpAl;lh Row;rp vd;wiof;fg;gLfpd;wJ. 
vgpku; kw;Wk; vgpkuhf;fy; : 
   xNu xU rPu;ikaw;w ikaj;jpy; kl;Lk;  khWgl;l njhFjp ,l mikT nfhz;l ru;f;fiufs; vgpku;fs; vd 
miof;fg;gLfpd;wd. xU vgpku; kw;nwhU vgpkuhf khWk; nray;KiwahdJ vgpkuhf;fy; vdg;gLk;. NkYk; 
,r;nray;Kiw epfo vgpkNu]; vDk; nehjp Njitg;gLfpwJ. 
/gpuf;Nlh]; : 
   ,lQ;Rop jpUg;Gj;jpwid nfhz;l fPl;Nlh n`f;N]h]; MFk;. ,J goq;fspy; kpf mjpf msT fhzg;gLtjhy; 
gor; ru;f;fiu vdTk; miof;fg;gLfpwJ. 
/gpuf;Nlh]pd; tbtikg;G : 

1. jdpk gFg;gha;T kw;Wk; %yf;$W epiwawpjy; Nrhjid Mfpait /gpuf;Nlh]pd; %yf;$W tha;g;ghL C6H12O6   vd 
fhl;LfpwJ. 

2. 373K ntg;gepiyapy; /gpuf;Nlhi] mlu; HI kw;Wk; rptg;G gh];gu]; nfhz;L xLf;Fk; NghJ  n- n`f;N]d; kw;Wk; 2-
mNahNlh n`f;N]d; fpilf;fpwJ. ,J /gpuf;Nlh]py; cs;s 6 fhu;gd; mZf;fSk; xNu Neu;Nfhl;L rq;fpypahf 
gpizf;fg;gl;Ls;sd vd;gij fhl;LfpwJ.  

3.  /gpuf;Nlh];; i`l;uhf;]pykpd; cld; tpidg;gl;L Mf;i]k; kw;Wk; HCN cld; tpidg;gl;L raNdh i`l;upd; 
Mfpatw;iw cWthf;FfpwJ. /gpuf;Nlh]; %yf;$wpy; fhu;Nghidy; njhFjp ,Ug;gij ,t;tpidfs; fhl;LfpwJ. 

4. /gpuf;Nlh]; GNuhkpd; ePuhy; Mf;]p[Ndw;wk; miltjpy;iy. vdNt /gpuf;Nlh]py; My;bi`L tpidr;nray; njhFjp 
,Ug;gjw;fhd rhj;jpaf;$Wfs; ,y;iy. 

5. Nrhbak; ghjur fyit kw;Wk; ePu; cld; /gpuf;Nlh]; gFjpasT xLf;fkile;J rhu;gpl;lhy; kw;Wk; Nkdpl;lhy; fyit 
fpilf;fpwJ. ,it ,uz;Lk; ,uz;lhk; fhu;gdpy; khWgl;l mikg;ig nfhz;l vgpku;fs; MFk;. ,J %yf;$wpy; fPl;Nlh 
njhFjp cs;sij fhl;LfpwJ. 

6. /gpuf;Nlh]; mrpl;bf; mkpy ePupypAld; tpidg;gl;L ngd;lh mrpNll;il cUthf;FfpwJ. /gpuf;Nlh]py; Ie;J 
My;f`hy; njhFjpfs; ,Ug;gij ,J fhl;LfpwJ. 

7. HNO3  nfhz;L Mf;]p[Ndw;wk; nra;Ak;NghJ /gpuf;Nlh]; %yf;$whdJ fpisf;fhypf; mkpyk; kw;Wk; lhu;lhupf; 
mkpyq;fisj; jUfpwJ. ,it /gpuf;Nlh]; %yf;$Wfis tpl fiwthd fhu;gd; vz;zpf;if nfhz;l 
%yf;$WfshFk;. fPl;Nlh njhFjp C2 fhu;gdpy; mike;Js;sij ,J fhl;LfpwJ.     

 
 
/gpuf;Nlh]pd; tisa mikg;G : 

 
ilrhf;fiuLfs; : 
   ilrhf;fiuLfs;  vd;git ePuhu;gFg;gile;J ,uz;L NkhNdhrhf;fiuL %yf;$Wfis jUk; ru;f;fiufs; MFk;. 
nghJ tha;g;ghL Cn(H2O)n-1.  v.fh : Rf;Nuh];, yhf;Nlh];, khy;Nlh];. 
fpisf;Nfh]pbf; gpizg;G : 
  xU NkhNdhrhf;fiubd; MNdhku; fhu;gdpy; cs;s i`l;uhf;]py; njhFjpahdJ kw;nwhU NkhNdhrhf;fiuby; cs;s 
i`l;uhf;]py; njhFjpAld; tpidGuptjhy; cUthFk; gpizg;gpw;F fpisf;Nfh]pbf; gpizg;G vd;W ngau;. 
Rf;Nuh]; : 

 czT ru;f;fiu vd miof;fg;gLfpwJ. 
 fUk;Gr; rhW kw;Wk; ru;f;fiuts;spf; fpoq;F Mfpatw;wpypUe;J ,J mjpfstpy; ngwg;gLfpwJ. 

Njd; : Njd; vd;gJ FSf;Nfh];, /gpuf;Nlh]; kw;Wk; Rf;Nuh]; Mfpatw;wpd; fyitahFk;. 
Rf;Nuh]; xU vjpu;khW ru;f;fiu : Rf;Nuh]pd; ePuhw;gFj;jypd; NghJ tpidf;fiurypd; xspRow;Wk; jd;ikahdJ 
toQ;RopapypUe;J ,lQ;Ropahf khWfpwJ. vdNt Rf;Nuh]; MdJ vjpu;khW ru;f;fiu vd miof;fg;gLfpwJ. 
Rf;Nuh]; xU xLf;Fk; jd;ikaw;w ru;f;fiu : Rf;Nuh]py; cs;s ,uz;L fhu;Nghidy; fhu;gd;fSk;;(xLf;Fk; njhFjpfs;)  
fpisf;Nfh]pbf; gpizg;gpy; <Lgl;Ls;sjhy; Rf;Nuh]; %yf;$whdJ xLf;Fk; jd;ikaw;w ru;f;fiuahf cs;sJ. 
yhf;Nlh]; :  

 yhf;Nlh]; ghY}l;bfspd; ghypy; fhzg;gLk; xU ilrhf;fiuL MFk;. vdNt ,J ghy; ru;f;fiu vdTk; 
miof;fg;gLfpwJ. 
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 yhf;Nlh]py; cs;s My;bi`L fhu;gd; fpisf;Nfh]pbf; gpizg;gpy; gq;F nfhs;tjpy;iy. vdNt ,J mjd; xLf;Fk; 
jd;ikia jf;fitj;Jf; nfhs;tjhy; xLf;Fk; ru;f;fiu vd miof;fg;gLfpwJ. 
khy;Nlh]; :  

 khTg;nghUspypUe;J gpupj;njLf;fg;gLtjhy; ,J khy;Nlh]; vd miof;fg;gLfpwJ. 
 khy;l; ru;f;fiu vdTk; miof;fg;gLfpwJ. 
 Kisfl;ba ghu;yp muprpapypUe;J ngwg;gLfpwJ. 
 α mikNy]; vDk; nehjpahy; ];lhu;r; nrupf;fg;gLk;NghJ khy;Nlh]; cUthf;fg;gLfpwJ          . 
 khy;Nlh]py; cs;s xU myfpd; MNdhku; fhu;gDf;Fk;  kw;nwhU myfpd; C4 fhu;gDf;Fk; ,ilNa fpisf;Nfh]pbf; 

gpizg;G cUthtjhy; ,ize;Js;s ,uz;L FSf;Nfh]; myFfspy; xd;W fhu;Nghidy; njhFjpiaf; 
nfhz;Ls;sjhy; ,J xLf;Fk; ru;fiuahf nray;gLfpwJ. 
ghyprhf;fiuLfs; : 

 ghyprhf;fiuLfs; fpisf;Nfh]pbf; gpizg;Gfshy; xd;whf gpizf;fg;gl;Ls;s mjpf vz;zpf;ifapyhd NkhNdh 
rhf;fiuL myFfis nfhz;Ls;sd. 

 ,dpg;Gr; Ritia ngw;wpUf;fhj fhuzj;jpdhy; ghyprhf;fiuLfs; ru;f;fiu my;yhjit vd miof;fg;gLfpwJ. 
 v.fh : ];lhu;r;, nry;YNyh];, fpisf;Nfh[d;(Xupd ghyprhf;fiuLfs;). i`uhYdpf; mkpyk;, n`ghupd;(gy;ypd 

ghyprhf;fiuLfs;). 
];lhu;r; : 

 ];lhu;r; jhtuq;fspy; Mw;wy; Nrkpg;ghf gad;gLfpwJ. 
 cUisf;foq;F, kf;fhr;Nrhsk;, NfhJik kw;Wk; muprp Mfpad ];lhu;r;rpd; Kf;fpa Kyq;fs;. 
 ];lhu;r;ir ePupy; fiuAk; mikNy];(20%) kw;Wk; ePupy; fiuah mikNyhngf;bd;(80%) vd ,uz;L $Wfshf 

gpupf;fyhk;. 
 mikNy]; MdJ α(1,4) fpisf;Nfh]pbf; gpizg;Gfshy; gpizf;fg;gl;l Vwj;jho 4000 tiuapyhd α-D-FSf;Nfh]; 

%yf;$Wfisf; nfhz;l fpisfsw;w rq;fpypfshy; cUthf;fg;gl;Ls;sJ. 
 mikNyhngf;bd; MdJ α(1,4) fpisf;Nfh]pbf; gpizg;Gfshy; gpizf;fg;gl;l Vwj;jho 10000 tiuapyhd α-D-

FSf;Nfh]; %yf;$Wfisf; nfhz;l fpisfSila rq;fpypfshy; cUthf;fg;gl;Ls;sJ. 
 mNahbd; fiuriy Nru;f;Fk; NghJ mikNy]; ePy epwj;ijAk; mikNyhngf;bd; fUQ;rptg;G epwj;ijAk; 

cUthf;Ffpd;wd. 
nry;YNyh]; : 

 nry;YNyh]; jhtu nry;Rtu;fspy; fhzg;gLk; Kf;fpa gFjp$whFk;. 
 gQ;R J}a nry;YNyh]; MFk;. 
 ePuhw;gFj;jypy; nry;YNyh]; MdJ D-FSf;Nfh]; %yf;$Wfis jUfpd;wd. 
 gad;fs; : 1.fhfpjk; jahupg;gpy; 2.nry;YNyh]; ,iofs; 3.Nuahd; ntbnghUs;  (ntb gQ;R – nry;YNyh]pd; iel;Nuh 

Vw;wk; ngw;w v];lu;) 
 kdpju;fs; nry;YNyhi] czthf gad;gLj;j ,ayhJ – Viddpy; ek; nrupkhd mikg;G nry;YNyhi] ePuhw;gFf;f 

Njitahd nehjpfis(fpisf;Nfh]pNl];fs; my;yJ nry;YNy];fs;) nfhz;bUf;ftpy;iy. 
fpisf;Nfh[d; : 

 fpisf;Nfh[d; tpyq;Ffspy; fhzg;gLk; Nrkpg;G ghyprhf;fiuL MFk;. 
 ,J tpyq;Ffspd; fy;yPuy; kw;Wk; jirfspy; fhzg;gLfpwJ. 
 ,J tpyq;F ];lhu;r; vdTk; miof;fg;gLfpwJ. 
 Kdpj cilypy; cs;s mjpfg;gbahd FSf;Nfh]; MdJ fpisf;Nfh[dhf khw;wg;gl;L Nrkpf;fg;gLfpwJ. 

