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11 k; tFg;G– Ntjpapay; 
myF 1.Ntjpapaypd; mbg;gilf; fUj;Jf;fs; kw;Wk; Ntjpf; fzf;fPLfs; 
gUg;nghUl;fis tifg;gLj;Jjy; : 

 
jdpkq;fs; : 

 xNu xU tifahd mZf;fis kl;LNk cs;slf;fpait jdpkk; vdg;gLk;. 
 mZf;fs; vd;git> GNuhl;lhd;fs;> vyf;l;uhd;fs;> epA+l;uhd;fs; Nghd;w mbg;gilj; 

Jfs;fisf; nfhz;l kpd; eLepiyj; jd;ik cilaJ. 
 jdpkkhdJ XuZ my;yJ gy;yZ cilajhf fhzg;gLfpwJ. 
 gy;yZ myFfisf; nfhz;l jdpkq;fs; %yf;$Wfs; vd miof;fg;gLfpd;wd. 
 vLj;Jf;fhl;Lfs; : 

 XuZ myFfs; : jq;fk;> jhkpuk;. 
 Gy;yZ myFfs; : i`l;u[d; thA> gh];gu];> ry;gu;. 

Nru;kq;fs; :  
 ,uz;L my;yJ ,uz;bw;F Nkw;gl;l ntt;NtW jdpk mZf;fisf; nfhz;l 

%yf;$Wfis cs;slf;fpaJ Nru;kq;fshFk;. 
 vLj;Jf;fhl;Lfs; : fhu;gd; il Mf;i]L> FSf;Nfh];> i`l;u[d; ry;igL> Nrhbak; 

FNshiuL. 
mZ epiw : 

 mZthdJ10
 -10

 m tpl;lKk;> Njhuhakhf 10
 -27

 kg epiwiaAk; nfhz;l kpfr; rpwpa 
Jfs; vd;gjhy;> mjd; epiwapid Neubahf fz;lwpa ,ayhJ. 

 mb Mw;wy; epiyapy; cs;s C – 12 mZtpd; epiwapy; gd;dpnuz;by; xU gq;Fepiw> 
mZepiw myF (amu) my;yJ xUikg;gLj;jg;gl;l mZepiw vd 
tiuaWf;fg;gLfpwJ. 

1 amu  (m) 1 u = 1.6605 x 10
 -27

 kg. 

 
Xg;G mZepiw :Xg;G mZepiw vd;gJ> xU mZtpd; ruhrup mZepiwf;Fk;> xUikg; 
gLj;jg;gl;l mZepiwf;Fk; ,ilNaahd tpfpjk; vd tiuaWf;fg;gLfpwJ. 
 
Xg;G mZepiw =          mZtpd; ruhrup mZepiw 
               xUikg; gLj;jg;gl;l mZepiw  
 
 
 
 

gUg;nghUl;fs;

,aw; tifg;ghL

jpz;kk;
(gdpf;fl;b)

jputk;
(ePu;)

thA
(ePuhtp)

Ntjp tifg;ghL

fyitfs;

xU 
gbj;jhdit

(fpuPd; B)

gy gbj;jhdit
(vz;nza; 
kw;Wk; ePu;)

J}a nghUl;fs;

jdpkq;fs; 
(jhkpuk;)

Nru;kq;fs; 
(jhkpu ry;Ngl;)
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ruhrup xg;G mZepiw : 
 xU mZtpd; ruhrup mZepiw vd;gJ> me;j mZtpd; ,aw;ifapy; fhzg;gLk; 

midj;J INrhNlhg;Gf;fspd; mZepiwfspd; ruhrup kjpg;G vd tiuaWf;fg;gLfpwJ. 
 vLj;Jf;fhl;L : FNshupd; mZ ,aw;ifapy; kw;Wk; Mfpa ,U INrhNlhg;Gf;fis 77 

: 23 vd;w tpfpjj;jpy; nfhz;Ls;sJ. vdNt 
 

FNshupdpd; ruhrup xg;G mZepiw  =    
 35  𝑥  77   +  (37  𝑥  23)

100
    =   35.46  u. 

%yf;$W epiw : 
 xg;G %yf;$W epiw vd;gJ>xU %yf;$wpd; epiwf;Fk;> xUikg; gLj;jg;gl;l 

mZepiwf;Fk; ,ilNaahd tpfpjk; vd tiuaWf;fg;gLfpwJ. 
 xU Nru;kj;jpd; xg;G %yf;$W epiwapid> mjpy; mlq;fpAs;s mZf;fspd; xg;G 

mZepiwfspd; $Ljy; %yk; fzf;fplyhk;. 
 vLj;Jf;fhl;L : FSf;Nfh]; Nru;kj;jpd; xg;G %yf;$W epiw  

 
                             C6 H12 O6     =  ( 6  x  12 )  +  ( 12  x  1 )  +  ( 6  x  16 ) 

 

                                                 =  72  +  12  +  96 

 

                                                 =  180  u. 

 
rpy jdpkq;fspd; xg;G mZepiw kjpg;Gfs; : 
 

jdpkk; Xg;g mZ epiw jdpkk; Xg;g mZ epiw jdpkk; Xg;g mZ epiw 
H 1.008 Mg 24.3 Cr 51.9 

C 12 S 32.07 Mn 54.94 

N 14 Cl 35.45 Fe 55.85 

O 16 K 39.10 Cu 63.55 

Na 23 Ca 40.08   

 
Nkhy; : 
 nghUspd; mstpid Fwpf;f SI myF Kiwapy; gad;gLj;jg;gLk; mbg;gil myF 

‘Nkhy;’ MFk;. 
 12 g fhu;gd; - 12 INrhNlhg;gpy; fhzg;gLk; fhu;gd; mZf;fspd; vz;zpf;iff;F 

rkkhd mbg;gilj; Jfs;fisg; ngw;Ws;s xU mikg;gpy; cs;s nghUspd; msT 
xU Nkhy; vdg;gLk;. 
 

mtfhl;Nuh vz; :xU Nkhy; msTila ve;jnthU Nru;kj;jpYk; fhzg;gLk; cl;nghUl;fspd; 
vz;zpf;if 6.023 x 10

 23 f;F rkkhFk;. ,e;j vz; mtfhl;Nuh vz; vd miof;fg;gLfpwJ. 
 
Nkhyhu; epiw : 
 xU Nkhy; msTs;s xU nghUspd; epiwahdJ mjd; Nkhyhu; epiw vd 

tiuaWf;fg;gLfpwJ.  
 xU Nru;kj;jpd; Nkhyhu; epiw vd;gJ mjpy; mlq;fpAs;s jdpkq;fspd; xg;G 

mZepiwfspd; $Ljiy g mol
 -1 vd;w myfpy; Fwpg;gpLtjhFk;. 

 
Nkhyhu; fdmsT : xU Fwpg;gpl;l ntg;gepiy kw;Wk; mOj;j epiyapy;> xU Nkhy; Nru;kk; 
mjd; thA epiyapy; milj;Jf;nfhs;Sk; fdmsT> Nkhyhu; fdmsT vdg;gLk;. 
 

epiy Nkhyhu; fdmsT 
273 K kw;Wk; 1 bar mOj;jk; (STP) 22.71 L 

273 K kw;Wk; 1 atm mOj;jk; (SATP) 22.4 L 

298 K kw;Wk; 1 atm mOj;jk; (miw 
ntg;gepiy kw;Wk; mOj;jk;) 

24.5 L 
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fpuhk; rkhd epiw :1.008 g i`l;u[d; my;yJ 8 g Mf;]p[d; my;yJ 35.5 g FNshupd; 
,tw;NwhL Nruf;$ba my;yJ ,tw;iw ,lg;ngau;r;rp nra;af;$ba xU jdpkk; my;yJ xU 
Nru;kk; my;yJ madpapd; epiwNa> mjd; fpuhk; rkhdepiw vd tiuaWf;fg;gLfpwJ. 
 
mkpyq;fspd; fpuhk; rkhd epiwapidf; fzf;fpLjy; :  
 
mkpyq;fspd; fpuhk; rkhd epiw  =       mkpyj;jpd; Nkhyhu; epiw 
                               mkpyj;jpd; fhuj;Jtk; 
H2SO4 d; fhuj;Jtk;  =  2 eq mol

 -1 

 

H2SO4 d; Nkhyhu; epiw =  (2  x  1)  +  (1  x  32)  +  (4  x  16) 

 

                                          =  98eq mol
 -1 

 

H2SO4 d; fpuhk; rkhd epiw =  
98

2
   =  49 g eq

 -1
. 

 
fhuq;fspd; fpuhk; rkhd epiwapidf; fzf;fpLjy; : 
 
fhuq;fspd; fpuhk; rkhd epiw  =       fhuj;jpd; Nkhyhu; epiw 
                             fhuj;jpd; mkpyj;Jtk; 
KOH  d; mkpyj;Jtk;  =  1 eq mol

 -1 

 

KOH d; Nkhyhu; epiw =  (1  x  39)  +  (1  x  16)  +  (1  x  1) 

 

                                        =  56eq mol
 -1 

 

KOH d; fpuhk; rkhd epiw =  
56

1
=  56 g eq

 -1
. 

 
mkpyq;fspd; fpuhk; rkhd epiwapidf; fzf;fpLjy; :  
 
mkpyq;fspd; fpuhk; rkhd epiw=  Mf;]p[Ndw;wp my;yJ Mf;]p[ndhLf;fpapd; Nkhyhu; epiw 
                          xU Nkhy; Mf;]p[Ndw;wp my;yJ Mf;]p[ndhLf;fp 
                            Vw;Wf;nfhs;Sk; my;yJ ,of;Fk; vyf;l;uhd;fspd; 
                                      Nkhy;fspd; vz;zpf;if 
KMnO4xU Mf;]p[Ndw;wp 
KMnO4 d; Nkhyhu; epiw =  (1  x  39)  +  (1  x  55)  +  (4  x  16) 

 

                                            =  158eq mol
 -1 

 
mkpy Clfj;jpy;> Mf;]p[Ndw;wpj;jpd; NghJ ngu;khq;fNdl; gpd;tUk; tpidapy; 
fz;Ls;sthW xLf;fkilfpwJ. 
 

MnO4
-
   +   8H 

+
    +    5e 

-
   →   Mn

 2+
    +    4H2O 

 

,jpy; Vw;Wf;nfhz;l vyf;l;uhd;fspd; vz;zpf;if   n  =  5 eq mol
 -1 

 

KMnO4 d; fpuhk; rkhd epiw =  
158

5
   =  31.6 g eq

 -1
. 

 
Vspa tpfpj tha;g;ghL : Nru;kj;jpd;> xU %yf;$wpy; mlq;fpAs;s ntt;NtW jdpkq;fspd; 
vz;zpf;ifapd; vspa tpfpjj;jpid mj;jdpkj;jpd; FwpaPl;bw;F fPo; xl;lhf vOJtjhy; 
ngwg;gLk; tha;g;ghL vspa tpfpj tha;g;ghL vdg;gLk;. 
 
%yf;$W tha;g;ghL :Nru;kj;jpd;> xU %yf;$wpy; mlq;fpAs;s midj;J jdpkq;fspd; rupahd 
vz;zpf;ifapid mj;jdpkj;jpd; FwpaPl;bw;F fPo; xl;lhf Fwpg;gpl;L vOJtjhy; ngwg;gLk; 
tha;g;ghL %yf;$W tha;g;ghL vdg;gLk;. 
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jdpkq;fisf; fz;lwpAk; gFg;gha;T juTfspypUe;J vspa tpfpj tha;g;ghl;bid jPu;khdpj;jy;  
 
epiy 1 : jdpkq;fspd; ,iaghdJ rjtPjj;jpy; Fwpg;gplg; gLtjhy;> Nru;kj;jpd; nkhj;j 
epiwapid ehk; 100g vd vLj;Jf;nfhs;tJld;> jdpkq;fspd; epiw rjtPjkhdJ mtw;wpd; 
epiwapid fpuhkpy; Fwpg;gpLtjhff; nfhs;syhk;. 
epiy 2 : xt;nthU jdpkj;jpd; epiwapidAk; mtw;wpd; mZ epiwahy; tFf;f. ,J 
Nru;kj;jpy; cs;s jdpkq;fspd; xg;G Nkhy;fspd; vz;zpf;ifapidj; jUfpwJ. 
epiy 3 : epiy 2 y; ngwg;gl;l xg;G Nkhy;fspd; vz;zpf;ifapid> mtw;wpd; tFj;J> vspa 
tpfpjj;jpidg; ngwNtz;Lk;. 
epiy 4 : epiy 3 y; ngwg;gl;l vz;fs; KO vz;zhf ,y;yhky; gpd;d vz;zhf ,Ug;gpd;> 
jFe;j vz;izf; nfhz;L ngUf;Ftjd; %yk; KO vz;zhf khw;Wf. 
vLj;Jf;fhl;L : Gspapy; fhzg;gLk; xU mkpyk; gFg;gha;tpy; gpd;tUk; rjtPj ,iagpidf; 
nfhz;Ls;sJ. 32% fhu;gd;>4 % i`l;u[d;>64 % Mf;]p[d;. mr;Nru;kj;jpd; vspa tpfpj 
tha;g;ghl;bidf; fz;lwpf. 

  
j
d
pk
k
; 

  
r
j
t
Pj
k
; 

  
N
k
hy

hu
; 

e
pi
w
 

 
x
g
;G
 

N
k
hy

;f
s
pd
; 

v
z
;z
pf
;i
f
 

  
v
s
pa
 

t
pf
pj
k
; 

 
v
s
pa
 

t
pf
pj
k
; 

(K
O
 

v
z
;z
py
;) 

C 32 12 32

12
  =  2.66 

2.66

2.66
  =  1 2 

H 4 1 4

1
  =  4 

4

2.66
  =  1.5 3 

O 64 16 64

16
  =  4 

4

2.66
  =  1.5 3 

 
vspa tpfpj tha;g;ghL : C2 H3 O3 

 
vspa tpfpj tha;g;ghl;bypUe;J %yf;$W tha;g;ghl;bidf; fzf;fpLjy; : 
 vspa tpfpj tha;g;ghl;bd; xU Fwpg;gpl;l KO vz; klq;F %yf;$W tha;g;ghl;bidj; 

jUfpwJ.  
 me;j KO vz;iz> mr;Nru;kj;jpd; Nkhyhu; epiwapidf; nfhz;L gpd;tUk; 

thz;g;ghl;bd; %yk; ngw ,aYk;. 
 
                        Nru;kj;jpd; Nkhyhu; epiw 
KO vz; (n) =               
             vspa tpfpj tha;g;ghl;bidf; nfhz;L fzf;fplg;gLk; epiw 
 

  
N
r
u;k
k
; 

 
v
s
pa
 

t
pf
pj
 

t
ha
;g
;g
hL
 

  
N
k
hy

hu
; 

e
pi
w
 

v
s
pa
 

t
pf
pj
 

t
ha
;g
;g
hl
;

b
d
; 
e
pi
w
 

(m
)   

K
O
 
v
z
; 

(n
)  

%
y
f
;$
W
 

t
ha
;g
;g
hL
 

mrpl;bf; 
mkpyk; 

CH2O 60 30 60

30
  =  2 (CH2O)  x  2 

C2 H4 O2 
i`l;u[d; 
nguhf;i]L 

HO 34 17 34

17
  =  2 (HO)  x  2 

H2 O2 
yhf;bf; 
mkpyk; 

CH2O 90 30 90

30
  =  3 (CH2O)  x  3 

C3 H6 O3 
lhu;lhupf; 
mkpyk; 

C2 H3 O3 150 75 150

75
  =  2 C4 H6O6 

ngd;rPd; CH 78 13 78

13
  =  6 C6H6 
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Ntjptpidf; $Wfspd; tpfpjk; : 
 
xU rkd;gLj;jg;gl;l Ntjpr; rkd;ghl;by;> tpidg: nghUl;fs; kw;Wk; tpidtpis nghUl;fs; 
Mfpatw;wpw;F ,ilNaahd Nkhy; vz;zpf;if njhlu;G Ntjptpidf;$W tpfpjk; vdg;gLk;. 
 
         Nkhyhu; epiwahy; tFf;f                  22.4 L–My; ngUf;f 
 
 
         Nkhyhu; epiwahy;  ngUf;f                 22.4 L– My; tFf;f  
 
Ntjptpidf; $Wfspd; tpfpj mbg;gilapyhd fzf;fPLfs; : 

1. 10 Nkhy; mk;Nkhdpahit cUthf;f vj;jid Nkhy; i`l;u[d; Njit? 
mk;Nkhdpahit cUthf;FjYf;fhd rkd;gLj;jg;gl;l rkd;ghL 
 

N2 (g)     +    3H2 (g)     →     2 NH3 (g) 

 

Nkw;fz;Ls;s rkd;gLj;jg;gl;l rkd;ghl;bd; mbg;gilapy;> 2 Nkhy; mk;Nkhdpahit 
cUthf;f 3 Nkhy; i`l;u[d; Njitg;gLfpwJ. 
vdNt 10 Nkhy; mk;Nkhdpit cUthf;f  
                                  3 Nkhy; H2 

                                                                                                          X  10 Nkhy; NH3 
                                  2 Nkhy; NH3 
 
                                                                      =  15 Nkhy; i`l;u[d; Njit. 
 

2. 32 g kPj;Njd; vupf;fg;gLk; NghJ cUthFk; ePupd; mstpidf; fzf;fpLf. 
 

CH4 (g)     +     2 O2 (g)    →     CO2 (g)      +    2 H2O (g) 

 

Nkw;fz;Ls;s rkd;gLj;jg;gl;l rkd;ghl;bd; mbg;gilapy;> 1 Nkhy; kPj;Njd; (16 g) 
vupf;Fk; NghJ 2 Nkhy; (2 x 18 = 36 g) ePupidj; jUfpwJ. 
vdNt32 g kPj;Njid vupj;jypd; NghJ    
                                  36 fp H2O 

                                                                                                          X   32 fp CH4 
                                  16 fp CH4 
 
                                                                       = 72 fp ePiuj; jUfpwJ. 
 

3. jpl;l ntg;g mOj;j epiyfspy;50 g fhy;rpak; fhu;gNdl;il Kw;wpYkhf vupg;gjhy; 
cUthFk; fhu;gd; il Mf;i]bd; fdmsT vt;tsT? 
rkd;gLj;jg;gl;l rkd;ghL 

CaCO3 (s) 

        ∆        
           CaO (s)    +    CO2 (g) 

 

Nkw;fz;Ls;s rkd;gLj;jg;gl;l rkd;ghl;bd; mbg;gilapy;> 1 Nkhy; CaCO3 (100 g)  
ntg;gg;gLj;Jk; NghJ 1 Nkhy; CO2 22.7 ypl;lu; fdmsit milj;Jf;nfhs;Sk;. 
vdNt jpl;l ntg;g mOj;j epiyfspy;> 50 fp CaCO3 I ntg;gg;gLj;Jk; NghJ  
 
                                 22.7 ypl;lu; CO2 

                                                                                                          X  50 fp CaCO3 
                                  100 fp CaCO3 
 
                                                                     =  11.35 ypl;lu; CO2  itj; jUfpwJ. 
 

00C kw;Wk; 1atm 
mOj;j epiyapy; 

fdmsT 

Nkhy;fspd; 
vz;zpf;if 

epiw 
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C.PRABU.P G ASST(CHEMISTRY),GHSS KALLAVI,KRISHNAGIRI DT. CELL : 94420104975, 8667598674. 

 

4. 273 K kw;Wk; 1 atm mOj;jj;jpy; 11.2 L HCl I cUthf;fj; Njitahd FNshupdpd; 
fdmsitf; fz;lwpf. 
HCl cUthtjw;fhd rkd;gLj;jg;gl;l rkd;ghL> 

H2 (g)     +    Cl2 (g)     →     2 HCl (g) 

 

nfhLf;fg;gl;l ntg;g mOj;j epiyapy;> 2 Nkhy; HCl I cUthf;f 1 Nkhy; FNshupd; 
thA Njitg;gLfpwJ. mjhtJ 44.8 ypl;lu; HCl I cUthf;f 22.4 ypl;lu; FNshupd; 
thA Njitg;gLfpwJ. 
vdNt 11.2 ypl;lu; HCl I cUthf;f      22.4 ypl;lu; Cl2 

                                                                                                          X  11.2 ypl;lu; HCl 
                                  44.8 ypl;lu; HCl 
 
                                                                     =  5.6 ypl;lu; Cl2  thAj; Njitg;gLk;. 
 

5. Nkf;dPrpak; fhu;gNdl;by; mlq;fpAs;s jdpkq;fspd; rjtPj ,iagpidf; fz;lwpf. 90 

% J}a;ikahd 1 kg MgCO3 I ntg;gg;gLj;Jk;NghJ cUthFk; CO2d; epiwia 
fpNyhfpuhkpy; fzf;fpLf. 
rkd;gLj;jg;gl;l rkd;ghL> 

MgCO3 (s) 

        ∆        
           MgO (s)    +    CO2 (g) 

MgCO3 d; Nkhyhu; epiw 84 g mol
 -1 

84 g MgCO3  y; 24 g nkf;dPrpak; cs;sJ. vdNt100 gMgCO3  y; 
 
                                   24 fp Mg 

                                                                                                         X  100 fp MgCO3 
                                  84 fp MgCO3 
 
                                                                      =  28.57 fp Mg. 

mjhtJ nkf;dPrpaj;jpd; rjtPjk; = 28.57 %. 
 
84 g MgCO3  y; 12 g fhu;gd; cs;sJ. vdNt100 gMgCO3  y; 
 
                                   12 fp C 

                                                                                                        X  100 fp MgCO3 
                                  84 fp MgCO3 
 
                                                                      =  14.29 fp fhu;gd; cs;sJ. 
mjhtJ fhu;gdpd; rjtPjk; = 14.29 %. 

84 g MgCO3  y; 48 g Mf;]p[d; cs;sJ. vdNt 100 gMgCO3  y; 
 
                                   48 fp O 

                                                                                                        X  100 fp MgCO3 
                                  84 fp MgCO3 
 
                                                                       =  57.14 fp Mf;]p[d; cs;sJ. 
mjhtJ Mf;]p[dpd; rjtPjk; = 57.14 %. 

rkd;gLj;jg;gl;l rkd;ghl;bd;gb>100 % J}a;ikahd 84 gMgCO3 MdJ ntg;gg;gLj;Jk; 
NghJ 44 g CO2 Ij; jUfpwJ. 
vdNt>90 % J}a;ikahd 1000 gMgCO3 I ntg;gg;gLj;Jk; NghJ  

                                   44 fp  

                                                                    =                                      X  90 %  X   1000 g 
                                  84 fp  x 100 % 
 
                                                                   =  471.43 fp CO2 Ij; jUfpwJ. 
 
                                                                        =  0.471 fpNyh fpuhk; CO2 Ij; cUthfpwJ. 
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C.PRABU.P G ASST(CHEMISTRY),GHSS KALLAVI,KRISHNAGIRI DT. CELL : 94420104975, 8667598674. 

 

 
tpidf;fl;Lghl;Lf; fhuzp :Ntjptpidf;$W tpfpj mbg;gilapy; mikahj mstpidf; 
nfhz;l tpidg;gL nghUs;fisf; nfhz;L tpid epfo;j;jg;gLk; NghJ> cUthFk; 
tpisg;nghUspd; msthdJ> ve;j tpidgL nghUs; Kjypy; KOtJk; tpidgLfpwNjh> me;j 
tpidgL nghUisr; rhu;e;J mikAk;. ,t;tpidgL nghUs; tpid njhlu;e;J epfo;tijf; 
fl;Lg;gLj;JfpwJ. ,J tpidf;fl;Lghl;L fhuzp vd miof;fg;gLfpwJ. 
 
tpid kpFjpahdf; fhuzp :Ntjptpidf;$W tpfpj mbg;gilapy; mikahj mstpidf; 
nfhz;l tpidg;gL nghUs;fisf; nfhz;L tpid epfo;j;jg;gLk; NghJ> tpid Kbe;j gpwFk; 
kPjKs;s tpidgL nghUs;fSf;F tpid kpFjpahdf; fhuzp vd;W ngau;. 
 
xU nray;Kiwapy;>646 g mk;NkhdpahthdJ>1.144 kg CO2 tpidGupa mDkjpf;fg;gl;L A+upah 
cUthf;fg;gLfpwJ. 

1. midj;J tpidgL nghUs;fSk;> KOtJkhf tpidapy; <LgLtjpy;iy vdpy;> 
tpidf;fl;Lghl;Lf; fhuzp ahJ? 

2. cUthFk; A+upatpd; mstpidf; fz;lwpf. NkYk; tpidGupahky; kpFjpahf cs;s 
tpidf;fhuzpiaf; fz;lwpf. 
rkd;gLj;jg;gl;l rkd;ghL> 

2NH3      +      CO2    →    H2N CO NH2    +    H2O 

 

 tpidgL nghUl;fs; tpidtpis nghUl;fs; 
NH3 CO2 A+upah H2O 

Ntjptpidf;$W tpfpj 
Fzq;fs; 

2 1 1 1 

tpidGupa mDkjpf;fg;gLk; 
tpidgL nghUl;fspd; 
Nkhy;fspd; vz;zpf;if 

n = epiw / Nkhyhu; epiw 

 
646

17
 = 38 

Nkhy;fs; 

 
1144

44
 = 26 

Nkhy;fs; 

 

-- 

 

-- 

tpidapd; NghJ tpidgLk; 
Nkhy;fspd; vz;zpf;if 

tpfpjk; (2:1) 

 

38 Nkhy;fs; 
 

19 
Nkhy;fs; 

 

-- 

 

-- 

cUthFk; tpidtpisg; 
nghUl;fspd; Nkhy;fspd; 

vz;zpf;if 

 

-- 

 

-- 

 

19 
Nkhy;fs; 

 

19 Nkhy;fs; 

tpidapd; Kbtpy; vQ;rpAs;s 
tpidgL nghUl;fspd; 
Nkhy;fspd; vz;zpf;if 

 

-- 

 

7 Nkhy;fs; 
 

-- 

 

-- 

jPu;T : 
1. ,t;tpidapy; mk;Nkhdpah KOtJk; tpidgLfpwJ. vdNt mk;Nkhdpah 

tpidf;fl;Lghl;Lf; fhuzp MFk;. CO2 KOtJk; tpidGupahky; vQ;rpAs;sJ. 
vdNtCO2tpid kpFjpahdf; fhuzpahFk;. 