FSf;Nfh];  -  ,uj;j ru;f;fiu 
/gpuf;Nlh];  -  gor; ru;f;fiu 
Rf;Nuh];    -  czT ru;f;fiu 
Nyf;Nlh];   -  ghy; ru;f;fiu 
khy;Nlh];  -  khy;l; ru;f;fiu 

fhu;Nghi`l;Nul;fspd; Kf;fpaj;Jtk; : 
1. Mw;wy; %yq;fshfTk; fl;likg;G gyg;gbfshfTk; nrayhw;Wfpd;wd. 
2. kdpj clypy; fpisf;Nfh[dhfTk; jhtuq;fspy; ];lhu;r;rhfTk; Nrkpf;fg;gLfpwJ. 
3. fhfpjk;, kur; rhkhd;fs;, kw;Wk; gUj;jp cilfs; Mfpatw;iw ngw gad;gLfpwJ. 
4. FSf;Nfh]hdJ cldb Mw;wy; %ykhf nray;GupfpwJ. 
5. upNgh]; ru;f;fiufs; epAf;spf; mkpyq;fspd; Kf;fpa gFjpg;nghUl;fspy; xd;whFk;. 

Gujq;fs; : 
 Gujq;fs; vd;git midj;J capupdq;fspYk; kpf mjpf mstpy; fhzg;gLk; capupay; %yf;$WfshFk;. 
 Gujk; vDk; nrhy;ypd; nghUs; ‘Kjd;ikahd my;yJ Kjy; ,lj;jpYs;s’ vd;gjhFk;. 
 ,it α - mkpNdh mkpyq;fspd; gygbfshFk;. 

mkpNdh mkpyq;fs; : 
 mkpNdh mkpyq;fs; vd;git xU mkpNdh njhFjpiaAk; xU fhu;ghf;]pypf; mkpy njhFjpiaAk; nfhz;Ls;s fupk 

Nru;kq;fshFk;. 

 
 Guj %yf;$Wfspy; nghJthf 20 ntt;NtW α - mkpNdh mkpyq;fs; fhzg;gLfpd;wd. 
 ,d;wpikAk; mkpNdh mkpyq;fs; : Gly,Ala,Glu,Asp,Gln,Asn,Ser,Cys,Tyr  & Pro. 
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 ,d;wpikahj mkpNdh mkpyq;fs; : Phe,Van,Thr,Trp,Ile,Met,His,Arg,Leu & Lys. 
 Gujkpy;yh mkpNdh mkpyq;fs; : Mu;dpijd; kw;Wk; rpl;Uypd;.  

mkpNdh mkpyq;fspd; gz;Gfs; : 
 mkpNdh mkpyq;fs; epwkw;w ePupy; fiuAk; gbf jpz;kq;fshFk;. 
 Fiurypd; PH kjpg;ig nghUj;J fhu;ghf;]py; njhFjp xU GNuhl;lhid ,oe;J vjpuadpahfNth my;yJ mkpNdh 

njhFjp xU GNuhl;lhid Vw;W NeuadpahfNth khw ,aYk;. 
 ve;j xU Fwpg;gpl;l PH kjpg;gpy; xU mkpNdh mkpyj;jpd; epfu kpd;Rik eLepiyahf cs;sNjh mJ rkkpd;Gs;sp 

vd;wiof;fg;gLfpwJ. 
 rkkpd; Gs;spia tpl mjpfkhd PH  kjpg;Gila fiurypy; mkpNdh mkpykhdJ vjpu;kpd;Rikia nfhz;bUf;Fk;. 
 rkkpd; Gs;spia tpl Fiwthd PH  kjpg;Gila fiurypy; mkpNdh mkpykhdJ Neu;kpd;Rikia nfhz;bUf;Fk;. 
 Rtpl;lu; madpfs; : ePu;f; fiurypy; xU mkpNdh mkpyj;jpd; fhu;ghf;]pf; njhFjpapYs;s GNuhl;lhid mkpNdh 

njhFjpf;F khw;w ,aYk;. ,jdhy; ,e;j ,uz;L njhFjpfSk; vjpnujpu; kpd;Rikfis ngWfpd;wd. Neu; kw;Wk; vjpu; 
vd ,uz;L kpd;RikfisAk; nfhz;bUg;gjhy; %yf;$W eLepiyj; jd;ik nfhz;lJ. NkYk; ,J <upay;Gj; jd;ik 
nfhz;lJ.,e;j madpfs; Rtpl;lu; madpfs; vd;wiof;fg;gLfpwJ. 

 
 fpisrPidj; jtpu kw;w midj;J mkpNdh mkpyq;fSk; Fiwe;jgl;rk; xU rPu;ikaw;w fhu;gd; mZitf; 

nfhz;bUf;Fk;. 
ngg;ilL gpizg;G : 

 Kjy; mkpNdh mkpyj;jpd; fhu;ghf;rpy; njhFjpahdJ  ,uz;lhk; mkpNdh mkpyj;jpd; mkpNdh njhFjpAld; 
tpidg;gl;L mkpNdh mkpyq;fSf;fpilNa mikL gpizg;G cUthfpwJ. ,e;j mikL gpizg;G ngg;ilL gpizg;G 
vd miof;fg;gLfpwJ. 

 mjpf vz;zpf;ifapyhd mkpNdh mkpyq;fs; ,Nj Kiwapy; xd;wpidAk; NghJ ghyp ngg;ilL ngwg;gLfpwJ. 
 ,jpy; ,ize;Js;s mkpNdh mkpyq;fspd; vz;zpf;if Fiwthf ,Ue;jhy; ghypngg;ilLfs; vdTk; mkpNdh 

mkpyq;fspd; vz;zpf;if mjpfkhf ,Ue;jhy; Gujq;fs; vdTk;; miof;fg;gLfpwJ. 
 xU ngg;ilbd; mkpNdh KidahdJ N-Kid vdTk; fhu;ghf;]p KidahdJ C-Kid vdTk; miof;fg;gLfpwJ. 
 nghJthf Guj tupirahdJ N-Kidapy; njhlq;fp C-Kidf;F vOjg;gLfpwJ. 

Gujq;fspd; tifghL : 
,iog;Gujq;fs; : 

1. Neu;f;Nfhl;L mikg;ig ngw;Ws;sd. 
2. ePupy; fiutjpy;iy. 
3. ilry;igL gpizg;Gfs; kw;Wk; typik Fiwe;j %yf;$WfSf;fpilg;lgl;l i`l;u[d; gpizg;Gfs; Mfpatw;why; 

xd;whf ,Uj;jp itf;fg;gl;Ls;sd. 
4. v.fh : nfuhl;bd;, nfhy;yh[d;. 

FNshGyu; Gujq;fs; : 
1. Nfhs tbt mikg;ig ngw;Ws;sd. 
2. ePupy; fiuAk; jd;ik nfhz;lit. 
3. tpidA+f;fk; cs;slf;fpa gy;NtW nray;ghLfis nfhz;Ls;sd. 
4. v.fh : nehjpfs;, ikNahFNshgpd;, ,d;Rypd;. 

Gujq;fspd; mikg;G : 
 Gujq;fs; vd;git mkpNdh mkpyq;fspd; gygbfshFk;. 
 mtw;wpd; Kg;gupkhd mikg;ghdJ mtw;wpYs;s mkpNdh mkpyq;fspd; tupiria rhu;e;J mikfpwJ. 

Gujq;fspd; Kjy;epiy mikg;G : 
 ghyp ngg;ilL rq;fpypapy; mkpNdh mkpyq;fspd; miktpl tupirahdJ Gujq;fspd; Kjy;epiy mikg;G 

vd;wiof;fg;gLfpwJ. 
 ,e;j tupirapy; Vw;gLk; xU rpwpa khw;wk; $l Gujj;jpd; xl;Lnkhj;j mikg;G kw;Wk; nray;ghl;il khw;Wk; jpwid 

nfhz;lJ. 
Gujq;fspd; ,uz;lhk;epiy mikg;G : 

 xU ghypngg;ilL rq;fpypapy; cs;s mkpNdh mkpyq;fs;, fhu;gidy; Mfp]p[Df;Fk;(-C=O) mUfhikapy; cs;s 
mkpd; i`l;u[Df;Fk;(-NH) ,ilNa i`l;u[d; gpizg;ig cUthf;Ftjd; fhuzkhf mjpxOq;fhd mikg;ig 
cUthf;Ffpd;wd. 

 α – RUs; : 
 α-RUs; Jizmikg;gpy; mkpNdh mkpyq;fs; nrq;Fj;J RUs; mikg;gpy; mikf;fg;gl;Ls;sd. 
 ,it xU mkpNdh mkpyj;jpYs;s(ntJ gFjpf;$W) fhu;gidy; njhFjp Mf;]p[Df;Fk; Ie;jhtJ mkpNdh mkpy(n+4tJ 

gFjpf;$W) mkpNdh i`l;u[Df;Fk; ,ilNa cUthFk; i`l;u[d; gpizg;Gfshy; epiyg;gLj;jg;gLfpd;wd. 
 α – RUs; mikg;gpd; xt;nthU Rw;wpYk; Vwj;jho 3.6 mkpNdh mkpy %yf;$Wfs; cs;sd. 
 ,jd; ePsk; Vwj;jho 5.4A0  MFk;. 

 β– RUs; : 
 RUs;fshf ,y;yhky; β-jhs;fs; gug;gg;gl;l ngg;ilL rq;fpypfshf cs;sd. 
 ,ioapd; Kjd;ik rq;fpypapy; cs;s fhu;gidy; njhFjpf;Fk; mUfpy; cs;s ,ioapd;  Kjd;ik rq;fpypapy; cs;s 

mkpNdh njhFjpf;Fk; ,ilNa i`l;u[d; gpizg;G cUthtjhy; jhs; Nghd;w mikg;G cUthfpwJ. 
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Gujq;fspd; %d;whk;epiy mikg;G : 
 ,uz;lhk; epiy mikg;gpd; $Wfs;(α&β) NkYk; kbe;J %d;whk;epiy mikg;ig cUthf;Ffpd;wd. 
 mkpNdh mkpyq;fspd; gf;fr; rq;fpypfSf;fpilNa epfOk; ,ilaPLfshy; Gujq;fspd; %d;whk;epiy mikg;G 

epiyg;gLj;jg;gLfpd;wd. 
 ,t;tif ,ilaPLfspy; rp];bd; myFfSf;fpilNa cUthFk; ilry;igL gpizg;Gfs;, epiykpd;dpay;, ePu;ntWf;Fk; 

jd;ik, i`l;u[d; gpizg;Gfs; kw;Wk; thz;lu;thy;]; ,ilaPLfs; Mfpad mlq;Fk;. 
Gujq;fspd; ehd;fhk;epiy mikg;G : 

 Mf;]p[d; flj;J Gujkhd `PNkhFNshgpd; MdJ ehd;F ghypngg;ilL rq;fpypfis nfhz;Ls;sJ. 
 mNj rkak; DNA %yf;$iw gpujp vLf;Fk; DNA ghypkNu]; vDk; nehjp gj;J ghypngg;ilL rq;fpypfis 

nfhz;Ls;sJ. 
 ,e;j Gujq;fspy; xt;nthU jdp ghypngg;ilL rq;fpypAk; kw;w rq;fpypfSld; ,ilaPL nra;tjhy; ehd;fhk;epiy 

mikg;G vDk; gy;$l;L mikg;ghdJ ngwg;gLfpwJ. 
Gujq;fspd; ,ay;gpoj;jy; : 

 Gujq;fis cau; ntg;gepiyf;F cl;gLj;JtjhNyh A+upah Nghd;w Ntjpg;nghUl;fSld; Nru;g;gjhNyh pH kw;Wk; 
fiurypd; madp typikia khw;WtjhNyh ,e;j ,ilaPLfis rpijf;f KbAk;. ,it Kg;gupkhd mikg;ig 
gFjpasNth my;yJ Kw;wpYkhfNth ,of;fr; nra;fpd;wd. xU Gujk; Kjy;epiy mikg;G ghjpf;fg;glhky; cau;epiy 
mikg;ig kl;Lk; ,of;Fk; epfo;T ,ay;gpoj;jy; vd;wiof;fg;gLfpwJ. 

 Kjy;epiy mikg;ghdJ epiyahf ,Ug;gjhy; rpy Gujq;fspd; ,ay;gpoj;jiy kPz;Lk; gioa epiyf;F nfhz;L tu 
KbAk;. jd;dpr;irahfNth my;yJ Nrg;uhd;fs; vd;wiof;fg;gLk; rpwg;G tif nehjpfspd; cjtpAlNdh Gujq;fs; 
jq;fspd; gioa epiyia mila KbAk;. 
Gujq;fspd; Kf;fpaj;Jtk; : 

1. capupdq;fspy; epfYk; midj;J capu;Ntjp tpidfSk; nehjpfs; vd;wiof;fg;gLk; tpidNtfkhw;w Gujq;fshy; 
tpidA+f;fg;gLfpd;wd. 

2. nfuhl;bd;, nfhy;yh[d; Nghd;w Gujq;fs; fl;likg;G myFfshf nray;gLfpd;wd. 
3. gy;NtW Neha;fSf;F vjpuhf nray;Gupa clYf;F clw;fhg;G %yq;fs; cjTfpd;wd. 
4. rpy rkpf;Q;ir %yf;$Wfis fz;lwpaTk; rupahd Jyq;fis J}z;Ltjw;fhfTk; Gujq;fs; czu;Ntw;gpfshf 

nray;gLfpd;wd. 
5. ,Uk;G(/ngu;upbd;) Nghd;w cNyhfq;fis Nrkpf;fTk; Gujq;fs; gad;gLfpd;wd. 

nehjpfs; : clypy; cs;s gy;NtW capu; Ntjp tpidfisAk; tpidA+f;fk; nra;Ak; rpwg;G tif Gujq;fs;. 
nehjp nray;ghl;bd; tpidtopKiw : 

 nehjpfs; capu; tpidA+f;fpfshFk;. 
 capu;Ntjptpidf;F Nju;e;J nrayhw;Wfpd;wd. 
 ,ilepiyia epiyg;gLj;Jtjd; %yk; fpsu;Tnfhs; Mw;wiy Fiwj;J tpidia Cf;Ftpf;fpd;wd. 
 topKiw : 
 xU Fwpg;gpl;l tpidapy; E MdJ tpidg;nghUSld; kPs;Kiwapy; gpize;J nehjp – tpidg;nghUs; mizit 

cUthf;FfpwJ.  E   +  S   ↔         
 mjd;gpd;du; tpidg; nghUshdJ tpisg;nghUshf khw;wg;gl;L nehjp jdpj;j epiyapy; ntspNaWfpwJ.          →  

E   +   P 
 jdpj;j nehjpahdJ kw;nwhU tpidg;nghUSld; gpiztjw;F jahuhd epiyapy; cs;sJ. 

ypg;gpLfs; : ypg;gpLfs; vd;git FNshNuh/ghu;k; kw;Wk; nkj;jdhy; Nghd;w fupk fiug;ghd;fspy; fiuAk; kw;Wk; ePupy; 
fiuahj jd;ik nfhz;l fupk %yf;$WfshFk;. ,it capu; %yf;$Wfspy; Mw;wy; %yq;fshf tpsq;Ffpd;wd. 
ypg;gpLfspd; tiffs; : 

 vspa ypg;gpLfs; 
 nfhOg;G : ePz;l rq;fpyp nfhOg;G mkpyq;fSk; fpspruhYk; ,ize;J cUthd v];lu;fshFk;. 
 nkOFfs; : nfhOg;G mkpyq;fSk; ePz;l rq;fpypAila NkhNdhi`l;upf; My;f`hYk; ,ize;J cUthd v];lu;fs; 

MFk;. 
 $l;L ypg;gpLfs; 
 vspa nfhOg;G mkpyq;fSk; fpspruhYk; ,ize;J cUthd v];lu;fs;. ,jd; tiffs; : 
 gh];Ngh ypg;gpLfs; : gh];Ngh – v];lu; gpizg;ig ngw;Ws;sd. 
 fpisf;Nfh ypg;gpLfs; : ru;f;fiu myif nfhz;Ls;sd. 
 ypg;Ngh Gujq;fs; : Gujq;fSld; ypg;gpL ,ize;Js;s mizTfshFk;. 

ypg;gpLfspd; capupay; Kf;fpaj;Jtk; : 
1. nry;ypd; xl;Lnkhj;j mikg;gpw;F ,d;wpikahjit. 
2. fhu;Nghi`l;Nul;fis kw;Wk; Gujq;fis tpl ,it mjpf Mw;wiy toq;Ffpd;wd. 
3. ePu;tho; capupdq;fspy; ypg;gpLfs; ghJfhg;G mLf;fhf nray;gLfpwJ. 
4. ,izg;G jpRf;fspYs;s ypg;gpLfs; cs;SWg;GfSf;F ghJfhg;G mspf;fpd;wd. 
5. nfhOg;G tsu;rpij khw;wj;jpy; ghy;kf; fhuzpahf nray;gLfpd;wd. 

itl;lkpd;fs; : 
 itl;lkpd; vd;git ekJ clyhy; njhFf;f ,ayhj Mdhy; rpy Fwpg;gpl;l nray;ghLfSf;F mj;jahtrpakhd rpwpa 

fupk Nru;kq;fshFk;. 
 ,tw;wpd; Njit kpff; FiwNt. vdpDk; ,tw;wpd; gw;whf;Fiw my;yJ kpFjpasthdJ Neha;fis cz;lhf;Ffpd;wd. 
 fhu;Nghi`l;Nul;fs; kw;Wk; ypg;gpLfs; Nghd;W ,it Mw;wy; %yq;fshf nray;gLtjpy;iy. 
 ruhrup tsu;r;rpia milaTk; cly; eyj;ij NgzTk; itl;lkpd;fs; kpf ,d;wpaikahjit. 
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itl;lkpd;fspd; %yq;fs; nray;ghLfs; kw;Wk; Fiwghl;L Neha;fs; : 
itl;lkpd;fs; %yq;fs; nray;ghLfs; Fiwghl;L 

Neha;fs; 
  A(nul;bdhy;) kPd;, Nful;, ghy;, fPiufs;, khk;gok; 

kw;Wk; gg;ghsp 
ghu;itj;jpwd; tsu;r;rp khiyf; FUL 

B1(jakpd;) <];l; , ghy; , fha;fwpfs;,fy;yPuy; fpisf;fhyp]p]; TPP 
Jiznehjp 

ngupngup 

B2(upNgh/gpNstpd;) NrhahgPd;, gr;ir, fha;fwpfs; , <];l;, 
Kl;il, ghy; , fy;yPuy; , rpWePufk;. 

Jiz nehjp ehf;fpy; 
ntbg;Gfs; 

B3(epahrpd;) jhdpaq;fs;, gr;ir, fha;fwpfs;, 
fy;yPuy; , rpWePufk;. 

NAD+ kw;Wk; NADP+ Jiz 
nehjp 

ngy;yhf;uh 

B6(gpuplhf;rpd;) ,iwr;rp, jhdpaq;fs; , ghy; , Kl;il. P̀NkhFNshgpdpy; P̀k; 
cUthf;fk;  

typg;G Neha; 

B12(Nfhghykpd;) Kl;il, ,iwr;rp, kPd;. ,uj;j rptg;gZf;fs; 
Kjpu;tiljy; 

,uj;j Nrhif 

C(m];fhu;gpf;mkpyk;) rpl;u];goq;fs;, jf;fhsp, ney;ypf;fha; 
fha;fwpfs; 

vjpu;Mf;]p[Ndw;wpfspy; 
Jiznehjp,  nfhy;yh[d; 
cUthf;fk;  

];fu;tp 

D(NfhNyhfhy;rpnguhy;-

D3,Vu;Nfhfhy;rpnguhy;-D2) 
kPd; , fy;yPuy;vz;nza;, ghy;, Kl;il 
kQ;rs; fU. 

fhy;rpak; cwpQ;rg;gLjy; 
kw;Wk; guhkupj;jy; 

upf;fl;]; 

E(NlhNfhnguhy;) #upafhe;jp vz;nza;, jhtu 
vz;nza;. 

vjpu; Mf;]p[Ndw;wp jir rpijT 
Neha; 

K(igNyhFapNdhd; & 
nkdhFapNdhd;) 

gr;ir fha;fwpfs; , jf;fhsp. ,uj;jk; ciwjy; ,uj;jf;frpT 

epA+f;spf; mkpyq;fs; : 
 xt;nthU capupdj;jpd; ,ay;ghd gz;GfSk; xU jiyKiwapy; ,Ue;J kw;nwhU jiyKiwf;F flj;jg;gLfpd;wd. 
 nry;ypd; cl;fUtpy; cs;s FNuhNkhNrhk;fs; ,g;gz;Gfis flj;Jfpd;wd. 
 FNuhNkhNrhk;fs; Gujq;fs; kw;Wk; epAf;spf; mkpyq;fs; vd;wiof;fg;gLk; kw;nwhU tif capupay; %yf;$WfshFk;. 