2. cUthFk; A+upahtpd; msT  
                     =  cUthd A+upahtpd; Nkhy;fspd; vz;zpf;if x A+upahtpd; Nkhyhu; epiw 
                     = 19 Nkhy;fs;  x  60 g mol

 -1 

                     =  1140 g   

                     =  1.14 kg. 

tpidGupahky; vQ;rpAs;s CO2 msT 
                    =  vQ;rpAs;s CO2Nkhy;fspd; vz;zpf;if xCO2d; Nkhyhu; epiw 
                    = 7Nkhy;fs;  x  44 g mol

 -1 

                    =  308 g. 
Mf;]p[Ndw;wk; kw;Wk; Mf;]p[ndhLf;fk; : 

 Mf;]p[Ndw;wk; Mf;]p[ndhLf;fk; 
Mf;]p[d; Nru;j;jy; ePf;Fjy; 
i`l;u[d; ePf;Fjy; Nru;j;jy; 
vyf;l;uhd; ePf;Fjy; Nru;j;jy; 

Mf;]p[Ndw;w vz; mjpfupj;jy; Fiwjy; 
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C.PRABU.P G ASST(CHEMISTRY),GHSS KALLAVI,KRISHNAGIRI DT. CELL : 94420104975, 8667598674. 

 

Mf;]p[Ndw;w tpidfSf;F vLj;Jf;fhl;Lfs; : 
 

4Fe   +    3O2     →    2Fe2O3 

 

H2S     +    Cl2     →     2HCl    +    S 

 

Fe
 2+

    →   Fe
 3+

    +   e
 – 

 

Mf;]p[ndhLf;f tpidfSf;F vLj;Jf;fhl;Lfs; : 
 

CuO   +   C   →    Cu    +    CO 

 

S     +     H2    →    H2S 

 

Cu
 2+

     +    2e
 -
    →   Cu 

 
Mf;]p[Ndw;w vz; : xU Nru;kj;jpy; cs;s xU Fwpg;gpl;l mZtpidj; jtpu;j;J> gpw 
mZf;fis mtw;wpd; tof;fkhd Mf;]p[Ndw;w vz;izf; fz;lwptjw;fhd tpjpfspd; gb 
epu;zak; nra;ag;gl;l Mf;]p[Ndw;w epiyapy; madpfshf ePf;fpa gpd;du;> mf;Fwpg;gpl;l 
mZtpd; kPJ vQ;rpapUg;gjhff; fUjg;gLk; kpd;RikNa me;j mZtpd; Mf;]p[Ndw;w vz; 
vdg;gLk;. 
 
Mf;]p[Ndw;w vz;izf; fz;lwptjw;fhd tpjpKiwfs; : 

1. xU jdpj;j jdpkj;jpd; Mf;]p[Ndw;w vz; G+[;akhFk;. 
2. XuZtpidf; nfhz;l madpapd; Mf;]p[Ndw;w vz; vd;gJ me;j madpapd; kPJs;s 

epfu kpd;Rikf;Fr; rkkhFk;. 
3. xU %yf;$wpy; cs;s midj;J mZf;fspd; Mf;]p[Ndw;w vz;fspd; $Ljy; 

G+[;akhFk;. Madpfisg; nghUj;jtiuapy; ,f;$Ljy; kjpg;G madpapd; kPJs;s epfu 
kpd;Rikf;Fr; rkkhFk;. 

4. cNyhf i`l;iuLfisj; jtpu gpw midj;Jr; Nru;kq;fspYk; i`l;u[dpd; 
Mf;]p[Ndw;w vz; +1. cNyhf i`l;iuLfspy; i`l;u[d; -1 Mf;]p[Ndw;w 
vz;izf; nfhz;Ls;sJ. 

5. midj;Jr; Nru;kq;fspYk; GSupdhdJ -1 Mf;]p[Ndw;w vz;izf; nfhz;Ls;sJ. 
6. ngUk;ghyhd Nru;kq;fspy; Mf;]p[d; -2 Mf;]p[Ndw;w vz;iz 

ngw;Ws;sJ.nguhf;i]Lfs; (-1)> #g;gu; Mf;i]Lfs; (-1/2)> /GSupdpd; Nru;kq;fs;(+2) 
Mfpad tpjptpyf;Ffshf mikfpd;wd. 

7. midj;Jr; Nru;kq;fspYk; fhu cNyhfq;fs; +1 Mf;]p[Ndw;w epiyapYk;> fhukz; 
cNyhfq;fs; +2 Mf;]p[Ndw;w epiyapidAk; ngw;Ws;sd. 

 

Mf;]p[Ndw;w vz; mbg;gilapy; Mf;]p[Ndw;w – xLf;f tpidfs; : 
 xU tpidapy;> xU jdpkj;jpd; Mf;]p[Ndw;w vz; mjpfupf;Fkhapd; mt;tpid 

Mf;]p[Ndw;w tpid vdg;gLk;. 
 xU tpidapy;> xU jdpkj;jpd; Mf;]p[Ndw;w vz; FiwAkhapd; mt;tpid 

Mf;]p[ndhLf;f tpid vdg;gLk;. 
 
 
                   Mf;]p[Ndw;w vz; mjpfupg;G – Mf;]p[Ndw;wk; 
 
 
2KMnO4    +   10FeSO4   +    8H2SO4    →    K2SO4    +   2MnSO4    +    5Fe2(SO4)3   +   8H2O 
 
 
 
        Mf;]p[Ndw;w vz; Fiwjy;– Mf;]p[ndhLf;fk; 

 
 

+7 

+2 

+2 

+3 
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C.PRABU.P G ASST(CHEMISTRY),GHSS KALLAVI,KRISHNAGIRI DT. CELL : 94420104975, 8667598674. 

 

Mf;]p[Ndw;w – xLf;f tpidfspd; tiffs; : 
1. ,izAk; tpidfs; : 

,uz;L tpidgLg; nghUl;fs; tpidg;Gupe;J xU Nru;kj;jpidj; jUk; Mf;]p[Ndw;w – 
xLf;f tpidfs; ,izAk; tpidfs; vd miof;fg;gLfpd;wd. 
 
      0   Mf;]p[Ndw;wk; +4 

           C              +               O2            →                   CO2 

                                               0Mf;]p[ndhLf;fk; -2          

           
2. rpijtilAk; tpidfs; : 

xU Nru;kk;> ,uz;L my;yJ mjw;F Nkw;gl;l $Wfshf rpijtilAk; Mf;]p[Ndw;w 
– xLf;f tpidfs; rpijtilAk; tpidfs; vd miof;fg;gLfpwJ. 
 
             Mf;]p[Ndw;wk; 

            -2                                   0 

   2KClO3                       

          ∆               
                         2KCl               +           3O2 

          +5        Mf;]p[ndhLf;fk;      -1 
 

3. ,lg;ngaw;rp tpidfs; : 
Mf;]p[Ndw;w – xLf;f tpidfspd; NghJ> xU Nru;kj;jpy; cs;s xU mZ my;yJ 
madp kw;nwhU mZ my;yJ madpahy; gjpyPL nra;ag;gl;lhy; mj;jifa tpidfs; 
,lg;ngaw;rp tpidfs; vdg;gLfpd;wd. 
1. cNyhf ,lg;ngaw;rp tpidfs; :  

 xU fz;zhb fydpy; ePu;j;j jhkpu ry;Ngl; fiuriy vLj;Jf;nfhz;L 
mjpy; Jj;jehf cNyhf jfl;bid itf;fTk;. 

 fiurypd; mlu; ePy epwk; kiwe;J Jj;jehf cNyhfj; jfl;bd; kPJ gOg;G 
epw jhkpu cNyhfk; gbfpwJ. 

 ,e;epfo;T eilngw gpd;tUk; cNyhf ,lg;ngaw;rp tpid fhuzkhf 
mikfpwJ. 
                                            0                Mf;]p[Ndw;wk;           +2 

CuSO4 (aq)            +            Zn (s)                →               Cu (s)          +           ZnSO4 (aq) 

   +2                  Mf;]p[ndhLf;fk;            0 
 

2. mNyhf ,lg;ngaw;rp tpidfs; :  
 
 

                     0    Mf;]p[Ndw;wk;              +2 

                                                Zn                +         2HCl             →             ZnCl2            +            H2 

                                                                         +1     Mf;]p[ndhLf;fk;            0 
 

4. tpfpjr; rpijT tpidfs; : 
 rpy Mf;]p[Ndw;w – xLf;f tpidfspy;> xNu Nru;kk; Mf;]p[Ndw;wk; kw;Wk; 

Mf;]p[ndhLf;fk; Mfpa ,uz;bw;Fk; cl;gLfpwJ. 
 ,j;jifa tpidfspy; xNu jdpkj;jpd; Mf;]p[Ndw;w vz; mjpfupf;fTk;> 

FiwaTk; nra;fpwJ. ,j;jifa tpidfs; tpfpjr; rpijT tpidfs; vd 
miof;fg;gLfpwJ. 

                Mf;]p[Ndw;wk; 
                             -1                                        -2                                0 

                         2H2O2               →               2H2O              +               O2 

                      Mf;]p[ndhLf;fk; 
 

5. vyf;l;uhd; gupkhw;wj; jpwd; tpidfs; : 
 jhkpu ry;Ngl; fiurypypUe;J> jhkpuj;ij Jj;jehfk; ,lg;ngaw;rp nra;fpwJ. 

Mdhy; Jj;jehf ry;Ngl; fiurypypUe;J Jj;jehfj;ij jhkpuk; ,lg;ngaw;rp 
nra;tjpy;iy. 
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 nts;sp iel;Nul; fiurypy; jhkpu jfl;bid itf;Fk;NghJ> fiury; nkJthf 
ePy epwkhf khWfpwJ. mjhtJ> nts;sp iel;Nul; fiurypy; cs;s 
nts;spia> jhkpuk; ,lg;ngaw;rp nra;fpwJ. 

 Jhkpuk; kw;Wk; nts;sp Mfpatw;wpw;fpilNa tpidj;jpwid xg;gpLk;NghJ> 
jhkpuk; vyf;l;uhid ,of;Fk; jd;ikapidAk;> nts;sp vyf;l;uhid Vw;Fk; 
jd;ikapidAk; ngw;Ws;sJ. 

 Jj;jehfk;> jhkpuk; kw;Wk; nts;sp Mfpa cNyhfq;fSf;fpilNa 
xg;gpLk;NghJ> vyf;l;uhid ntsptpLk; jpwd; gpd;tUk; tupirapy; 
mike;Js;sJ. 
      Jj;jehfk;  >  jhkpuk;    >  nts;sp. 

Mf;]p[Ndw;w – xLf;f tpidf;fhd rkd;ghLfis rkd; nra;jy; : 
1. Mf;]p[Ndw;w vz; Kiw : 

mkpy Clfj;jpy; nghl;lhrpak; ngu;khq;fNdl;lhy; /ngu;u]; ry;Ngl; 
Mf;]p[Ndw;wkilAk; tpidapidf; fUJNthk;. 
 
FeSO4  +  KMnO4   +   H2SO4   →   Fe2(SO4)3   +   MnSO4   +   K2SO4    +    H2O 

 
gb : 1  : Mf;]p[Ndw;w vz;izg; gad;gLj;jp> Mf;]p[Ndw;wk; kw;Wk; 
Mf;]p[ndhLf;fk; milAk; tpidg;nghUl;fisf; fz;lwpjy;. 
 
        Mf;]p[Ndw;wk; 
    +2            +7                                    +3               +2 

FeSO4  +  KMnO4   +   H2SO4   →   Fe2(SO4)3   +   MnSO4   +   K2SO4    +    H2O 
                                    Mf;]p[ndhLf;fk; 
 
gb : 2 : Vw;fg;gLk; vyf;l;uhd;fspd; vz;zpf;if> ,of;fg;gLk; vyf;l;uhd;fspd; 
vz;zpf;iff;F rkk; vd;gjhy;> gpd;tUkhW njhlu;Gila tha;g;ghl;bid jFe;j 
vz;zhy; FWf;F ngUf;fk; nra;J vyf;l;uhd;fis rkg;gLj;Jf. 
 
FeSO4  +  KMnO4   +   H2SO4   →   Fe2(SO4)3   +   MnSO4   +   K2SO4    +    H2O 

 

 

1e
-
 x 2         5e

- 
x 2 

    2                10 

 

10 FeSO4  + 2 KMnO4   +   H2SO4   →   Fe2(SO4)3   +   MnSO4   +   K2SO4    +    H2O 
 
gb : 3 : FWf;F ngUf;fk; nra;j gpwF> ptidgL nghUl;fspd; mbg;gilapy; 
tpidtpisg; nghUis rkd; nra;aTk;. 
 
10 FeSO4  +  2 KMnO4   +   H2SO4   →  5 Fe2(SO4)3   +  2 MnSO4   +   K2SO4    +    H2O 
 
gb : 4 : H kw;wk; O Mf;]p[idj; jtpu;j;J gpw jdpkq;fis rkd; nra;f. ,e;j 
Nju;tpy; ehk; K kw;Wk; S I rkd; nra;a Ntz;Lk;. Mdhy; K Nkw;fz;Ls;sthW 
jhdhfNt rkd; nra;ag;gl;Ls;sJ. 
 
10 FeSO4  + 2 KMnO4   +  8 H2SO4   →  5 Fe2(SO4)3   +  2 MnSO4   +   K2SO4    +    H2O 
 
gb : 5 : H kw;wk; O mZf;fis rkd; nra;jy;. 
 
10 FeSO4  +  2 KMnO4   +   8 H2SO4   →  5 Fe2(SO4)3   +  2 MnSO4   +   K2SO4    +   8 H2O 
 

2. madp – vyf;l;uhd; Kiw (m) miu tpid Kiw : 
madpfs; ,lk;ngUk; Mf;]p[Ndw;w – xLf;f tpidfSf;F ,k;Kiw 
gad;gLj;jg;gLfpwJ. 
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gb : 1 : Mf;]p[Ndw;w vz; Nfhl;ghl;bidg; gad;gLj;jp> Mf;]p[Ndw;w kw;Wk; 
Mf;]p[ndhLf;fk; milAk; tpidg; nghUl;fisf; fz;lwpf. 
 
gb : 2 : Mf;]p[Ndw;wk; kw;Wk; Mf;]p[ndhLf;fj;jpw;F jdpj;jdpNa ,uz;L miu 
tpidfis vOJf. 
mkpy Clfj;jpy; nghl;lhrpak; ngu;khq;fNdl;lhy; /ngu;u]; ry;Ngl; 
Mf;]p[Ndw;wkilAk; tpidapidf; fUJNthk;. 
 

FeSO4  +  KMnO4   +   H2SO4   →   Fe2(SO4)3   +   MnSO4   +   K2SO4    +    H2O 

 
,t;tpidapd; madp tbtk; 
 
                Mf;]p[Ndw;wk; 
MnO4

-
   +   Fe

 2+
     +      H

 +
      →      Mn

 2+
      +   Fe

 3+
     +      H2O 

            Mf;]p[ndhLf;fk;               
      
     ,U miu tpidfs; KiwNa 
         Fe

 2+
      →       Fe

 3+
     +    1e

 -
                           ----------------  (1) 

     kw;Wk; 
         MnO4

-
   +      5e

  -
      →      Mn

 2+
                       ---------------   (2)   

 
     miutpidapd; ,UGwKk; mZf;fs; kw;Wk; kpd;Rikapdpid rkd; nra;f. 
     rkd;ghL (1) y; khw;wk; VJk; ,y;iy. 
     rkd;ghL (2) y; tpidgL nghUs; gFjpapy; 4 ‘O’ cs;sJ. vdNt> tpisnghUs; 
     gFjpapy; 4H2O Nru;f;fTk;. ‘H’ I rkd; nra;a tpidgLnghUs; gFjpapy; 8H

 + 
     Nru;f;fTk;.  
         MnO4

-
   +      5e

  -
    +      8 H

 +
  →      Mn

 2+
     +     4H2O     ---------------   (3)   

 
    gb : 3 : ,oe;j vyf;l;uhd;fspd; vz;zpf;ifAk;> Vw;Wf;nfhz;l vyf;l;uhd;fspd;  
    vz;zpf;ifAk; rkkhFkhW> ,U miu tpidfisAk; rkg;gLj;Jf. gpd;du;> ,U miu 
    tpidfisAk; $l;Ltjhy; rkd;gLj;jg;gl;l rkd;ghL fpilf;fpwJ. 
 

(1)  X  5  →   5 Fe
 2+

      →      5 Fe
 3+

     +    5 e
 -
                                     -----------   (4) 

         (3)   X  1   →     MnO4
-
   +      5e

  -
    +      8 H

 +
  →      Mn

 2+
     +     4H2O     ------------   (5) 

 

          (4)  +  (5)  →  5Fe
 2+

   +  MnO4
-
   +   8 H

 +
  →  5 Fe

 3+
  +   Mn

 2+
   +   4H2O      -----------   (6)  

                  

myF 2. mZtpd; Fthz;lk; ,af;ftpay; khjpup 
mZ khjpupfisg; gw;wpa mwpKfk; : 
 
 midj;J gUg;nghUl;fSf;Fk; mbg;gil myfhf ,Ug;gJ mZthFk;. 
 fpNuf;f nrhy;yhd ‘atomia’ vd;w thu;j;ijf;F gpupf;f KbahJ vd;gJ nghUs;. 

,t;thu;j;ijapypUe;J mZ vd;w nrhy; cUthdJ. 
 vyf;l;uhd;> GNuhl;lhd; kw;Wk; epA+l;uhd; Mfpait fz;lwpag;gLk; tiu mZthdJ 

NkYk; gpupf;f Kbahj Jfs; vd fUjg;gl;L te;jJ. 
 

J.J jhk;rdpd; fUJNfhs;fs; : 
 
 J.J.jhk;rdpd; NfNjhL fjpu; Nrhjid %yk; mZtpy; vjpu;kpd; RikAila 

vyf;l;uhd;fs; cs;sJ vdf; fz;lwpag;gl;J. 
 mZthdJ Neu;kpd; RikAila Nfhsk; Nghd;w mikg;gpy; cs;sJ vdTk;> 

mf;Nfhsj;jpy; vjpu;kpd;RikAila vyf;l;uhd;fs;> ju;G+rzpapy; tpijfs; 
nghjpe;jpUg;gij Nghy> nghjpj;J itf;fg;gl;Ls;sJ. 
 

&ju;Nghu;bd; mZ khjpup : 
 &ju;Nghu;L xU nky;ypa jq;fj; jfl;bd; kPJ α – fjpu;fis tpOkhW nra;jhu;. 
 ,r;Nrhjidapy; 
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 ngUk;ghyhd α – fjpu;fs; jq;fj; jfl;bd; topNa ntspNawpd. 
 rpy α – fjpu;fs; rpwpa Nfhzj;jpy; tpyfy; mile;jd. 
 kpfr; rpy α – fjpu;fs; 1800 Nfhzj;jpy; tpyfyile;jd. 

 ,r;Nrhjidapd; mbg;gilapy;> &ju;Nghu;L gpd;tUk; mZkhjpupapid Kd;nkhope;jhu;. 
 mZthdJ xU kpfr;rpwpa Neu;kpd; jd;ikAila mZf;fUtpidf; 

nfhz;Ls;sJ. 
 ,e;j mZf;fUtpidr; Rw;wp vyf;l;uhd;fs; mjpf Ntfj;jpy; Rw;wp tUfpd;wd. 

 
&ju;Nghu;L mZkhjpupapd; FiwghLfs; : 
 kpd;fhe;j miyf; Nfhl;ghl;bd;gb> ,aq;Fk; kpd;RikAila Jfs;fs; njhlu;rpahf 

Mw;wiy ,oe;J ,Wjpapy; mZf;fUTld; Nkhj Ntz;Lk;. 
 Mdhy;> eilKiwapy; mt;thW epfohky;> mZf;fs; epiyg;Gj; jd;ik ngw;W 

tpsq;Ffpd;wd. 
 NkYk; mZf;fUtpidr; Rw;wp vyf;l;uhd;fs; vt;thW gutpAs;sd vd;gjidAk;> 

vyf;l;uhdpd; Mw;wiyAk; ,k;khjpup tpsf;ftpy;iy. 
 

gpshq;fpd; Fthz;lk; fUJNfhs; : 
kpd;fhe;j miyapd; Mw;wyhdJ hν vd;w myfpy; tiuaWf;fg;gl;l kjpg;Gfis kl;Lk; 
nfhz;Ls;sJ. ,q;F ν vd;gJ fjpu;tPr;rpd; mjpu;ntz;> h vd;gJ gpshq;f;khwpyp(6.626 x10

 -34
 Js). 

 
Nghu; mZkhjpup : 
 
 gpshq;fpd; Fthz;lk; fUJNfhspidmZtpd; Mw;wYf;F gad;gLj;jp ePy;];Nghu; 

i`l;u[d; mZtpw;fhd xU Gjpa mZ khjpupapid Kd;nkhope;jhu;. 
 Nghu; mZkhjpapd; fUJNfhs;fs; : 

 vyf;l;uhdpd; Mw;wy; tiuaWf;fg;gl;l kjpg;Gfisg; ngw;wpUf;Fk;. 
 vyf;l;uhd;fs; mZf;fUtpidr; Rw;wp rpy Fwpg;gpl;l Mw;wiyAila Mu;gpl; 

vDk; epiy tl;lg;ghijapy; kl;Lk; Rw;wp tUfpd;wd. 
 xU Fwpg;gpl;l tl;lghijapy; Rw;wp tUk; vyf;l;uhdpd; Nfhz ce;j kjpg;ghdJ 

h/2π d; KO vz; klq;fhf ,Uf;Fk;. mjhtJ mvr  =  nh/2π. 
 vyf;l;uhdhdJ xU Fwpg;gpl;l epiy tl;lg; ghijapy; Rw;wp tUk; tiuapy; 

mjd; Mw;wiy ,og;gjpy;iy. Mdhy; xU vyf;l;uhd; cau; Mw;wiy cila 
tl;lg; ghijapypUe;J jho;e;j Mw;wYila tl;lg; ghijf;Fj; jhTk; NghJ 
mjpfg; gbahd Mw;wy; fjpu; tPr;rhf ntspaplg;gLfpwJ. 

 ‘n’ tJ tl;lg; ghijapy; Rw;wp tUk; vyf;l;uhdpd; Mw;wy;  
 

           E n  =  
 −13.6 𝑍 2

𝑛  2  eV atom
 -1

   (or)   E n  =  
 −1312.8 𝑍 2

𝑛  2  kJ mol
 -1

. 

 

 tl;lg;ghijapd; Muk;     rn = 
 0.529 𝑛2

𝑍
  A

0
. 

Nghu; mZ khjpapd; tuk;Gfs; : 
 
 H> Li

 2+ Nghd;w xw;iw vyf;l;uhd;fisf; nfhz;l ,dq;fSf;F kl;Lk; 
,f;nfhs;ifapid gad;gLj;j ,aYk;. Gy vyf;l;uhd;fisf; nfhz;l mZfSf;F 
,f;nfhs;ifapidg; gad;gLj;j ,ayhJ. 

 fhe;jg; Gyj;jpy; epwkhiyf; NfhLfs; gpupifailAk; rPkd; tpisT kw;Wk; kpd; 
Gyj;jpy; epwkhiyf; NfhLfs; gpupifailAk; ];lhu;f; tpisT Mfpatw;iw 
,f;nfhs;if tpsf;ftpy;iy. 

 mZf;fUtpidr; Rw;wp vyf;l;uhd;fs; mtw;wpd; Nfhz ce;jj;jpd; kjpg;G f;Fr; rkkhf 
,Uf;FkhW cs;s rpy Fwpg;gpl;l tl;lg;ghijfspy; kl;LNk Roy;tjw;F mbg;gilahf 
mikAk; fhuzj;jpid Nghu; nfhs;ifahy; tpsf;f ,aytpy;iy. 
 

gUg;nghUl;fspd; <upay;Gj; jd;ik : xsp Nghl;lhd;fs; Jfs; kw;Wk; miy Mfpa ,U 
jd;ikapidAk; ngw;Ws;sijg; Nghy midj;J gUg;nghUl;fSk; <upay;Gj; jd;ikapidg; 
ngw;Ws;sdvd Y}ap]; Bgpuhf;sp njuptpj;jhu;. 
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Bgpuhf;sp rkd;ghL : 
 
Mw;wypd; Jfs; tbtj;ij Fwpg;gpLk; mc

 2 kw;Wk; miy tbtj;ij Fwpg;gpLk; hν Mfpa ,U 
rkd;ghLfisAk; ,izj;jhu;. 
gpshq;fpd; Fthz;lk; nfhs;ifapd; gb        E  =  hν                     -----------     (1) 

 

Id;];Bdpd; epiw Mw;wy; rkd;ghl;bd;gb       E  =  mc
 2
                  -----------     (2) 

 

rkd;ghL (1) kw;Wk; (2) ypUe;J             hν   =  mc
 2
       

   

                                                                                    h 𝑐
𝜆    =  mc

 2
     

    

                                                                                        𝜆     =  h / mc                ------------     (3) 

 

rkd;ghL (3) mc vd;w ce;jKila Nghl;lhdpd; miy ePsj;ijf; Fwpg;gpLfpd;wJ. 
‘m’ vd;w epiwAila ‘v’ jpirNtfj;jpy; ,aq;Fk;> gUg;nghUs; Jfs; xd;wpw;F rkd;ghL (3) 
gpd;tUkhW vOjyhk;.                      

                              𝜆     =  h / mv                ------------     (4) 
,r;rkd;ghL> xspapd; jpirNtfj;ij tpl kpff;Fiwthd Ntfj;jpy; ,aq;Fk; Jfs;fSf;F 
kl;LNk nghUe;Jk;. 
fzf;Ffs; : 

1. 10 ms 
-1

 Ntfj;jpy; ,aq;Fk; 6.626 kg epiwAila ,Uk;G ge;J. 
 
                      λ ,Uk;G ge;J  =  h / mv    

 

                                          =  
6.626  𝑥  10−34  𝑘𝑔 𝑚2  𝑠−1

6.626 𝑘𝑔  𝑥  10 𝑚𝑠 −1      

                    

                      λ ,Uk;G ge;J  =   1  x  10
 -35

 m  

             

2. 72.73 ms 
-1

 Ntfj;jpy; ,aq;Fk; xU vyf;l;uhd;.  
 