epA+f;spNahirL kw;Wk; epA+f;spNahilL : 
 epA+f;spNahirL : gh];Ngl; njhFjpaw;w %yf;$W. fhuk; + ru;f;fiu  → epA+f;spNahirL. 
 epA+f;spNahilL : epA+f;spNahirLld; xU gh];ghupf; mkpyk; Nru;e;J cUthtJ. 

               epAf;spNahirL +  gh];ghupf; mkpyk;  →  epAf;spNahilL. 
RNA %yf;$Wfspd; tiffs; : 

 rRNA  
 irl;Nlhgpshrk; kw;Wk; upNghNrhk;fspy; fhzg;gLfpwJ. 
 60% RNA kw;Wk; 40% Gujq;fis nfhz;Ls;sJ. 
 upNghNrhk;fspy; Guj njhFg;G epfo;fpwJ. 
 mRNA 
 Fiwe;j %yf;$W epiw cilaJ. 
 xU ,ioapy; 73 Kjy; 94 tiu epAf;spNahilLfis ngw;Ws;sd. 
 upNghNrhk;fspy; Guj njhFg;G epfOk; miktplq;fSf;F mkpNdh mkpyq;fis nfhz;L nry;fpd;wd. 
 tRNA 
 kpf Fiwe;j mstpy; fhzg;gLfpd;wd. tho;ehs; FiwT. 
 xw;iw ,io mikg;Gilait. 
 Guj njhFg;gpw;fhd kuGj;jfty;fis DNA %yf;$wpypUe;J upNghNrhk;fSf;F Ve;jp nry;fpd;wd. 

epAf;spf; mkpyq;fspd; capupay; nray;ghLfs; : 
1. Mw;wy; flj;jpfshf nray;gLfpd;wd. 
2. nehjp ,izf;fhuzpfspd; gFjpf; $Wfshf cs;sd. v.fh : Jiznehjp A, NAD

+
,  FAD. 

3. Ntjpj; J}Jtu;fshf nray;gLfpd;wd. v.fh : tisa AMP,   cAMP. 
DNA  kw;Wk; RNA  ,ilNaAs;s NtWghL : 

tupir vz; DNA RNA 

1 ,J Kf;fpakhf cl;fU, ikl;Nlhfhz;l;upah 
kw;Wk; gRq;fdpfq;fspy; fhzg;gLfpwJ. 

,J Kf;fpakhf irl;Nlhgpshrk;, cl;fUj;jpus; 
kw;Wk; upNghNrhk;;fspy; fhzg;gLfpwJ. 

2 ,J bMf;]pupNgh]; ru;f;fiuia nfhz;Ls;sJ. ,J upNgh]; ru;f;fiuia nfhz;Ls;sJ. 
3 fhu ,izfs; A=T   kw;Wk; G=C fhu ,izfs; A=U   kw;Wk; C=G 
4 ,it ,ul;il ,io %yf;$Wfs; ,it xw;iw ,io %yf;$Wfs; 
5 ,jd; tho;ehs; mjpfk; ,jd; tho;ehs; FiwT 
6 ,J jhdhfNt ,ul;bg;ghjy; epfo;j;Jk; ,J jhdhfNt ,ul;bg;gila KbahJ. 

DNA  Nuifg;gjpT : 
 xt;nthU jdp kdpjdpd; ,uj;jk;, ckpo;ePu;, kapupio khjpupfis gad;gLj;jp kdpj DNA tpYs;s jdpg;gl;l Fwpg;gpl;l 

NtWghl;il fz;lwpAk; Kiw.  
 jdp egu;fSf;fpilNa cs;s nky;ypa fhu tupir NtWghl;il mbg;gilahf nfhz;lJ. 

`hu;Nkhd;fs; : 
 `hu;Nkhd;fs; vd;gJ xU jpRtpdhy; Ruf;fg;gl;L ,uj;j Xl;lj;jpy; fyf;fg;gLk; fupkr; Nru;kkhFk;. 
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 ,J kw;w nry;fspy; clypay; Jyq;fisj; J}z;LfpwJ. 
 ,J nry;fSf;fpilg;gl;l rkpf;Q;ir %yf;$whFk;.  

`hu;Nkhd;fspd; tiffs; :   
 vd;Nlhfpiud; `hu;Nkhd;fs; : Ruf;fg;gLk; nry;fspypUe;J njhiytpYs;s nry;fspd; kPJ nray;Gupfpd;wd. v.fh : 

,d;Rypd; ehskpy;yh Rug;gpfspy; njhFf;fg;gl;L ,uj;j Xl;lj;jpy; ntsptplg;gLfpd;wd. 
 ghuhf;iud; `hu;Nkhd;fs; : Ruf;g;gLk; nry;fSf;F mUfhikapYs;s nry;fspd; kPJ kl;Lk; nray;Gupfpd;wd. v.fh : 

,z;lu;ypAfpd; - 1. 
 Ml;Nlhf;iud; `hu;Nkhd;fs; : Ruf;Fk; nry;fspd; kPNj nray;Gupfpd;wd. v.fh:Guj tsu;r;rpf; fhuzp ,z;lu;ypAfpd; - 2. 

myF 15. md;whl tho;tpy; Ntjpapay; 
kUe;J nghUl;fs; : 

 kUe;J – Drogue – fha;e;j %ypif  
 kUe;J – clypay; mikg;ig  my;yJ NehAw;w epiyia khw;wf;$ba my;yJ Ma;T nra;af;$ba Nrh;kkhFk;. 
 ,J Nehia fz;lwptjw;fhfTk; Nehia jLf;fTk; NehapypUe;J Fzkila nra;aTk; gad;gLj;jg;gLfpwJ. 
 Ntjpr;rpfpr;ir : kUe;Jfis nfhz;L xU Fwpg;gpl;l Nehia Fzg;gLj;Jk; nray;Kiw. 
 jw;fhyj;jpy; gad;gLj;jg;gLk; ngUk;ghyhd kUe;J nghUs; %yf;$Wfs; Fiwe;j nrwptpy; gad;gLj;jg;gLk; NghJ 

Nkw;$wpa gz;Gfis ngw;Ws;sd. vdpDk; mjpf nrwptpy; gad;gLj;jg;gl;lhy;  mit gf;f tpisTfis cUthf;fp 
er;R jd;ik nfhz;litfshf khWfpd;wd. 

 kUe;Jfspd jukhdJ mtw;wpd; kUe;jhf;f vz; mbg;gilapy; mstplg;gLfpd;wJ. 
 kUe;jhf;f vz; : xU Fwpg;gpl;l kUe;jpd; mjpfg;gl;r jhq;Fk; kUe;jsT kw;Wk; Fiwe;jg;gl;r Fzg;gLj;Jk; kUe;jsT 

Mfptw;wpw;fpilNaahd tpfpjk; kUe;jhf;f vz; vd miof;fg;gLfpwJ. 
 cau; kUe;jhf;f vz; kjpg;G nfhz;l kUe;Jfs; ghJfhg;ghd kUe;JfshFk;. 

kUe;Jfspd; tifg;ghL : 
 Ntjp mikg;gpd; mbg;gilapy; tig;ghL : 
 nghJthd mbg;gil Ntjp mikg;ig nfhz;l kUe;Jg;nghUl;fs; xNu FOthf itf;fg;gLfpd;wd.  
 Mk;gprpypd;, mkhf;rpypd;, nkj;jprpypd; Nghd;w kUe;Jfs; midj;Jk; xNu mikg;ig nfhz;bUg;gjhy; ngdprpypd; 

vd;wiof;fg;gLk; xNu njhFjpapy; tifg;gLj;jg;gLfpd;wd. 
 Xgpak;fs;, ];Buha;Lfs;, Nflfhykpd;fs; Nghd;w kw;w njhFjp  kUe;JfSk; ek;kplk; cs;sd. 
 ngdprpypd; tifia rhu;e;j kUe;Jfs; midj;Jk; xNu capupay; nray;ghLfis nfhz;Ls;sd. Mdhy; ghu;gpl;Nul;fs;, 

];Buha;Lfs; Mfpad khWgl;l capupay; nray;ghLfis nfhz;Ls;sd. 
 kUe;jpay; tpistpd; mbg;gilapy; tig;ghL : 
 Nehahsp kPJ kUe;Jfs; cz;lhf;Fk; capupay; tpisTfis mb;g;gilahf nfhz;lJ. 
 NehAz;lhf;Fk; ghf;Bupahf;fis nfhy;Yk; jpwDila kUe;Jfs; midj;Jk; vjpu; capupfs; vd miof;fg;gLfpwJ. 

v.fh : mkhf;rpypd;, Mk;gprpypd;, vupj;Nuhikrpd;. 
 cau; ,uj;j mOj;j kUe;Jfs; : GNuhGudyhy;, mbdyhy;, nknlhg;nuhyhy; rf;rpNdl;. 
 ,yf;F mikg;gpd; mbg;gilapy; tig;ghL : 
 Nehahspapd; capupay; mikg;G my;yJ nray;ghl;by; kUe;Jfspd; ,yf;fpd; mbg;gilapy; tifg;gLj;jg;gLfpd;wd. 
 ghf;Bupahf;fspy; Guj njhFg;igj; jLf;Fk; vjpu; capupfshd ];l;nug;Nlhikrpd; kw;Wk; vupj;Nuhikrpd; Mfpad xNu 

njhFjpapy; tifg;gLj;jg;gl;Ls;sd. 
 vdpDk; mtw;wpd; nray;gL Kiwik tpj;jpahrkhdJ. ];l;nug;Nlhikrpd; Gujk; njhFg;G Jtq;Fjiy jLf;fpwJ. 