                      λ vyf;l;uhd;  =  h / mv    

 

                                       =   
6.626  𝑥  10−34  𝑘𝑔 𝑚2  𝑠−1

9.11 𝑥 10−31  𝑘𝑔  𝑥  72.73 𝑚𝑠 −1      =   
6.626

6.626
  x  10

 -3
      

                

                   λ vyf;l;uhd;    =      1  x  10
 -35

 m. 
b gpuhf;sp nfhs;if : 

 b gpuhf;sp nfhs;ifg;gb> mZf;fUtpidr; Rw;wp tUk; vyf;l;uhdhdJ> Jfs; kw;Wk; 
miyg;gz;G Mfpa ,U gz;GfisAk; ngw;Ws;sJ.  

 vyf;l;uhd; miyahdJ njhlu;r;rpahf mikaNtz;Lnkdpy;> vyf;l;uhd; Rw;wp tUk; 
tl;lghijapd; Rw;wsthdJ> mjd; miyePsj;jpd; KO vz; klq;fhf ,Uf;f 
Ntz;Lk;. 

 mt;thW ,y;yhj epiyapy; vyf;l;uhd; miyahdJ njhlu;r;rpaw;wjhf ,Uf;Fk;.   
mvr    =   nh / 2π 

Nltprd; kw;Wk; n[u;kupd; Nrhjid :  
gbfj;jpd; kPJ KLf;Ftpf;fg;gl;l vyf;l;uhd;fis tpor;nra;J tpspk;G tpistpid gjpTr; 
nra;Ak;NghJ cUthFk; tpspk;G tpisT mikg;ghdJ X – fjpupd; tpspk;G tpistpdhy; 
ngwg;gl;l mikg;gpid xj;jpUe;jJ. 
N`a;rd;gu;f;fpd; epr;rakw;wj; jd;ik Nfhl;ghL :  
Ez;Jfs; xd;wpid epiy kw;Wk; ce;jk; Mfpa ,uz;bidAk; xNu Neuj;jpy;> kpfj; 
Jy;ypakhff; fz;lwpa ,ayhJ.      

∆x.∆p  ≥  h / 4π 

,q;F ∆x kw;Wk; ∆p Mfpait KiwNa epiy kw;Wk; ce;jk; Mfpatw;wpid mstpLtjpy; 
cs;s epr;rakw;wj; jd;ikfshFk;. 
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\;Nuhbq;fu; rkd;ghL : 
 vu;tpd; \;Nuhbq;fu;> vyf;l;uhdpd; miyg;gz;gpid> xU tiff;nfO rkd;ghl;bd; 

mbg;gilapy; Fwpg;gpl;lhu; 
 vyf;l;uhd; ,aq;ff;$ba tpirapd; Gyj;jpidg; nghUj;J Gwntspapy; miyr; rhu;gpy; 

Vw;gLk; khWghl;bid ,r;rkd;ghL jPu;khdpf;fpwJ. 
 fhyj;jpidr; rhu;e;J mikahj \;Nuhbq;fu; miyr; rkd;ghl;bid gpd;tUkhW 

Fwpg;gplyhk;. 
               ĤΨ    =   EΨ                                               -------------   (1) 

,q;F> Ĥ vd;gJ `hkpy;Nlhdpad; nrayp> Ψ vd;gJ miyr; rhu;G. ,q;F Jfspd; 
epiy vd;gJ mr;Rf;fspd; rhu;ghFk;. ,J Ψ(x,y,z) vd Fwpg;gplg;gLfpwJ. 
 

                                         Ĥ   =   
− 𝑕  2

8 𝜋  2  𝑚
  

Ə2Ψ 

Ə x  2  +  
Ə2Ψ 

Ə y 2
 +  

Ə2Ψ 

Ə z  2  +   𝑉Ψ    

 
     rkd;ghL (1) I gpd;tUkhW vOjyhk; 
 

                              
− 𝑕  2

8 𝜋  2  𝑚
  

Ə2

Ə x  2  +  
Ə2

Ə y 2
 +  

Ə2

Ə z  2  +   𝑉     =   E Ψ 

          
−8 𝜋 2  𝑚

𝑕  2  My; ngUf;fp> khw;wpaikf;f 

 

                         
Ə2Ψ 

Ə x  2  +   
Ə2Ψ 

Ə y 2
 +   

Ə2Ψ 

Ə z  2  +    
8 𝜋 2  𝑚

𝑕  2    (E  -  V ) Ψ  =  0    

       

 Nkw;fz;Ls;s \;Nuhbq;fu; miyr;rkd;ghl;by;> fhyk;(t) xU rhu;ghf ,lk; ngwtpy;iy 
vd;gjhy; ,r;rkd;ghL fhyj;ijg; nghUj;J mikahj \;Nuhbq;fu; miyr;rkd;ghL vd 
miof;fg;gLfpwJ. 

Fthz;lk; vz;fs; : 
mZtpy; cs;s vyf;l;uhd;fis ehd;F Fthz;lk; vz;fs; mlq;fpa njhFg;gpd; %yk; 
tiuaWf;f ,aYk;. mitahtd 

1. Kjd;ik Fthz;lk; vz; (n) 
2. Nfhz ce;j Fthz;lk; vz; (l) 
3. fhe;j Fthz;lk; vz; (m) 
4. jw;Row;rp Fthz;lk; vz; (s) 

Kjd;ik Fthz;lk; vz; : 
 mZf;fUtpidr; Rw;wp vyf;l;uhd;fs; Rod;W tUk; Mw;wy; kl;lj;jpid ,f;Fthz;lk; 

vz; Fwpg;gplg;gLfpwJ. ,J ‘n’ vd;w vOj;jhy; Fwpg;gplg;gLfpwJ. 
 Kjd;ikf; Fthz;lk; ‘n’ d; kjpg;Gfs; 1>2>3 ……. 

n=1 vd;gJ K $l;bidAk;> n=2 vd;gJ L $l;bidAk;> n= 3,4,5 vd;gd 
KiwNa M,N,O Mfpa $LfisAk; Fwpg;gpLfpd;wd. 

 xU Fwpg;gpl;l $l;by; ,lk;ngWk; mjpfg;gl;r vyf;l;uhd;fspd; vz;zpf;if 2n
2  vd;w 

tha;g;ghl;bd; %yk; ngwyhk;. 

 ‘n’ MdJ vyf;l;uhdpd; Mw;wy; kjpg;gpidj; jUfpwJ. E n  =  
 −1312.8 𝑍 2

𝑛  2  kJ mol
 -1 

NkYk; mZf;fUtpypUe;J vyf;l;uhd; mike;Js;s J}ukhdJ fPo;fz;l rkd;ghl;lhy; 
jug;gLfpwJ.  

rn = 
 0.529 𝑛2

𝑍
  A

0
. 

Nfhz ce;j Fthz;lk; vz; (l) : 

 ,J ‘l’ vd;w vOj;jhy; Fwpg;gpl;g;gLfpwJ. ,J G+[;ak; Kjy; (n-1) tiuapyhd 
kjpg;Gfisg; ngWfpwJ. ,q;F ‘n’ vd;gJ Kjd;ikf; Fthz;lk; vz;izf; 
Fwpg;gpLfpwJ. 

 Xt;nthU l kjpg;Gk; xU Jizf;$l;bid Fwpg;gpLfpwJ. L = 0,1,2,3 kw;Wk; 4 Mfpad 
KiwNa s, p, d, f kw;Wk; g Mu;gpl;lhy;fisf; Fwpg;gpLfpd;wd. 

 xU Jizf; $l;by; ,lk;ngWk; mjpfg;gl;r vyf;l;uhd;fspd; vz;zpf;if 2(2l + 1)
  

vd;w tha;g;ghl;bidg; gad;gLj;jp fzf;fplyhk;. 
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 Mu;gpl;hy; Nfhz ce;jj;jpidf; fzf;fpl ,f;Fthz;lk; vz; gad;gLfpwJ. Mu;gpl;lhy; 

Nfhz ce;jk; =  𝑙 (𝑙 + 1) 
𝑕

2𝜋
 . 

fhe;j Fthz;lk; vz; (m) : 

 

 ,J ‘ml’ vd;w vOj;jhy; Fwpg;gpl;g;gLfpwJ. ,f;Fthz;lk; vz; -l Kjy; G+[;aj;jpid 
cs;slf;fp  +l tiuapyhd KOf;fspd; kjpg;gpidg; ngWfpwJ. 

 xU Fwpg;gpl;l ‘l’ d; kjpg;gpw;F cupa ‘m’ d; ntt;NtW kjpg;GfshdJ> Kg;gupkhd 
ntspapy; Mu;gpl;lhy;fspd; jpiraikg;gpidf; Fwpg;gpLfpwJ. 

 ,f;Fthz;lk; vz;zpw;fhd Ma;T mbg;gilapyhd epahag;gLj;Jjiy fhe;jg;Gyj;jpy; 
epwkhiy tupfs; gpupAk; epfo;thd rPkd; tpisTj; jUfpwJ. 

 Fthz;lk; vz; ‘l’ MdJ Nfhz ce;jj;jpd; vz; kjpg;gpidj; jUk; epiyapy;> fhe;jf; 
Fthz;lk; vz; ‘ml’ mjd; jpirapidj; jUfpwJ.  
 

jw;Row;rp Fthz;lk; vz; (s) : 

 ,f;Fthz;lk; vz; vyf;l;uhd;fspd; jw;Row;rpapidf; Fwpg;gpLfpwJ. ,J ‘ms’ vd;w 
FwpaPl;lhy; Fwpg;gpl;g;gLfpwJ. 

 Vyf;l;uhdhdJ mZtpd; cl;fUtpid Rw;wp tUtNjhL ,y;yhky; jdf;Fj; jhNd 
Rod;W tUfpwJ.  

 fbfhuKs; RoYk; jpir my;yJ fbfhuKs; RoYk; jpirf;f vjpu; jpirapy; 
vyf;l;uhd;fspd; jw;Row;rpapidg; nghUj;J> mjpfg;gl;rkhf ,U kjpg;Gfs; 
,f;Fthz;lk; ngw tha;g;Gs;sJ.  

 ms d; kjpg;Gfs; +1/2 kw;Wk; -1/2 MFk;. 
 

Ifd; kjpg;Gfs; : \;Nuhbq;fu; miyr; rkd;ghbd; jPu;Tfs; Ifd; kjpg;Gfs; vd;wiof;fg;gLk; 
mDkjpf;fg;gl;l Mw;wy; kjpg;Gfisj; jUfpd;wd. Ifd; kjpg;GfNshL njhlu;Gila Ifd; 
rhu;Gfs; mZ Mu;gpl;lhy;fs; vd miof;fg;gLfpd;wd. 
 
Muf;fZ :  
 
 2s Mu;gpl;lhYf;F mZf;fUtpypUe;J njhiyT mjpfupf;Fk;NghJ epfo;jfT mlu;j;jp 

Kjypy; mjpfupj;J> xU rpwpa ngUk kjpg;ig milfpwJ. gpd; G+[;aj;jpw;F 
FiwfpwJ. 

 gpd; kPz;Lk; kw;WnkhU ngUk kjpg;gpid mile;J gpd; G+[;a kjpg;gpid milfpwJ. 
 ,t;thW epfo;jfT mlu;j;jp rhu;gpd; kjpg;G vg;gFjpapy; G+[;akhf FiwfpwNjh 

mg;gFjp fZ Gwg;gug;G my;yJ Muf;fZ vd miof;fg;gLfpwJ. 
 Muf;fZf;fspd; vz;zpf;if (n – l – 1) f;Fr; rkk;. ,q;F n vd;gJ Kjd;ikf; 

Fthz;lk; vz;izAk;> l vd;gJ Nfhz ce;jf; Fthz;lk; vz;izAk; FwpgpLfpwJ. 
  

Mu;gpl;lhy;fspd; tbtq;fs; : 
 
s Mu;gpl;lhypd; tbtk; : s Mu;gpl;lhypd; tbtk; xU rPu;ikf; NfhskhFk;. ,jpy; vyf;l;uhidf; 
fhz;gjw;fhd epfo;jfT mZf;fUtpypUe;J jpirapidg; nghUj;J miktjpy;iy. 

 
 

p Mu;gpl;lhypd; tbtk; : p – Mu;gpl;lhYf;F l = 1, kw;Wk; ,jw;F ,izahd m kjpg;Gfs; 
KiwNa -1, 0 kw;Wk; +1 MFk;. m -d; %d;W kjpg;GfspypUe;J %d;W jpiraikg;Gila ‘p’ 
Mu;gpl;lhy;fs; cs;sd. ,e;j Mu;gpl;lhy;fs; px, py kw;Wk; pz vdf; Fwpg;gplg;gLfpwJ. p – 
Mu;gpl;lhy;fspd; kly;fs; KiwNa x, y kw;Wk; z mr;Rfspd; topNa mike;Js;sd. 
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d Mu;gpl;lhypd; tbtk; : d – Mu;gpl;lhYf;F l = 2, kw;Wk; ,jw;F ,izahd m kjpg;Gfs; 
KiwNa -2, -1, 0, +1, +2. d Mu;gpl;lhypd; tbtk; FNshtu; ,iyapd; tbtikg;gpid 
xj;Js;sJ. m -d; ,e;j kjpg;GfshdJ> dx

2
 – y

2
, dxy, dz 

2
, dyz, dzx Mfpa Ie;J Mu;gpl;lhy;fs; 

cs;sijf; fhl;LfpwJ. 
 

 
 

F  Mu;gpl;lhypd; tbtk; : f Mu;gpl;lhYf;F l = 3, kw;Wk; ,jw;F ,izahd m kjpg;Gfs; 
KiwNa -3, -2, -1, 0, +1, +2, +3 MFk;.  m -d; ,e;j kjpg;GfSf;F ,izahd> fy(3x

2
 – y

2
, fz(x

2
-  y

2
), 

fyz 
2
, fz

3
, fxz

2
, fxyz, fx(x

2
 – 3y

2
)  Mfpa VO f Mu;gpl;lhy;fs; fhzg;gLfpd;wd. 