Mdhy; vupj;Nuhikrpd; Gujj;Jld; Gjpa mkpNdh mkpyq;fs; ,izjiy jLf;fpwJ. 
 nray;gL jsj;jpd;; mbg;gilapy; tig;ghL : 
 kUe;J %yf;$whdJ nehjpfs;;,  czu;Ntw;gpfs; Nghd;w capupay; %yf;$WfSld; ,ilaPL nra;fpd;wd. ,itfs; 

kUe;J ,yf;Ffs; vd miof;fg;gLfpd;wd. 
 kUe;Jfs; gpizAk; ,yf;Ffspd; mbg;gilapy; kUe;Jfis ek;khy; tifg;gLj;j KbAk;. 
 kw;w tifg;ghLfSld; xg;gpLk; NghJ ,e;j tifg;ghlhdJ mjpf rpwg;G tha;e;jJ. 
 ,yf;F xd;whf ,Ug;gjhy; ,e;j kUe;Jfs; nray;gLk; topKiw xd;whfNt cs;sJ. 

kUe;Jfs; - ,yf;F ,ilaPL : 
 ek; cly; ,ay;ghf nrayhw;Wtjw;F tsu;rpij khw;wk;,  nry; rkpf;iQ Nghd;w capu;Ntjp nray;Kiwfs; 

mj;jpahtrpakhdjhFk;. 
 Ez;Zapupfs; Ntjpg;nghUl;fs; Nghd;w Gwf;fhuzpfshNyh my;yJ mikg;gpNyNa cz;lhFk; rPu;FiwT fhuzkhfNth 

,e;j xOq;fhd eilKiwfs; ghjpf;fg;glyhk;. mj;jifa epiyikfspy; clypd; ,ay;ghd nray;ghl;il kPsf; 
nfhz;L tUtjw;fhf ehk; kUe;Jfis cl;nfhs;s Neuyhk;. 

 capupay; tpidNtf khw;wpfshf nray;gLk; Gujq;fs; nehjpfs; vd;W miof;fg;gLfpd;wd. 
 jfty;njhlu;G mikg;gpw;F Kf;fpakhd Gujq;fs; czu;Ntw;gpfs; vd;W miof;fg;gLfpd;wd. 
 kUe;Jfs; nehjp nray;ghl;il khw;Wtjd; %ykhfNth my;yJ Fwpg;gpl;l czu;Ntw;gpfis Cf;Ftpj;Njh, mlf;fpNah 

mtw;wpd; ,ay;ghd capu;Ntjp tpidfis jpUj;jp mikf;fpd;wd.  
kUe;J ,yf;Ffshf nehjpfs; : 

 midj;J capupd mikg;Gfspy; epfOk; capu;Ntjp tpidfs; midj;Jk; nehjpfshy; jhd; tpidA+f;fk; ngWfpd;wd. 
 mikg;gpd; ,ay;ghd nehjp nray;ghL jLf;fg;gl;lhy; mikg;ghdJ ghjpf;fg;gLk;. nghJthf ,e;j jj;JtkhdJ 

gy;NtW NehAz;lhf;Fk; Ez;Zapupfis mopf;fg; gad;gLj;jg;gLfpwJ. 
 nehjp tpidA+f;f tpidfspy; fpsu;T ikak; kw;Wk; tpidg;nghUs; Mfpatw;wpy; fhzg;gLk; mkpNdh 

mkpyq;fSf;fpilNaahd i`l;u[d; gpizg;G, thz;lu;thy;]; tpirfs; Nghd;w typik Fiwe;j ,ilaPLfshy; 
tpidg;nghUshdJ nehjpapd; fpsu;T ikaj;Jld; gpizf;fg;gLfpwJ. 
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 tpidg;nghUspd; tbtikg;ig xj;j kUe;J %yf;$whdJ cl;nrYj;jg;gLk; NghJ mJTk; nehjpAld; gpize;J mjd; 
nray;ghl;il Klf;FfpwJ. mjhtJ kUe;J nghUl;fs; nehjp tpidA+f;fp jLg;ghd;fshf nray;gLfpd;wd. 

 vLj;Jf;fhl;L : 
 p-mkpNdhngd;Nrhapf; mkpyj;jpd;(PABA) tbtikg;ig xj;j mikg;G nfhz;l ry;/gdpyikL vDk; vjpu;capup 

kUe;jhdJ ghf;Bupah tsu;r;rpiaj; jLf;fpwJ. 
 /Nghypf; mkpyk; vDk; Jiznehjpia jahupf;Fk; nghUl;L gy ghf;Bupahf;fSf;F PABA  Njitg;gLfpwJ. 
 ry;/gdpyikL vjpu;capupia cl;nrYj;Jk;NghJ ghf;Bupahf;fspy; PABA it /Nghypf; mkpykhf khw;wkilAk; 

capu;Ntjp njhFg;gpy; Kf;fpa gq;fhw;Wk; ili`l;Nuhg;bNuhNal; rpe;jNl];(DHPS) vDk; nehjpf;F Nghl;bj; 
jd;ikAs;s jLg;ghdhf nray;gLfpwJ. 

 ,J /Nghypf; mkpy gw;whf;Fiwia cUthf;FfpwJ. ,jd; tpisthf ghf;Bu;ahtpd; tsu;r;rp jilnra;ag;gl;L mit 
nfhy;yg;gLfpd;wd. 

 gpwikaj;jLg;ghd;fs; : rpy nehjpfspy; jLg;ghd; %yf;$whdJ fpsu;T ikaq;fspy; gpizahky; gpwikaq;fspy; 
nrd;W gpizfpwJ. ,it nehjpapYs;s fpsu;T ikaq;fspd; tbtq;fis khw;Wtjd; tpisthf tpidg;nghUs; 
%yf;$Wfs; nehjpAld; gpiza ,ayhky; NghfpwJ. ,t;tif jLg;ghd;fs; gpwikaj; jLg;ghd;fs; vd 
miof;fg;gLfpwJ. 
kUe;J ,yf;Ffshf czu;Ntw;gpfs; : 

 gy kUe;Jfs; czu;Ntw;gp vd;wiof;fg;gLk; Fwpg;gpl;l %yf;$Wld; gpize;J mtw;wpd; clypay; tpisTfis 
cz;lhf;Ffpd;wd. nry;ypy; Jyq;fis J}z;LtNj ,e;j czu;Ntw;gpfspd; Kf;fpa NtiyahFk;. 

 nry;fSf;F jfty;fis jhq;fp nry;Yk; Ntjpj;J}Jtu;fs; ,e;j czu;Ntw;gpfspd; fpsu;T ikaq;fSld; gpizfpd;wd. 
,jd; %yk; jfty; nry;ypDs; flj;jg;gLfpd;wd. 

 xU jftiy ehk; jLf;f Ntz;Lnkdpy; czu;Ntw;gpapd; fpsu;T ikaj;Jld; gpizAk; jd;ik nfhz;l xU 
kUe;JnghUs; gpize;J czu;Ntw;gpapd; ,ay;ghd nray;ghl;il jLf;fNtz;Lk;. ,j;jifa kUe;Jfs; 
vjpu;tpidA+f;fpfs; vd;wiof;fg;gLfpd;wd.  

 rpy kUe;J nghUl;fs; czu;Ntw;gpfspy; ,aw;ifahd Ntjpj;J}Jtu;fSf;F gjpyhf gpizfpd;wd. ,t;tif kUe;Jfs; 
Kjd;ik ,af;fpfs; vd;W miof;fg;gLfpd;wJ. 

 vLj;Jfhl;L : 
 mbNdhrpdhdJ mbNdhrpd; czu;Ntw;gpAld; gpizAk;NghJ J}f;fj;ij J}z;LfpwJ. Mdhy; vjpu; tpidA+f;fp kUe;J 

nghUshd fh/gpd; mbNdhrpd; czu;Ntw;gpAld; gpize;J mij nray;jpwdw;wjhf;FfpwJ. 
gy;NtW tif kUe;Jg; nghUl;fspd; kUe;jpay; nray;ghL : 
kdmikjp gLj;jpfs; : 

 ,it euk;G kz;lyj;ij jhf;Fk; kUe;JfshFk;. 
 v.fh : 1.Kf;fpa kdmikjpgLj;jpfs; : N`Nyhnguplhy;, FNshrhigd;.    

     2.rpwpa kd mikjpgLj;jpfs; : ilarpghk;(Ntypak;), My;g;uhNrhyk;. 
 nray;gLk; topKiw :%isapYs;s Nlhgikd; vDk; euk;Gj; J}z;ly; flj;jpia Klf;Ftjd; %yk; ika euk;G 

kz;lyj;jpd; kPJ nray;Gupfpd;wd. 
 gad;fs; : kd cisr;ry;, gjw;wk; kdr;Nrhu;T, J}f;f FiwghL kw;Wk; jPtpu kdr;rpijT Mfpatw;wpw;F 

rpfpr;iraspj;jypy; gad;gLfpwJ. 
typepthuzpfs; : typepthuzpfs; Ra czu;T epiyia ghjpf;fhky; typia Fiwf;fpd;wd. 

 mow;rp vjpg;G kUe;Jfs; : 
 v.fh : mrpl;lkpNdh/gPd;, ghuhrpl;lkhy;, M];gpupd;. 
 nray;gLk; topKiw : Fwpg;gpl;l ,lj;jpYs;s mow;rp Jyq;fy;fis Fiwj;J typia ePf;Ffpd;wd. 
 gad;fs; : FWfpa fhy typepthuzpahfTk; jiytyp, jirtyp, rpuha;g;G my;yJ %l;L mow;rp Nghd;w kpjkhd 

typfis Nghf;fTk; gad;gLfpwJ.  
 fha;r;ry; kUe;Jfs; : 
 v.fh : mrpl;lkpNdh/gPd;, ghuhrpl;lkhy;, M];gpupd;. 
 nray;gLk; topKiw : fha;r;riy Fiwj;jy; rpW jl;lZf;fs; ciwjiy jLj;jy;. 
 gad;fs; : M];gpupd; khuilg;ig jLf;Fk; kUe;jhfTk; gad;gLfpwJ. 
 ];Buha;L my;yhj mow;rp vjpu;g;G kUe;Jfs; : 
 v.fh : G&/ngd;. 
 gad;fs; : %isapd; mbg;gFjpia J}z;b nkd;jir RUf;fpapdhy; cUthf;fg;gl;l cau; cly; ntg;gepiyia 

Fiwf;fpd;wd. 
Xgpaha;Lfs; (Nghij jUk; typepthuzpfs;) : 

 v.fh : khu;/gpd;. 
 nray;gLk; topKiw : typia ePf;fp J}f;fj;ij nfhLf;fpd;wd. ,it Nghij juf;$bait. 
 gad;fs; : fLikahd typapypUe;J epthuzk; mspf;f, mUit rpfpr;irf;Fg; gpwF cz;lhFk; typ kw;Wk; ,Wjpepiy 

Gw;WNeha; Mfptw;Wf;Fg; gad;gLfpwJ.  
czu;tpog;G Cf;fpfs; : 

1. kug;G kUe;Jfs; : 
 v.fh : 1.v];lu; gpize;j kug;G kUe;J – GNuhifd; 

      2.mikL gpize;j kug;G kUe;J – ypNlhifd;  
 nray;gLk; topKiw : ,J czu;tpof;fr; nra;ahky; mit G+rg;gl;l clw;gFjpapy; kl;Lk; kuj;Jg;Nghf nra;fpd;wd. 
 gad;fs; : ,it rpwpa mWit rpfpr;irapd;NghJ gad;gLj;jg;gLfpd;wd. 
2. nghJ czu;tpog;G Cf;fpfs; : 
 v.fh : 1.rpiwtop nghJ czu;tpog;G Cf;fpfs; : g;nuhNgh/ghy; 

      2.Rthrtop nghJ czu;tpog;G Cf;fpfs; : INrh/GSNud;. 
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 nray;gLk; topKiw : ikaeuk;G kz;lyj;ij jhf;fp fl;Lg;gLj;jg;gl;l kPs;jd;ikAila czu;tpog;ig(kaf;fk;) 
cz;lhf;FfpwJ. 

 gad;fs; : ,it ngupa mWit rpfpr;irapd;NghJ gad;gLj;jg;gLfpd;wd. 
mkpyePf;fpfs; : 

 v.fh : nkf;dP~pah ghy;kk;, Nrhbak; ig fhu;NghNdl;, fhy;rpak; ig fhu;NghNdl;, mYkpdpak; i`l;uhf;i]L, 
Nudpbbd;, nrkpbbd;, xkpgpuNrhy;, ugpgpuNrhy;. 

 nray;gL topKiw : tapw;wpy; mkpyj;jd;ikia cUthf;Fk; mkpyj;ij eLepiyahf;Ffpd;wd. 
 gad;fs; : neQ;R kw;Wk; njhz;il gFjpapy; Vw;gLk; vupr;ry; czu;it ePf;Ffpd;wd. 

xt;thik KwpT kUe;Jfs; : 
 v.fh : nrl;up[pd;, yPNthnrl;up[pd;, nl];NyhNuhl;ild;, GNuhk;/gpidukpd;, nlu;/gpdild;. 
 nray;gL topKiw : `p];lkpd;-1 czu;Ntw;gpapypUe;J `p];lkpd; ntspg;gLjiy jLf;fpd;wd. 
 gad;fs; : xt;thik tpisTfspypUe;J epthuzk; mspf;fpd;wd. 