 

 
 
Mu;gpl;lhy;fspd; Mw;wy;fs; : 
 
 i`l;u[d; mZtpy; xNu xU vyf;l;uhd; ml;LNk cs;sJ. ,j;jifa xU 

vyf;l;uhid kl;LNk nfhz;l mikg;gpw;F n tJ tl;lghijapy; cs;s vyf;l;uhdpd; 
Mw;wy; gpd;tUk; rkd;ghl;bd; %yk; fzf;fplg;gLfpwJ. 
 

E n  =  
 −1312.8 𝑍 2

𝑛  2  kJ mol
 -1 

 
 ,r;rkd;ghl;bypUe;J Mw;wy; Kjd;ikf; Fthz;lk; vz;izkl;LNk nghUj;J 

mikfpwJ. n d; kjpg;G mjpfupf;Fk;NghJ> Mu;gpl;lhypd; Mw;wypd; kjpg;Gk; 
mjpfupf;fpwJ. 
 
1s < 2s = 2p < 3s = 3p = 3d < 4s = 4p = 4d = 4f < 5s = 5p = 5d = 5f < 6s = 6p = 6d = 6f < 7s 

 

 i`l;u[d; mZtpy; cs;s xU vyf;l;uhd; Fiwe;jg;gl;r Mw;wiy ngw;Ws;s 1s 
Mu;gpl;lhypy; cs;s ,e;epiy mb Mw;wy; epiy vd miof;fg;gLfpwJ. 

 ,e;j vyf;l;uhd;fs; rpwpjsT Mw;wiy ngWk;NghJ mjpf Mw;wiyAila 2s, 2p 
Kjypa Mu;gpl;lhy;fSf;F nry;Yk;. ,e;j Mw;wy; epiyfs; fpsu;Tw;w epiyfs; vd 
miof;fg;gLfpd;wd. 

 vdpDk; i`l;u[idj; jtpu;j;J gpw mZf;fSf;F Nkw;fz;Ls;s Mw;wy; tupir 
cz;ikay;y. 
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(n + l) tpjp : 
 
 xNu xU vyf;l;uhidf; nfhz;l i`l;u[idj; jtpu;j;J gpw mikg;gpy; vs;s gy;NtW 

Mu;gpl;lhy;fspd; Njhuhakhd Mw;wy; kjpg;gpid (n + l) tpjp jUfpwJ. 
 ,t;tpjpg;gb> Mu;gpl;lhypd; (n + l)  kjpg;G Fiwthf ,Ug;gpd; Mw;wYk; Fiwthf 

,Uf;Fk;. ,U Mu;gpl;lhy;fspd; (n + l) kjpg;G rkkhf ,Ug;gpd;> mt;tpU 
Mu;gpl;lhy;fspy; ve;j Mu;gpl;lhYf;F n kjpg;G Fiwthf cs;sNjh me;j Mu;gpl;lhy; 
Fiwe;j Mw;wiy ngw;wpUf;Fk;.  

 gy;NtW Mu;gpl;lhy;fspd; (n + l)  kjpg;Gfs; 
Mu;gpl;lhy;fs; n l n+l 

1s 1 0 1 

2s 2 0 2 

2p 2 1 3 

3s 3 0 3 

3p 3 1 4 

3d 3 2 5 

4s 4 0 4 

4p 4 1 5 

4d 4 2 6 

4f 4 3 7 

5s 5 0 5 

5p 5 1 6 

5d 5 2 7 

5f 5 3 8 

6s 6 0 6 

6p 6 1 7 

6d 6 2 8 

6f 6 3 9 

7s 7 0 7 
 

 (n + l) tpjpapd; mbg;gilapy;> Mu;gpl;lhy;fspd; VWtupir gpd;tUkhW 
 
1s < 2s < 2p < 3s < 3p < 4s < 3d < 4p < 5s < 4d < 5p < 6s < 4f < 5d < 6p < 7s < 5f < 6d 

 

 xU p Mu;gpl;lhYf;F> %d;W tifahd jpiraikg;Gfs; cs;sd. mjhtJ px, py 
kw;Wk; pz. ,k;%d;W px, py, pz Mu;gpl;lhy;fSk; rkkhd Mw;wiyg; ngw;Ws;sd. ,it 
rk Mw;wy; Mu;gpl;lhy;fs; vd miof;fg;gLfpd;wd. 

 vdpDk; kpd;Gyk; kw;Wk; fhe;jg;Gyq;fspy; ,e;j Mw;wy; gz;G ,of;fg;gLfpwJ. 
 
nraYW (m) epfu mZf;fU kpd;Rik : 
 
 gy vyf;l;uhd;fis ngw;Ws;s xU mZtpy;> mZf;fUtpw;Fk; vyf;l;uhd;fSf;Fk; 

,ilNaahd epiykpd;dpay; ftu;r;rp tpir kl;Lky;yhky;> vyf;l;uhd;fSf;fpilNa 
tpyf;F tpirAk; fhzg;gLfpwJ. 

 ,t;tpU tpirfSk; xd;Wf;nfhd;W vjpnujpu;j;jpirapy; nray;gLfpd;wd. ,jd; 
tpisthf mZf;fUthdJ vyf;l;uhd; kPJ nrYj;Jk; ftu;r;rp tpir FiwfpwJ. 

 vyf;l;uhd; kPJ mZf;fUthy; nrYj;jg;gLk; epfu mZf;fU kpd;RikahdJ nraYW 
mZf;fU kpd;Rik vd miof;fg;gLfpwJ. 

 
Mu;gpl;lhy;fspd; Mw;wypd; tupir : 
 
 xU Fwpg;gpl;l $l;bDs; cs;s Mu;gpl;lhy;fspy; fhzg;gLk; vyf;l;uhdhy czug;gLk; 

epfu mZf;fU kpd;Rikapd; kjpg;G f  <  d  <  p  <  s vd;w tupirapy; mikAk;. 
 epfu mZf;fU kpd;Rikapd; kjpg;G mjpfkhf ,Ug;gpd; > Mu;gpl;lhy;fspd; epiyg;Gj; 

jd;ik mjpfkhf ,Uf;Fk;. 
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 vdNt> nfhLf;fg;gl;l Mw;wy; kl;lj;jpy;> Mu;gpl;lhy;fspd; Mw;wypd; tupir 
gpd;tUkhW mikAk;. s  <  p  <  d  <  f. 

 mZ vz; mjpfupf;Fk; NghJ> mZ vz; mjpfkhf cs;s mZtpd; Mu;gpl;lhypd; 
Mw;wy; FiwAk;.  

 cjhuzkhf> i`l;u[dpd; 2s Mu;gpl;lhypd; Mw;wyhdJ> ypj;jpaj;jpd; 2s 
Mu;gpl;lhypd; Mw;wiy tpl mjpfk;. ,ijg;NghyNt> ypj;jpaj;jpd; 2s Mu;gpl;lhypd; 
Mw;wyhdJ> Nrhbaj;jpd; 2s Mu;gpl;lhypd; Mw;wiy tpl mjpfk;. mjhtJ>  

E 2s (H)  > E 2s (Li)  >  E 2s (Na)  >  E 2s (K) 
M/gh jj;Jtk; : 
 
 mb Mw;wy; epiyapy; cs;s mZtpd; Mu;gpl;lhy;fs; mtw;wpd; Mw;wypd; 

VWtupirapy; epug;gg;gLfpd;wd. 
 mjhtJ vyf;l;uhd;fs;> mit epug;gg;gLtjw;F tha;g;Gs;s Mu;gpl;lhy;fspy;> ve;j 

Mu;gpl;lhy; Fiwe;j Mw;wYilaNjh me;j Mu;gpl;lhy; Kjypy; epuk;Gk;.  
 Fiwthd Mw;wiy cila Mu;gpl;lhy;fs; KOikahf epug;gg;gl;l gpd;dNu> 

vyf;l;uhd;fs; mLj;j cau; Mw;wiy cila Mu;gpl;lhypDs; EioAk;. 
 M/gh jj;Jtj;jpd; mbg;gilapy;> gy;NtW Mu;gpl;lhy;fspy; vyf;l;uhd;fs; epugg;gLk; 

tupir jug;gl;Ls;sJ. 
            
            1s 

                  

 

                           2s            2p 

 

 

                           3s             3p          3d 

 

 

                           4s               4p          4d           4f 

 

 

                           5s               5p          5d           5f 

 

 

                           6s              6p           6d           6f 
 
 
ngsypapd; jtpu;f;ifj; jj;Jtk; :  
 
 xU mZtpy; cs;s ve;j ,U vyf;l;uhd;fSf;Fk;> mtw;wpd; ehd;F Fthz;lk; 

vz;fspd; kjpg;gpd; njhFg;Gk; xd;whf ,Uf;fhJ. 
 L $l;by; mjpfg;gl;rkhf fhzg;gLk; vl;L vyf;l;uhd;fSf;Fk;> ehd;F Fthz;lk; 

vz;fisAk; vOJtjd; %yk; ,jid ehk; Gupe;Jf;nfhs;syhk;. 
 

vyf;l;uhd;fs; n L m s 

1
st 

2 0 0 +1/2 

2
nd 

2 0 0 -1/2 

3
rd 

2 1 -1 +1/2 

4
th 

2 1 -1 -1/2 

5
th 

2 1 0 +1/2 

6
th 

2 1 0 -1/2 

7
th 

2 1 +1 +1/2 

8
th 

2 1 +1 -1/2 
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P̀z;l; tpjp : 
 rk Mw;wiy cila Mu;gpl;lhy;fspy; vyf;l;uhd;fs; epug;gg;gLk; NghJ> 

epug;gg;gLtjw;F tha;g;Gs;s midj;J rk Mw;wYila Mu;gpl;lhy;fSk; epug;gg;gl;l 
gpd;dNu> vyf;l;uhd;fs; ,ul;ilahjy; epfOk;. 

 %d;W p Mu;gpl;lhy;fs;> Ie;J d Mu;gpl;lhy;fs; kw;Wk; VO f Mu;gpl;lhy;fs; cs;sd. 
,e;j Mu;gpl;lhy;fspy; KiwNa> ehd;fhtJ> MwhtJ kw;Wk; vl;lhtJ vyf;l;uhd;fs; 
EioAk; NghJ kl;LNk vyf;l;uhd;fs; ,ul;ilahjy; Jtq;Fk;. 

 cjhuzkhf MW vyf;l;uhd;fisf; nfhz;Ls;s fhu;gd; mZtpidf; fUJNthk;. 
M/ghj; jj;Jtj;jpd;gb> ,jd; vyf;l;uhd; mikg;G 1s

2
  2s

2
   2p

2
. ,jid gpd;tUkhW 

Fwpg;gplyhk;. 
  

     
       1s

2
              2s

2
           2px

1
     2py

1
    2pz

0 

mZf;fspd; vyf;l;uhd; mikg;G : 
 xU mZtpy; cs;s> ntt;NW Mu;gpl;lhy;fspy; me;j mZtpd; vyf;l;uhd;fs; 

gq;fplg;gl;Ls;sij Fwpg;gpLtJ vyf;l;uhd; mikg;G vdg;gLk;. 
 M/gh jj;Jtk;> P̀z;l; tpjp kw;Wk; ngsypapd; jtpu;f;ifj; jj;Jtk; Mfpatw;wpd; 

mbg;gilapy; vyf;l;uhd; mikg;gpid vOj KbAk;. Vyf;l;uhd; mikg;ghdJ nl
x
 vd;w 

FwpaPl;lhy; vOj KbAk;. 
 ,q;F n vd;gJ Kjd;ikf; Fthz;lk; vz;> l vd;gJ Mu;gpl;lhy;fspd; vOj;J 

tbtj;jpid Fwpg;gpLfpwJ [s(l=0), p(l=1), d(l=2) kw;Wk; f(l=3)] kw;Wk; x vd;gJ 
Fwpg;gpl;l Mu;gpl;lhypy; cs;s vyf;l;uhd;fspd; vz;zpf;ifapidf; Fwpg;gpLfpwJ. 
 

jdpkk; mZ vz; vyf;l;uhd; Mu;gpl;lhy; tiuglk; 
 

 

H 

 

1 

 

1s
1 

 

 

 

 

He 

 

2 

 

1s
2
 

 

 

 

 

Li 

 

3 

 

1s
2 
2s

1
 

 

 

 

 

Be 

 

4 

 

1s
2 
2s

2
 

 

 

 

 

B 

 

5 

 

1s
2 
2s

2
 2p

1 
 

 

 

 

C 

 

6 

 

1s
2 
2s

2
 2p

2 
 

 

 

 

N 

 

7 

 

1s
2 
2s

2
 2p

3 
 

 

 

 

O 

 

8 

 

1s
2 
2s

2
 2p

4 
 

 

 

 

F 

 

9 

 

1s
2 
2s

2
 2p

5 
 

 

 

 

Ne 

 

10 

 

1s
2 
2s

2
 2p

6 
 

 

 

↑↓ ↑↓ 

 

↑ ↑ 
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 FNuhkpak; kw;Wk; fhg;gu; Nghd;w rpy mZf;fspd; vyf;l;uhd; mikg;ghdJ> M/ghj; 

jj;Jtj;jpd;gb vjpu;ghu;f;fg;gLk; vyf;l;uhd; mikg;gpypUe;J rpwpJ NtWgl;L 
fhzg;gLfpwJ. 
FNuhkpak; (Z = 24) mZtpw;F vju;ghu;f;fg;gLk; vyf;l;uhd; mikg;G : 
  