Ez;Zapu; vjpupfs; : 
 gPl;lh yhf;lk;fs; : 
 v.fh : ngdprpypd;fs;, Mk;gprpypd;fs;.   
 nray;gLk; topKiw : ghf;Bupah nry;Rtupd; capu;j;njhFg;ig jLf;fpd;wd. 
 gad;fs; : Njhy;, gy;, fhJ, Rthrf;Foy;, rpWePu;f;Foha; Mfpatw;wpy; Vw;gLk; njhw;WNeha;fs; epNkhdpah kw;Wk; 

Nkfntl;L Neha; Mfptw;wpw;F rpfpr;iraspf;f gad;gLfpd;wJ. 
 Nkf;NuhiyLfs; :  
 v.fh : vupj;Nuhikrpd;, mrpj;Nuhikrpd;. 
 nray;gLk; topKiw : ghf;Bupahtpd; upNghNrhk;fis jhf;fp Guj jahupg;ig jLf;fpd;wd. 
 gad;fs; : njhw;WNeha;fSf;F rpfpr;iraspf;f gad;gLfpwd. 
 /g;SNuhFapdNyhd;fs; : 
 v.fh : fpspdh/gpshf;]rpd;, rpg;Nuh/gpshf;]rpd;, yPNth/gpshf;]rpd;. 
 nray;gLk; topKiw : ghf;Bupah nehjpahd DNA ifNui] jLf;fpwJ. 
 gad;fs; : njhw;WNeha;fs; kw;Wk; EiuaPuypy; ePu;kj;jpR mow;rp Mfpatwpw;F rpfpr;iraspf;f gad;gLfpwJ. 
 nll;uhirf;spd;fs; :  
 v.fh : lhf;]pirf;spd;, kpNdhirf;spd;, Mf;]pnll;uhirf;spd;. 
 nray;gLk; topKiw : ghf;Bupah upNghNrhkpd; Jiz myfhd 30S cld; ,ilaPL nra;tjd; %yk; Guj njhFg;ig 

jLf;fpwJ. 
 gad;fs; : Flw;Gz; Rthrf;Foy; njhw;W, fhyuh, Kfg;gU Mfpatw;wpw;F rpfpr;iraspf;f gad;gLfpd;wd. 
 mkpNdhfpisNfhirLfs; :  
 v.fh : nfdhikrpd;, n[d;lhikrpd;, epNahikrpd;. 
 nray;gLk; topKiw : ghf;Bupah upNghNrhkpd; Jiz myfhd 30S cld; ,ilaPL nra;tjd; %yk; Guj njhFg;ig 

jLf;fpwJ. 
 gad;fs; : ,df;fPw;W Vw;fhj ghf;Bupahf;fshy; cUthFk; njhw;W Neha;fSf;F rpfpr;iraspf;fg; gad;gLfpd;wd. 

Giuj;jLg;ghd;fs; : 
 v.fh : i`l;u[d; nguhf;i]L, NghtpNlhd; - mNahbd;, ngd;ry;Nfhdpak; FNshiuL.  
 nray;gLk; topKiw : Ez;Zapupfspd; tsu;r;rpiaj; jLf;fpd;wd. 
 gad;fs; : mWit rpfpr;irapd;NghJ njhw;W Vw;gLk; mghaj;ij Fiwf;f gad;gLfpwJ. 

fpUkp ehrpdpfs; : 
 v.fh : FNshupd; Nru;kq;fs; , My;f`hy; , i`l;u[d; nguhf;i]L. 
 nray;gLk; topKiw : Ez;Zapupfspd; tsu;r;rpiaj; jLf;fpd;wd. 
 gad;fs; : nghJthf capuw;w nghUl;fspd; kPJ gad;gLj;jg;gLfpwJ. 

fUj;jil kUe;Jfs; : 
 v.fh : njhFg;G <];l;Nuh[d; - vj;jpidy; <];l;uhilahy;, GNuh[];l;Nuhd;, ehupj;jpd;l;Nuhd;. 
 nray;gLk; topKiw : mz;l tpLtpg;G kw;Wk; fUj;jupj;jiy jLf;fpd;wd. 
 gad;fs; : fUj;jil khj;jpiufspy; gad;gLfpwJ. 

czTf;$l;Lg; nghUl;fs; : cztpd; ,aw;ifahd gFjpnghUsy;yhj Mdhy; cztpd; juj;ij mjpfupf;Fk; nghUl;L 
czTld; Nru;f;fg;gLk; Nru;kq;fs; czT $l;Lg; nghUl;fs; vd;wiof;fg;gLfpd;wd. 
czTf;$l;Lg; nghUl;fspd; Kf;fpa tiffs; : 

 eWkdg; nghUl;fs; 
 czT epwkpfs; 
 gjdg;nghUl;fs; 
 epiyg;gLj;jpfs; 
 nraw;if ,dpg;Gr; RitA+l;bfs; 
 vjpu; Mf;]p[Ndw;wpfs; 
 ,iljLg;G Nru;kq;fs; 
 itl;lkpd;fs; kw;Wk; jhJf;fs; 

czTf;$l;Lg; nghUl;fspdhy; cz;lhFk; ed;ikfs; : 
1. gjdg;nghUl;fis gad;gLj;Jtjd; %yk; czTg;nghUl;fs; ePz;l ehl;fSf;F nfl;Lg;Nghfhky; ghJfhf;fg;gLfpd;wd. 
2. czTld; itl;lkpd;fs; kw;Wk; jhJf;fis Nru;g;gjhy; Cl;lr;rj;J gw;whf;Fiw Fiwf;fg;gLfpwJ. 
3. cztpy; Nru;f;fg;gLk; eWkzg;nghUl;fs; cztpd; eWkzj;ij $l;Lfpd;wd. 
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gjdg;nghUl;fs; : 
 Ez;Zapupfspd; tsu;r;rp fhuzkhf nehjpj;jy;, mkpykhf;fy; my;yJ kw;w czT nfLk; nray;Kiwfis jLf;fNth, 

xLf;fNth nra;Ak; jpwid gjdg;nghUl;fs; ngw;Ws;sd. 
 ngd;Nrhapf; mkpyk;, rhu;gpf; mkpyk; Nghd;w fupk mkpyq;fs; kw;Wk; mtw;wpd; cg;Gf;fs; vz;zpylq;fh G+Qir, <];l; 

kw;Wk; ghf;Bupahf;fis jil nra;Ak; ty;yik nfhz;litfs;. 
 mrpl;bf; mkpykhdJ CWfha; jahupg;gpYk; fha;fwpfis gjg;gLj;jTk; gad;gLfpwJ. 
 Gjpa fha;fwpfs; kw;Wk; goq;fis gjg;gLj;j Nrhbak; nkl;lh ig ry;Ngl; gad;gLfpwJ. 
 ghy;kpbf; mkpyk; kw;Wk; ];baupf; mkpyk; Mfpatw;Wldhd Rf;Nuh]; v];lu;fs; ghy;k fhuzpfshf gad;gLfpd;wd. 
 czTnghUl;fis gjg;gLj;Jtjw;fhf ,e;j NtjpKiwfs; kl;Lky;yhky; ntg;gKiw, Fspu;Kiw kw;Wk; cyu;j;Jk; 

Kiw Nghd;w rpy ,aw; KiwfSk; gad;gLfpd;wd. 
vjpu; Mf;]p[Ndw;wpfs; : 

 vjpu; Mf;]p[Ndw;wpfs; vd;git czTnghUl;fs; Mf;]p[Ndw;wkile;J CrpNghjiy jLf;Fk; Nru;kq;fshFk;. 
 nfhOg;G kw;Wk; vz;nzia nfhz;Ls;s czTfs; vspjpy; Mf;]p[Ndw;wkile;J CrpNghfpd;wd. 
 nfhOg;G kw;Wk; vz;nza;fspd; Mf;]p[Ndw;wj;ij jLf;Fk; nghUl;L cztpy; gpAl;ily; i`l;uhf;]p 

nlhYaPd;(BHT), gpAl;ily; i`l;uhf;]p mdpNrhy;(BHA)Mfpa Ntjpg;nghUl;fs; czTf;$l;Lg; nghUl;fshf 
Nru;f;fg;gLfpd;wd. ,it  vjpu; Mf;]p[Ndw;wpfs; vdg;gLfpd;wd. 
ru;f;fiu gjpypfs; : ,dpg;Gr; Ritia ngWtjw;fhf ru;f;fiufis Nghy gad;gLj;jg;gLk; Nru;kq;fs; ru;f;fiu 
gjpypfs; vd;wiof;fg;gLfpd;wd. ,it ,d;Rypd; cjtp ,y;yhkNyNa tsu;rpij khw;wj;jpw;F cl;gLfpd;wd. v.fh : 
rhu;gpl;lhy;, iryplhy;, Nkdplhy;. 
nraw;if ,dpg;G RitA+l;bfs; : ,dpg;Gr; RitAila Cl;lr;rj;J ,y;yhj my;yJ xJf;fj;jf;f Cl;lr;rj;J kjpg;G 
nfhz;l njhFg;G Nru;kq;fs; nraw;if ,dpg;G RitA+l;bfs; vd;wiof;fg;gLfpd;wd. v.fh : rhf;fupd;, M];ghu;Nlk;, 
Rf;uNyh];, mypNlk; Nghd;wit. 
mOf;F ePf;Fk; fhuzpfs; : 
Nrhg;Gfs; : 

 Nrhg;Gfs; vd;git cau; nfhOg;G mkpyq;fspd; Nrhbak; my;yJ nghl;lhrpak; cg;Gf;fshFk;. 
 Nrhg;gpd; fiujpwid Fiwg;gjw;fhd tpidf;fyitAld; rhjhuz cg;G Nru;f;fg;gLfpwJ. ,J ePu;j;j fiurypypUe;J 

vspjhf tPo;gbthtjw;F cjtpGupfpwJ. 
 gpd;du; Nrhg;ghdJ jFe;j epwkpfs; thridg;nghUl;fs; kw;Wk; kUj;Jt Kf;fpaj;Jtk; tha;e;j Ntjpg;nghUl;fSld; 

fyf;fg;gLfpwJ. 
 nkhj;j nfhOg;gsT(TFM) :  
 Nrhg;ig fdpk mkpyq;fSld; Nru;j;J gFf;Fk;NghJ jdpahf gpupAk; nfhOg;G nghUspd; nkhj;j msT nkhj;j 

nfhOg;gsT vd miof;fg;gLfpwJ. 
 xU Nrhg;gpd; jukhdJ mjd; TFM kjpg;gpd; mbg;gilapy; Fwpg;gplg;gLfpwJ. mjpf TFM kjpg;G nfhz;l Nrhg;G mjpf 

juKilajhFk;.  
 BIS juepu;zaj;jpd;gb Kjy;ju Nrhg;Gfs; Fiwe;jg;gl;rk; 76% TFM kjpg;ig nfhz;bUf;f Ntz;Lk;. mNj rkak; 

,uz;lhk; kw;Wk; %d;whk; ju Nrhg;Gfs; KiwNa Fiwe;jg;gl;rk; 70% kw;Wk; 60% TFM kjpg;ig nfhz;bUf;f 
Ntz;Lk;. 
Nrhg;gpd; mOf;F ePf;Fk; nray;ghL : 

 Nrhg;gpd; mOf;F ePf;Fk; nray;ghlhdJ Nrhg;gpy; cs;s fhu;ghf;rpNyl; madpapd;(ghy;kpNll; madp) mikg;Gld; 
Neubahf njhlu;GgLj;jg;gl;Ls;sJ. 

 ghy;kpNll; madp ,UKid mikg;ig nfhz;Ls;sJ. i`l;Nuhfhu;gd; gFjpahdJ Kidtw;w gFjpahfTk; fhu;ghf;rpy; 
gFjp KidTw;w gFjpahfTk; cs;sJ. 