1s

2 
 2s

2 
 2p

6
  3s

2
   3p

6
  3d

4 
 4s

2 

 

cz;ikahd vyf;l;uhd; mikg;G : 1s
2 
 2s

2 
 2p

6
  3s

2
   3p

6
  3d

5 
 4s

1 

 
fhg;gu; (Z = 29) mZtpw;F vju;ghu;f;fg;gLk; vyf;l;uhd; mikg;G : 
  
1s

2 
 2s

2 
 2p

6
  3s

2
   3p

6
  3d

9 
 4s

2 

 

cz;ikahd vyf;l;uhd; mikg;G : 1s
2 
 2s

2 
 2p

6
  3s

2
   3p

6
  3d

10 
 4s

1 

 
 Nkw;fz;Ls;sthW> vyf;l;uhd; mikg;G fhzg;gLtjw;F gFjpasT epug;gg;gl;l 

Mu;gpl;lhy;fs; kw;Wk; KOikahf epug;gg;gl;l Mu;gpl;lhy;fs; mjpf epiyg;Gj; 
jd;ikapid ngw;W tpsq;Fk;. 

 mjhtJ> p
2
, p

5
, d

4
, d

9
, f

6
,  kw;Wk; f

13 mikg;Gfis fhl;bYk; p
3
, p

6
, d

5
, d

10
, f

7
,  kw;Wk; f

14 

mikg;Gfs; mjpf epiyg;Gj; jd;ikapidf; nfhz;Ls;sd. 
 

rupghjpasT kw;Wk; KOtJk; epug;gg;gl;l Mu;gpl;lhy;fspd; epiyg;Gj; jd;ik : 
 
 rk Mw;wiyZila Mu;gpl;lhy;fspy;> rupghjpasT kw;Wk; KOtJk; epug;gg;gl;l 

Mu;gpl;lhy;fspd; epiyg;Gj; jd;ikahdJ> gpw gFjpasT epug;gg;gl;l Mu;gpl;lhy;fisf; 
fhl;bYk; mjpfk;. 

 vLj;Jf;fhl;lhf> FNuhkpak; [Ar] 3d
4
  4s

2
 vd;w vyf;l;uhd; mikg;gpidg; ngw;wpUf;fhky;> 

[Ar] 3d
5
  4s

1
 vd;w vyf;l;uhd; mikg;gpidg; ngw;Ws;sJ. 

 ,jw;F vyf;l;uhd;fspd; rkr;rPuhd gq;fPL kw;Wk; d vyf;l;uhd;fspd; gupkhw;w Mw;wy; 
Mfpad fhuzkhf mikfpd;wd. 

 
vyf;l;uhd;fspd; rkr;rPuhd gq;fPL : 
 
 rkr;rPu;j; jd;ikahdJ> epiyg;Gj; jd;ikapidj; jUfpwJ. 
 rupghjpasT kw;Wk; KOtJk; epug;gg;gl;l mikg;Gfspy;> vyf;l;uhd;fs; rkr;rPuhf 

gq;fplg;gl;Ls;sd. vdNt> mitfs;> rkr;rPu;j; jd;ikaw;w mikg;Gfisf; fhl;bYk; 
mjpf epiyg;Gj; jd;ikapidg; ngw;Ws;sd. 
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gupkhw;w Mw;wy; : 
 rk Mw;wiyAila Mu;gpl;lhy;fs; ,uz;L my;yJ mjw;F Nkw;gl;l xNu jw;Row;rp 

cila vyf;l;uhd; ,Uf;Fkhapd; > mitfspDila ,lq;fis gupkhw;wpf; 
nfhs;tjw;F tha;g;G cs;sJ. 

 gupkhw;wk; milAk; epfo;tpd;NghJ> Mw;wyhdJ ntsptplg;gLfpwJ. ,t;thW 
ntspaplg;gLk; Mw;wYf;F gupkhw;w Mw;wy; vd;W ngau;. 

 gupkhw;wq;fspd; vz;zpf;if mjpfkhf ,Ug;gjw;F tha;g;Gfs; ,Ug;gpd;> ntspaplg;gLk; 
Mw;wypd; kjpg;Gk; mjpfkhf ,Uf;Fk;. 

 mjpf vz;zpf;ifapy; gupkhw;wq;fs; epfo;tjw;F rupghjpasT kw;Wk; KOikahf 
epug;gg;gl;Ls;s Neu;Tfspy; kl;Lk; tha;g;Gfs; mjpfk;. 

 vLj;Jf;fhl;lhf> FNuhkpaj;jpd; vyf;l;uhd; mikg;G [Ar] 3d
5
  4s

1
 MFk;. 3d 

Mu;gpl;lhyhdJ rupghupasT epug;gg;gl;Ls;sJ. ,jpy; gj;J gupkhw;wq;fs; epfo;tjw;F 
tha;g;Gfs; cs;sd. 

 khwhf> [Ar] 3d
4
  4s

2
 mikg;gpw;F MW gupkhw;wq;fs; kl;LNk epfo;tjw;F tha;g;Gfs; 

cs;sd.  
 vdNt> rupghjpasT epug;gg;gl;l mikg;gpw;F gupkhw;w Mw;wy; mjpfk;. ,J rupghjp 

epug;gg;gl;l 3d Mu;gpl;lhy;fspd; epiyg;Gj; jd;ikapid mjpfupf;fpwJ. 
FNuhkpaj;jpd; d

5 Mu;gpl;lhy;fspy; gupkhw;wj;jpw;fhd tha;g;Gfs;  
 

 

 
                                  vyf;l;uhd;fspd; 4 gupkhw;wq;fs; 
 

 

 

 

 
                                  vyf;l;uhd;fspd; 3 gupkhw;wq;fs; 
 

 

 

 
                                  vyf;l;uhd;fspd; 2 gupkhw;wq;fs; 
 

 

 

 
                                  vyf;l;uhd;fspd; 1 gupkhw;wk; 
             xl;Lnkhj;j gupkhw;wq;fs;  ( 4 + 3 + 2 + 1 = 10 ) 

FNuhkpaj;jpd; d
5 Mu;gpl;lhy;fspy; gupkhw;wj;jpw;fhd tha;g;Gfs; : 

 

 

 

 
                                  vyf;l;uhd;fspd; 3 gupkhw;wq;fs; 
 

 

 
                                  vyf;l;uhd;fspd; 2 gupkhw;wq;fs; 
 

 

 

 
                                  vyf;l;uhd;fspd; 1 gupkhw;wk;  
 

             xl;Lnkhj;j gupkhw;wq;fs;  (  3 + 2 + 1 = 6 ). 
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myF 3. jdpkq;fspd; Mtu;j;jd tifg;ghL 
mwpKfk; : 
 
 gpuhd;]; ehl;ilr; rhu;e;j ytha;rpau; 23 jdpkq;fisf; nfhz;l Kjy; Ntjp 

jdpkq;fspd; gl;baypid 1789 Mk; Mz;L ntspapl;lhu;. 
 mtu; jdpkq;fis ehd;F tiffshf tifg;gLj;jpdhu;. Mitahtd 

 mkpyj;ij cUthf;Fk; jdpkq;fs; 
 thAf;fis xj;j jdpkq;fs; 
 cNyhf jdpkq;fs; 
 Gtpg;gug;Gj; jdpkq;fs; 

 
jdpkq;fis tifg;gLj;Jjy; : 
 
 ,Jtiu fz;lwpag;gl;Ls;s jdpkq;fspd; vz;zpf;if 118. ,jpy; mZvz; 1 Kjy; 

92 tiu cs;s 92 jdpkq;fSk; ,aw;ifapy; fpilf;fpd;wd. kw;wit nraw;ifahf 
cUthf;fg;gl;lit.  

 jdpkq;fis tifg;gLj;Jtjw;F gy;NtW Kaw;rpfs; Nkw;nfhs;sg;gl;ld. ,Ug;gpDk; 
mZepiwapd; mbg;gilapyhd tifg;ghL> jdpk tupir ml;ltizapid rupahd 
tbtpy; cUthf;Ftjw;F toptif nra;jJ. 

 
lhguPdupd; Kk;ik tpjp : 
 
 1817 Mk; Mz;L lhguPdu;> Ntjpg;gz;Gfspy; xj;Js;s FNshupd;> GNuhkpd;> mNahbd; 

Nghd;w jdpkq;fis %d;W jdpkq;fs; nfhz;l xU FOthf tifg;gLj;jpdhu;. ,jid 
mtu; Kk;ikj; njhFjp vd mioj;jhu;. 

 Kk;ikj; njhFjpapy; eLtpy; cs;s jdpkj;jpd; mZepiwahdJ> kw;w ,U 
jdpkq;fspd; mZepiwfspd; $l;Lr; ruhrupf;F Vwj;jho rkkhf ,Uf;Fk;. 

 vdpDk; Fwpg;gpl;l rpy jdpkq;fis kl;LNk Kk;ikj; njhFjpfshf tifg;gLj;j 
Kbe;jJ. Vwj;jho xj;j mZepiwfisg; ngw;Ws;s [Fe, Co, Ni], [Ru, Rh, Pd], [Os, Ir, 

Pt] Nghd;w Kk;ikj; njhFjpfSf;F ,t;tifg;ghl;Lf; nfhs;ifapid gad;gLj;j 
,aytpy;iy. 
 

t. 
vz; 

Kk;ikj; 
njhFjpapy; 

cs;s jdpkq;fs; 

eLtpy; cs;s 
jdpkj;jpd; 
mZepiw 

kw;w ,U jdpkq;fspd; 
mZ epiwfspd; $l;Lr; 

ruhrup 
 

1 

 

Li, Na, K 

 

23 

 
7  +  39

2
  =  23 

 

 

2 

 

Cl, Br, I 

 

80 

 
35.5  +  127

2
  =  81.25 

 

 

3 

 

Ca, Sr, Ba 

 

88 

 
40  +  137

2
  =  88.5 

 
 
rhd;Nfhu;lha;]; tifg;ghL : 
 
 mtuJ $w;Wg;gb> nghUl;fspd; gz;Gfs; mtw;wpd; vz;fspd; gz;GfNshL 

njhlu;GilaJ. ,tu; mZepiwapid Fwpg;gpl ‘vz;fs;’ vd;w thu;j;ijapidg; 
gad;gLj;jpdhu;. 

 mbg;gf;f Rw;wstpy; 16 myFfs; cila xU cUisapd; nrq;Fj;J ika mr;rpw;F 
450 Nfhzj;jpy; xU RUis mtu; cUthf;fpdhu;. 

 cUisapd; Nkw;gug;gpy; mr;RUspd; topNa jdpkq;fis mtw;wpd; mZepiwfspd; 
VWtupirapy; Fwpj;jhu;. 
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 RUspd; xU KO Rw;W> mZepiw 16 mjpfupg;gjw;Fr; rkk;. 
 cUisapd; Nkw;gug;gpy; rk ,ilntspfSld; tiuag;gl;l gjpdhW nrq;Fj;Jf; 

Nfhl;by; mike;Js;s jdpkq;fs; xj;jg; gz;Gfisf; nfhz;bUe;jd. 
 
epA+yz;bd; vz;k tpjp(1864) : 
 
 jdpkq;fis mtw;wpd; mZepiwfspd; VWtupirapy; mikf;Fk;NghJ> xt;nthU 

vl;lhtJ jdpkj;jpDila gz;Gk;> KjyhtJ jdpkj;jpd; gz;Gld; xj;jpUe;jJ. 
 ,t;tpjp fhy;rpak; tiuapyhd ,Nyrhd jdpkq;fSf;F kl;LNk rupahf nghUe;jpaJ. 

 
7
Li 

9
Be 

11
B 

12
C 

14
N 

16
O 

19
F 

23
Na 

24
Mg 

27
Al 

29
Si 

31
P 

32
S 

35.5
Cl 

39
K 

40
Ca      

 
Nyhju; Nkau; (1868) : ,aw;gz;Gfshd mZ gUkd;> cUFepiy kw;Wk; nfhjpepiy 
Nghd;wtw;iw> mZf;fspd; mZepiwf;F vjpuhf tiuglj;jpy; Fwpj;jNghJ> mg;gz;Gfspy; 
Mtu;j;jd jd;ik fhzg;gLfpwJ. 
 
nkz;lyP/gpd; tifg;ghL : 
 
 Mtu;j;jd tpjp : jdpkq;fspd; ,aw;gpay; kw;Wk; Ntjpapay; gz;Gfs; mtw;wpd; 

mZepiwfspd; Mtu;j;jd rhu;ghf mikfpd;wd. 
 mf;fhyf;fl;lj;jpy; mwpag;gl;bUe;j 70 jdpkq;fis mtw;wpd; mZepiwfspd; 

VWtupirapy; gy nrq;Fj;J njhFjpfshf tifg;gLj;jpdhu;. 
 ,t;thwhf Mtu;j;jd tpjpapd; mbg;gilapy; nkz;lyP/g; Kjd; Kjyhf Mtu;j;jd 

ml;ltizapid fl;likj;jhu;. 
 nkz;lyP/g; Mtu;j;jd ml;ltizapy; cs;sthW> jFe;j gz;Gfisf; nfhz;l 

jdpkq;fs; me;Neuj;jpy; fz;lwpag;glhj epiyapy; mtw;wpw;nfd ntw;wplq;fs; 
tpl;bUe;jdu;. 

 mtUk; kw;w mwpQu;fSk; ,lk; tplg;gl;l jdpkq;fs; ngw;wpUf;f Ntz;ba ,aw;gpay; 
kw;Wk; Ntjpg;gz;Gfis epu;zapj;jdu;. 

 gpd;dhspy; fz;lwpag;gl;l jdpkq;fspd; gz;Gfs; Vw;nfdNt ,lk; tplg;gl;l 
jdpkq;fSf;nfd epu;dapf;fg;gl;l gz;GfNshL xj;Jf; fhzg;gl;ld. 
  

nkz;lyP/gpd; Mtu;j;jd ml;ltizapy; cs;s Kuz;ghLfs; : 
 
 Xj;jg; gz;Gfis cila jdpkq;fs; ntt;NtW njhFjpapYk;> ntt;NtW gz;Gfis 

cila jdpkq;fs; xNu njhFjpapYk; itf;fg;gl;bUe;jd. 
 ,ijg;NghyNt Mtu;j;jd tpjpf;F Kuzhf> mjpf mZepiwAs;s jdpkkhdJ 

Fiwthd mZepiwAs;s jdpkj;jpw;F Kd;djhfNt itf;fg;gl;bUe;jJ. 
 