 Kidtw;w gFjpahdJ ePu;ntWf;Fk; jd;ik nfhz;lJ. Mdhy; KidTw;w gFjpahdJ ePu; tpUk;Gk; jd;ik nfhz;lJ. 
 ePu;ntWf;Fk; Kidtw;w gFjpahdJ vz;nza; kw;Wk; gpRf;fpy; fiufpwJ. Mdhy; ePupy; fiutjpy;iy. ePu; tpUk;Gk; 

fhu;ghf;rpNyl; njhFjpahdJ ePupy; fiufpwJ. 
 J}rpj;Jfs;fs; my;yJ vz;nza; gpRf;F Mfpad Jzpfspy; mOf;fhf xl;bf;nfhz;Ls;sd. Jzpfspy; vz;nza; 

my;yJ gpRf;F xl;bf;nfhz;Ls;s gFjpapy; Nrhg;ig Nru;f;Fk;NghJ Nrhg;gpd; i`l;Nuhfhu;gd; gFjpahdJ gpRf;fpy; 
fiufpwJ.  

 vjpu;kpd;Rik nfhz;l fhu;ghf;rpNyl; KidahdJ gpRf;fpd; Nkw;gFjpapy; ntspNa ePl;bf;nfhz;Ls;sJ. mNj Neuj;jpy; 
,e;j njhFjpfs; ePupdhy; tYthf ftug;gLfpd;wd. 

 ,jd; fhuzkhf rpwpa Ez;nfhOg;Gg; nghUs; jptiy cUthfpwJ. NkYk; gpRf;fhdJ jplg;nghUspy; ,Ue;J 
ntspNaw;wg;gl;L kpjf;fpwJ. ePupy; myRk;NghJ ,e;j gpRf;fhdJ ePUld; ntspNaWfpwJ. 

 ,jdhy; JzpfspypypUe;J tpLgl;L Ez;nfhOg;Gg; nghUs;fs; ePupy; fOtp ePf;fg;gLfpd;wd. 
blu;n[z;l;fs; : 

 njhFg;G blu;n[z;l;fs; vd;git My;ify; i`l;u[d; ry;Ngl;fspd; Nrhbak; cg;Gfs; my;yJ ePz;l rq;fpyp 
My;ify; ngd;rPd; ry;/Nghdpf; mkpyq;fspd; Nrhbak; cg;Gf;fis nfhz;L cUthf;fg;gl;l tpisnghUl;fshFk;. 

 tiffs;:1.vjpuadp blu;n[z;l;fs; 2.Neuadp blu;n[z;l;fs; 3.madpj;jd;ikaw;w blu;n[z;l;fs; 
 fbd ePupYk; mkpy #oy;fspYk; blu;n[z;l;fis gad;gLj;j KbAk; vd;gjhy; ,it Nrhg;Gfis tpl 

Nkk;gl;litfshf fUjg;gLfpwJ. 
gygbfs; : 

 gygb – polumeres – fpNuf;fr; nrhy; - gy ghfq;fisf; nfhz;lJ. 
 gygbfs; vspa %yf;$Wfspy; ,Ue;J tUtpf;fg;gl;l mjpf vz;zpf;ifapyhd xw;iwg;gb myFfis nfhz;Ls;sd. 
 v.fh : PVC(ghyptpidy; FNshiuL) vd;gJ tpidy; FNshiuL vDk; xw;iwg;gb myFfspypUf;J cUthf;fg;gl;l 

gygbfshFk;. 
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 gygbahf;fy; : xw;iwg;gb %yf;$Wfspy; ,Ue;J kpfg;ngupa mjpf %yf;$W epiw nfhz;l gygbfis cUthf;Fk; 
nray;KiwahdJ gygbahf;fy; vd;wiof;fg;gLfpwJ. 
gygbfspd; tiffs; : 
1.Nru;g;G gygbahf;fy; : gy My;fPd;fs; jFe;j #oypy; gygbahf;fYf;F cl;gLfpd;wd. rq;fpyp tsu;r;rp topKiwapy; 
tsu;e;J nfhz;Nl nry;Yk; rq;fpypapd; tPupa KidahdJ xw;iwg;gb %yf;$wpd; ,ul;il gpizg;gpD}Nl ,izfpwJ. 
tpidapy; <LgLk; ,ilepiy mikg;ig nghUj;J NkYk; %d;W tiffshf gpupf;fg;gLfpwJ. 

 jdp cWg;G gygbfs; : My;fPd;fis ngd;rhapy; nguhf;i]L Nghd;w jdp cWg;G Jtf;fpfSld; ntg;gg;gLj;Jk;NghJ 
mit gygbahf;fy; tpidf;F cl;gLfpd;wd. v.fh : nguhf;i]L Jtf;fp Kd;dpiyapy; ];iluPd; gygbahf;fYf;F 
cl;gl;L ghyp];iluPidj; jUfpwJ. 

1. njhlf;fk; - jdp cWg;G cUthjy; : 

 
2. rq;fpyp ePSjy; : 

 
epiyg;gLj;jg;gl;l jdp cWg;ghdJ kw;nwhU xw;iwg;gb %yf;$iw jhf;fp ePl;lg;gl;l jdp cWg;ig cUthf;FfpwJ. 

 
gy;yhapuf;fzf;fhd xw;iwg;gb myFfs; njhlu;e;J xd;wpiztjhy; rq;fpyp njhlu;e;J tsu;e;J nfhz;Nl nry;fpwJ. 

3. rq;fpyp epWj;jk; : 
   xw;iwg;gb %yf;$Wfs; toq;fg;gLjiy epWj;jpNah my;yJ ,uz;L rq;fpypfis ,izj;Njh my;yJ Mf;]p[d; 
Nghd;w khRf;fSld; tpidg;gLj;jpNah Nkw;fz;l rq;fpyp tpidia epWj;j KbAk;.  

 
  
                 
 
 

rpy Kf;fpakhd gygbfis jahupj;jy; : 
ghypvj;jpypd; jahupj;jy; : ,J <j;jPdpd; Nru;g;G gygbahFk;. ,uz;L tifahd ghypj;jPd;fs; cs;sd. 
LDPE – Fiw mlu;j;jp ghypvj;jpyPd; : ,J <j;jpid 200 Kjy; 3000C ntg;gepiyapy; Mf;]p[id 
tpidNtfkhw;wpahff; nfhz;L ntg;gg;gLj;jp ngwg;gLfpwJ. ,t;tpidahdJ jdp cWg;G tpidtopKiwia gpd;gw;wp 
epfo;fpwJ. Mf;]p[dpypUe;J cUthFk; nguhf;i]L jdpcWg;G Jtf;fpfshf nray;gLfpd;wd. 

 
gad;fs; : ,J kpd;fk;gpfSf;F fhg;G nghUshfTk; nghk;ikfs; nra;aTk; gad;gLfpwJ. 
HDPE – cau; mlu;j;jp ghypvj;jpyPd; : 300K ntg;gepiy kw;Wk; 6 Kjy; 7 atm tiuapyhd mOj;jj;jpy; rPf;yu; - 
el;lh tpidNtfkhw;wp                   Kd;dpiyapy; vj;jpyPid gygbahf;fy; tpidf;F cl;gLj;Jk;NghJ HDPE 
ngwg;gLfpwJ. ,J mjpf mlu;j;jp kw;Wk; cUFepiyia ngw;Ws;sJ. gad;fs; : ghl;by;fs;, Foha;fs; Nghd;wtw;wpd; 
jahupg;gpy; gad;gLfpwJ. 
nl/g;yhd; jahupj;jy; : nll;uhGSNuh vj;jpyPd; Mf;]p[d; my;yJ mk;Nkhdpak; ngu;ry;Ngl; cld; mjpf mOj;jj;jpy; 
ntg;gg;gLj;Jk;NghJ nl/g;yhd; fpilf;fpwJ. 

 
gad;fs; : nghUl;fspd; kPJ Nky;G+r;rhf G+rTk;, xl;lh rikay; ghj;jpuq;fs; nra;aTk; ghad;gLfpwJ. 
Mu;yhd; jahupj;jy; (ghypmf;upNyh iel;upy; PAN) : nguhf;i]L Jtf;fp Kd;dpiyapy; tpidy; raidL(mf;upNyh 
iel;upy;) %yf;$Wfs; $l;L gygbahf;fYf;F cl;gLk; NghJ Mu;yhd; fpilf;fpwJ. 

 
gad;fs; : Nghu;itfs;, ];ntl;lu;fs; jahupg;gpy; fk;gspf;F khw;whf gad;gLfpwJ. 
FWf;f gygbahf;fy; : mUfUNf cs;s xw;iwg;gb %yf;$Wfspd; tpidr;nray; njhFjpfs; tpidg;gl;L H2O, NH3 
Nghd;w rpwpa %yf;$Wfs; ntspNaw;wg;gLtjhy; FWf;f gygbfs; ngwg;gLfpd;wd. gygb rq;fpyp njhlu;e;J tsu 
Ntz;Lkhdhy; xt;nthU xw;iwg;gb %yf;$WfSk; fz;bg;ghf Fiwe;jg;gl;rk; ,uz;L FWf;f tpidfSf;fhtJ 
cl;gl Ntz;Lk;. v.fh : ieyhd; 6,6, nlupyPd;. 
ieyhd; 6,6 jahupj;jy; : rk msT Nkhy; vz;zpf;ifapy; mbg;gpf; mkpyk; kw;Wk; n`f;]h nkj;jpyPd; ilakPd; fye;J 
ieyhd; cg;G ngwg;gLfpwJ. ,e;j cg;ig ntg;gg;gLj;Jk; NghJ ePu; %yf;$W ntspNaWtjhy; mikL gpizg;Gfs; 
cUthfp ieyhd; 6,6 fpilf;fpwJ. 
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gad;fs; : ,J [Tspj;JiwapYk;, ml;ilfs; jahupg;gpYk; gad;gLfpwJ. 
ieyhd; - 6 : 533K ntg;gepiyapy; ke;jthA #oypy; rpwpjsT ePUld; fhg;Nuh yhf;ilik ntg;gg;gLj;Jk;NghJ Є 
mkpNdh fhg;uhapf; mkpyk; ngwg;gLfpwJ. ,J gygbahf;fy; mile;J ieyhd;-6 vDk; gygb fpilf;fpwJ. 

 
gad;fs; : ,J lau;fs; kw;Wk; ,iofs; jahupf;fg; gad;gLfpwJ. 
nlupyPd; my;yJ nlf;uhd; jahupj;jy; : vj;jpyPd; fpisf;fhy; kw;Wk; nlupg;jhypf; mkpyk; Mfpatw;iw fye;J [pq;f; 
mrpl;Nll; kw;Wk; Md;bkdp l;iuahf;i]L tpidA+f;fp Kd;dpiyapy; 500K ntg;gepiyf;F ntg;gg;gLj;Jk; NghJ 
nlupyPd; cUthfpwJ. 

 
gad;fs; : ,J gQ;R my;yJ fk;gsp ,iofSld; fyj;jypYk;, ghJfhg;G jiyf;ftrq;fspy; fz;zhb tYT+l;l 
nghUshfTk; gad;gLfpwJ. 
Ngf;fiyl; jahupj;jy; :  

 gPdhy; kw;Wk; /ghu;khy;bi`L, mkpyk; my;yJ fhu tpidA+f;fp Kd;dpiyapy; FWf;f gygbahf;fy; tpidf;F 
cl;gl;L Ngf;fiyl; ngwg;gLfpwJ.  

 gPdhy; %yf;$Wfs; /ghu;khy;bi`Lld; tpidg;gl;L Mu;j;Njh kw;Wk; ghuh i`l;uhf;]p nkj;jpy; gPdhy;fis 
cUthf;FfpwJ. 

 ,it gPdhYld; njhlu;r;rpahf tpidg;gl;L NeNthNyf; vd;wiof;fg;gLk; Neu;Nfhl;L rq;fpypfis cUthf;Ffpd;wd. 
 NeNthNyf; gygbia njhlu;e;J /ghu;khy;bi`Lld; ntg;gg;gLj;Jk; NghJ FWf;f gpizg;Gfisf; nfhz;l Ngf;fiyl; 

cUthfpwJ. 

 
gad;fs; : 1. NeNthNyf; MdJ ngapz;Lfspy; gad;gLfpwJ.  
         2. mLf;F kug;gyiffis xl;Ltjw;F gad;gLk; gir kw;Wk; thu;dP~;fspy; gad;gLfpwJ. 
         3. rPg;Gfs;, Ngdhf;fs; Nghd;wtw;iw jahupf;f fbdkhd Ngf;fiyl;fs; gad;gLfpd;wd. 
Nkyikd;(/ghu;khy;bi`L Nkyikd;) : Nkyikd; kw;Wk; /ghu;khy;bi`L xw;iwg;gb %yf;$Wfs; FWf;f 
gygbahf;fy; tpidf;F cl;gl;L Nkyikd; /ghu;khy;bi`L gprpid cUthf;FfpwJ. 

 
gad;fs; : ,J vspjpy; cilahj jl;Lf;fs; nra;a gad;gLfpwJ.   
A+upah ghu;khy;bi`L gygb : A+upah kw;Wk; /ghu;khy;bi`L xw;iwg;gb %yf;$Wfs; FWf;f gygbahf;fy; tpidf;F 
cl;gl;L A+upah /ghu;khy;bi`L gygbia cUthf;FfpwJ. 
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gy;ypdg;gygbfs; : ,uz;L my;yJ mjw;F Nkw;gl;l ntt;NtW tif xw;iwg;gb %yf;$Wfisf; nfhz;Ls;s 
gygbahdJ gy;ypdg;gygb vd miof;fg;gLfpwJ. v.fh : SBR ,ug;gu;(g;A+dh-S) vDk; gygbahdJ ];iluPd; kw;Wk; 
gpAl;lhilaPd; Mfpa xw;iwg;gb %yf;$Wfisf; nfhz;Ls;sJ. 
,aw;if ,ug;gu; :  

 ,ug;gu; kuj;jpd; gl;ilfspy; cz;lhf;fg;gLk; ntl;Lfspy; ,Ue;J topAk; ,ug;gu; ghypy; ,Ue;J ,it ngwg;gLfpd;wd. 
 ,aw;if ,ug;gupy; rp]; INrhgpupd;(2-nkj;jpy;gpAl;lh-1,3-ilaPd;) vdg;gLk; xw;iwg;gb fhzg;gLfpwJ.  
 ,aw;if ,ug;guhdJ typikahdjhfNth my;yJ ePSk; jd;ik nfhz;ljhfNth ,Ug;gjpy;iy. ,ug;gu; cuD}l;ly; 

%yk; ,aw;if ,ug;gupd; gz;Gfis khw;wp mikf;fyhk;. 
,ug;gu; cuD}l;ly; :  

 ,aw;if ,ug;giu 3-5% ry;gUld; Nru;j;J 100-1500C ntg;gepiyapy; ntg;gg;gLj;Jk;NghJ rp];-1,4-ghypINrhgpuPd; 
rq;fpypfs; ilry;igL gpizg;Gfshy; FWf;f gpizf;fg;gLfpd;wd. 

 ty;fidahf;fYf;F gad;gLj;jg;gLk; ry;gupd; msit fl;Lg;gLj;Jtjd; %yk; ,ug;gupd; ,aw;gz;Gfis khw;wpaikf;f 
KbAk;.  

 1 Kjy; 3% ry;gu; - ,ug;gu; kpUJthdJ kw;Wk; ePSk; jd;ik nfhz;lJ.  
 3 Kjy; 10% ry;gu; - ,ug;gu; fbdkhdJ kw;Wk; nefpOk; jd;ik nfhz;lJ. 

nraw;if ,ug;gu; : gpAl;lh-1,3-ilaPd; Nghd;w fupk Nru;kq;fs; my;yJ mtw;wpd; ngWjpfis  gygbahf;fy; tpidf;F 
cl;gLj;Jk;NghJ ,ug;giu Nghd;w gygbfs; fpilf;fpd;wd. ,it mjpf ePSk; jd;ik Nghd;w tpUk;gj;jf;f 
gz;Gfis ngw;Ws;sd. ,itfs; nraw;if ,ug;gu;fs; vd miof;fg;gLfpwJ. v.fh : epNahg;upd;, gpA+dh-N, gpA+dh-S. 

epNahg;upd; jahupj;jy; : 2-FNshNuh-gpAl;lh-1,3-ilaPd;(FNshNuhg;uPd;) vDk; xw;iwg;gb Nru;kj;ij jdp cWg;G 
gygbahf;fYf;F cl;gLj;Jk;NghJ epNahg;uPd; fpilf;fpwJ. 

 
,J ,ug;giu tpl Nkk;gl;lJ. ,J Ntjpg;nghUl;fshy; ghjpf;fg;gLtjpy;iy. 
gad;fs; : Ntjpg;nghUs; Nrkpg;G fyd;fs; kw;Wk; ,ilkhw;W gl;ilfs; jahupf;f gad;gLfpwJ. 
gpA+dh-N  jahupj;jy; : ,J mf;upNyh iel;upy; kw;Wk; gpAl;lh-1,3-ilaPd; ,ize;j gy;ypd gygb MFk;. 

 
gad;fs; : ,J nespFoy;fs; jahupf;fTk; jz;zPu;j; njhl;bapd; cs;G+r;rhfTk; gad;gLfpwJ. 
gpA+dh-S jahupj;jy; : Nrhbak; Kd;dpiyapy; gpAl;lh-1,3-ilaPd; kw;Wk; ];iluPd; Mfpatw;iw 3:1 vd;w tpfpjj;jpy; 
fye;J gygbahf;fYf;F cl;gLj;Jtjd; %yk; ngwg;gLfpwJ. 

 
kf;Fk; gygbfs; : 

 Rw;Wr; #oypy; fhzg;gLk; Ez;Zapupfshy; vspjhf rpijf;fg;gLk; nghUl;fshdit kf;Fk; nghUl;fs; vd 
miof;fg;gLfpd;wd. ,aw;if gygbfs; Fwpg;gpl;l fhyj;jpw;F gpwF jhkhfNt kf;Ffpd;wd. 

 Mdhy; nraw;if gygbfs; kf;Ftjpy;iy. ,J jPtu Rw;Wr;#oy; khRghl;bw;F toptFf;fpwJ. 
 kz;zpy; fhzg;gLk; Ez;Zapupfshy; rpijf;fg;glf; $ba kf;Fk; gygbfis jahupg;gNj ,j;jifa gpur;ridf;fhd 

xNu jPu;T. 
 v.fh : ghypi`l;uhf;]p gpAl;bNul;(PHB),  ghypi`l;uhf;]p gpAl;bNul;-co-i`l;uhf;]py; NtsNul;(PHBV), 

ghypfpisf;fhypf; mkpyk;(PGA), ghypyhf;bf; mkpyk;(PLA). 
 gad;fs; : mWitr;rpfpr;irapy; ijaypLjypYk; gpsh];kh khw;Wg; nghUshfTk; gad;gLfpwJ.  

PHBV jahupj;jy; : ,J 3-i`l;uhf;]p gpAl;ldhapf; mkpyk; kw;Wk; 3-i`l;uhf;]p ngd;ldhapf; mkpyk; Nghd;w 
xw;iwg;gbfs; ,ize;j gy;ypd gygbahFk;. PHBV apy; xw;iwg;gb %yf;$Wfs; v];lu; gpizg;Gfshy; 
gpizf;fg;gl;Ls;sd. 
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gad;fs; : ,J vYk;gpay; rhjdq;fspYk; fl;Lg;gLj;jg;gl;l kUe;J tpLtpg;gpYk; gad;gLfpwJ. 
ieyhd;-2-ieyhd;-6 : ,J ghypmikL gpizg;Gfis nfhz;Ls;s xU gy;ypd gygbahFk;. fpisrPd; kw;Wk; E-mkpNdh 
Nfg;uhapf; mkpyk; Mfpa xw;iwg;gbfis gygbahf;fYf;F cl;gLj;Jtjd; %yk; ,e;j gygb ngwg;gLfpwJ.  

      
 
 
              Prepared By 
                                                  C.PRABU.  

                                                  PG Assistant in Chemistry, 

                                                  GHSS, Kallavi, Krishnagiri. Dt.  

                                                  Contact No :9442014975, 8667598674. 
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