Nkh];Ny Ma;Tk;> etPd Mtu;j;jd tpjpAk; : 
 
 1913 – y; n`d;wp Nkh];Ny> gy;NtW jdpkq;fis mjpf Mw;wYila 

vyf;l;uhd;fisf; nfhz;L Nkhjr; nra;J mjd; %yk; cUthd rpwg;G X fjpu; 
epwkhiyapid Ma;T nra;jhu;. 

 ,jpy; jdpkq;fspd; mZ vz;zpw;Fk; ckpog;gl;l rpwg;G X – fjpu;fspd; 
mjpu;ntz;zpw;Fk; Neu;Nfhl;L njhlu;G ,Ug;gij mtu; fz;lwpe;jhu;. 

 ,j;njhlu;gpid mtu; gpd;tUkhW Fwpg;gpl;lhu;      𝜐  =  a ( Z – b ). 

 ,q;F> 𝜐 vd;gJ vd;w Z mZvz; nfhz;l jdpkj;jpdhy; ckpog;gl;l ‘X’ fjpupd; 
mjpu;ntz;. ‘a’ kw;Wk; ‘b’ Mfpad khwpypfs;. 

 etPd Mtu;j;jd tpjp : jdpkq;fspd; ,aw;gpay; kw;Wk; Ntjpapay; gz;Gfs; mtw;wpd; 
mZvz;fspd; Mtu;j;jd rhu;ghf mikfpd;wd. 

 ,t;tpjpapd; mbg;gilapy;> jdpkq;fs; mtw;wpd; mZ vz;fspd; VWtupirapy; 
tupirg;gLj;jg;gl;ld. 

 ,k;Kiwapy; tupirg;gLj;jg;gLk;NghJ xU Fwpg;gpl;l ,ilntspf;Fg; gpd;du; xj;jg; 
gz;Gfisf; nfhz;l jdpkq;fs; ,lk;ngWfpd;wd. 
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 rPuhd ,ilntspfspy; jdpkq;fs; mtw;wpd; ,aw; kw;Wk; Ntjpg;gz;Gfspy; xj;jpUg;gJ 
Mtu;j;jd jd;ik vd;W miof;fg;gLfpwJ. 

 
etPd Mtu;j;jd ml;ltiz : 
 
 jdpkq;fspd; ,aw;gpay; kw;Wk; Ntjpapay; gz;Gfs;> mj;jdpkq;fspd; ntspf;$l;by; 

fhzg;gLk; vyf;l;uhd; mikg;NghL njhlu;GilaJ. 
 Ntt;NtW jdpkq;fs; jq;fsJ ntspf;$l;by; xj;j vyf;l;uhd; mikg;gpidg; 

ngw;wpUg;gpd;> mtw;wpd; gz;GfSk; xj;jpUf;Fk;.  
 etPd Mtu;j;jd ml;ltizapy; 18 nrq;Fj;J njhFjpfspYk;> 7 fpilkl;l 

tupirfspYk; jdpkq;fs; itf;fg;gl;Ls;sd. 
 
mZvz; 100 I tpl mjpfk; ngw;Ws;s jdpkq;fSf;F IUPAC Kiwapy; ngaupLjy; : 
 
 Gjpjhf fz;lwpag;gl;l jdpkj;jpd; mZ vz;zpypUe;J Neubahf ngaUf;fhd vz; 

rhu; %yk; tUtpf;fg;gLfpwJ. 
 
,yf;fk; 0 1 2 3 4 5 6 7 8 9 
%yk; nil un bi tri quad pent hex sept oct enn 
RUf;fg;ngau; n u b t q p h s o e 

 
 mZ vz;zpw;F ,izahd vz; %yq;fs; xd;whf;fg;gl;L> ‘ium’ gpw;Nru;f;ifahf 

vOjg;gLfpwJ. 
 ‘enn’ MdJ ‘nil’ Kd;du; vOjg;gLk; NghJ> ‘enn’ d; ,Wjpapy; cs;s ‘n’ vOjhky; 

tplg;gLfpwJ. (enn + nil = enil). ,ijg;NghyNt> ‘ium’ f;F Kd;du; ‘bi’ kw;Wk; ‘tri’ 
Mfpait vOjg;gLk;NghJ mtw;wpd; ,Wjpapy; cs;s ‘i’ vOjhky; tplg;gLfpwJ (bi + 

ium = bium, tri + ium = trium). 
 vz; rhu; %yq;fspd; Kjy; vOj;Jf;fspypUe;J Gjpa jdpkj;jpd; FwpaPL 

cUthf;fg;gLfpwJ. ,jid fPo;fz;l ml;ltiz vLj;Jf;fhl;Lld; tpsf;FfpwJ. 
 

mZ 
vz; 

jw;fhypf 
ngau; 

jw;fhypf 
FwpaPL 

jdpkj;jpd; 
ngau; 

jdpkj;jpd; 
FwpaPL 

101 Unnilunium Unu Mendelevium Md 

102 Unnilbium Unb Nobelium No 

103 Unniltrium Unt Lawremcium Lr 

104 Unnilquadium Unq Rutherfordium Rf 

105 Unnilpentium Unp Dubnium Db 

106 Unnilhexium Unh Seaborgium Sg 

107 Unnilseptium Uns Bohrium Bh 

108 Unniloctium Uno Hassium Hs 

109 Unnilennium Une Meitnerium Mt 

110 Ununnilium Uun Darmstadtium Ds 

111 Unununium Uuu Roentgenium Rg 

112 Ununbium Uub Copernicium Cn 

113 Ununtrium Uut Nihonium Nh 

114 Ununquadium Uuq Flerovium Fl 

115 Ununpentium Uup Moscovium Mc 

116 Ununhexium Uuh Livermorium Lv 

117 Ununseptium Uus Tennessine Ts 

118 Ununoctium Uuo Oganesson Og 
 
vyf;l;uhd; mikg;gpd; mbg;gilapy; jdpkq;fis njhFjpg;gLj;Jjy; : 
 jdpkq;fis Fwpg;gpl;l ,lj;jpy; mikj;jy; vd;gJ mjd; ntspf;$l;L vyf;l;uhd; 

mikg;NghL neUq;fpa njhlu;G nfhz;lJ. 
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 tupirapy; vyf;l;uhd; mikg;gpy; Vw;gLk; khWghL: 
 xt;nthU tupirAk;> ‘ns

1
’ vd;w nts;f;$l;L vyf;l;uhd; mikg;Gila 

jdpkj;jpy; Jtq;fp ‘ns
2
 np

6
’ vd;w nts;f;$l;L vyf;l;uhd; mikg;Gila 

jdpkj;Jld; epiwT ngWfpwJ. ,q;F ‘n’ vd;gJ Kjd;ikf; Fthz;lk; vz; 
MFk;. 

 Kjy; tupirapy;> ,izjpw vyf;l;uhd;fs; epug;gg;gLtJ 1s Mu;gpl;lhypy; 
Jtq;FfpwJ. ,e;j Mu;gpl;lhypy; mjpfg;gl;rkhf ,U vyf;l;uhd;fs; kl;LNk 
,lk; ngw KbAk;. vdNt> Kjy; tupirapy; ,U jdpkq;fs;> mjhtJ 
i`l;u[d; kw;Wk; P̀ypak; Mfpa ,uz;L jdpkq;fs; kl;LNk ,lk; 
ngWfpd;wd. 

 ,uz;lhtJ tupirapy; ,izjpw vyf;l;uhd;fs; epug;gg;gLtJ 2s kw;Wk; 2p 
Mu;gpl;lhy;fs;. nkhj;jk; vl;L jdpkq;fs; MFk;. 

 %d;whtJ tupirapy; ,izjpw vyf;l;uhd;fs; epug;gg;gLtJ 3s kw;Wk; 3p 
Mu;gpl;lhy;fs;. nkhj;jk; vl;L jdpkq;fs; MFk;. 

 ehd;fhtJ tupirapy; ,izjpw vyf;l;uhd;fs; epug;gg;gLtJ 4s, 3d kw;Wk; 4p 
Mu;gpl;lhy;fs;. nkhj;jk; gjpndl;L jdpkq;fs; MFk;. 

 Ie;jhtJ tupirapy; ,izjpw vyf;l;uhd;fs; epug;gg;gLtJ 5s, 4d kw;Wk; 5p 
Mu;gpl;lhy;fs;. nkhj;jk; gjpndl;L jdpkq;fs; MFk;. 

 MwhtJ tupirapy; ,izjpw vyf;l;uhd;fs; epug;gg;gLtJ 6s, 4f, 5d kw;Wk; 6p 
Mu;gpl;lhy;fs;. nkhj;jk; Kg;gj;jpnuz;L jdpkq;fs; MFk;. 

 VohtJ tupirapy; ,izjpw vyf;l;uhd;fs; epug;gg;gLtJ 7s, 5f, 6d kw;Wk; 7p 
Mu;gpl;lhy;fs;. nkhj;jk; Kg;gj;jpnuz;L jdpkq;fs; MFk;. 
 4f Mu;gpl;lhy; epug;gg;gLtJ rPupaj;jpy; (z = 58) Jtq;fp Yl;Brpaj;jpy; 

epiwtilfpd;wd. ,e;j 14 jdpkq;fisAk; cs;slf;fpa tupir Kjy; 
cs;,ilepiyj; jdpk tupirahFk;. ,j;jdpkq;fs; yhe;jidLfs; vd 
miof;fg;gLfpd;wd. 

 ,ijg;NghyNt> 5f Mu;gpl;lhy;fs; epug;gg;gLfpd;wd. ,e;j 14 
jdpkq;fisAk; cs;slf;fpa tupir Mf;bidLfs; vd 
miof;fg;gLfpd;wd. 

 ,e;j ,U tupirfSk; etPd jdpk tupir ml;ltizapy; jdpNa> 
mbghfj;jpy; itf;fg;gl;Ls;sd. 
 

 njhFjpapy; vyf;l;uhd; mikg;G : 
 

 xU njhFjpapy; cs;s jdpkq;fs; midj;Jk; mtw;wpd; ntspf;$l;by;> xj;j 
vyf;l;uhd; mikg;gpidg; ngw;Ws;sd. 

 jdpkq;fspd; filrp ,izjpw vyf;l;uhd; nrd;W Nruf;$ba Mu;gpl;lhypd; 
mbg;gilapy; jdpkq;fis s, p, d kw;Wk; f njhFjp jdpkq;fs; vd 
tifg;gLj;jyhk;. 

 njhFjp – 1 kw;Wk; njhFjp – 2 y; cs;s jdpkq;fs;> s – njhFjp jdpkq;fs; 
vd;wiof;fg;gLfpd;wd. ,tw;wpd; filrp ,izjpw vyf;l;uhd; ns Mu;gpl;lhypy; 
nrd;W Nru;fpwJ. 

 Kjy; njhFjp Nru;kq;fs; fhu cNyhfq;fs; vd;Wk; ,uz;lhk; njhFjp 
jdpkq;fs; fhukz; cNyhfq;fs; vd;Wk; miof;fg;gLfpd;wd. 

 njhFjp 13 Kjy; 18 tiuapyhd jdpkq;fs; p –njhFjp jdpkq;fs; my;yJ 
gpujpepjpj;Jt jdpkq;fs; vd;wiof;fg;gLfpd;wd. ,j;jdpkq;fspd; nghJthd 
ntspf;$l;L vyf;l;uhd; mikg;G ns

2
 np

 1 – 6 MFk;. 
 njhFjp 3 Kjy; 12 tiuapyhd jdpkq;fs; d –njhFjp jdpkq;fs; my;yJ 

,ilepiyj; jdpkq;fs; vd;wiof;fg;gLfpd;wd. ,j;jdpkq;fspd; nghJthd 
ntspf;$l;L vyf;l;uhd; mikg;G ns

1-2  
(n-1) d

 1 – 10 MFk;. 
 yhe;jdha;Lfs; (4f

 1 – 14
 5d

 0 – 1
 6s

2
 ) kw;Wk; Mf;bdha;Lfs; (5f

 0 – 14
 6d

 0 – 2
 7s

2
 ) 

Mfpad f – njhFjp jdpkq;fs; vd;wiof;fg;gLfpd;wd.  
 ,j;jifa jdpkq;fs; cNyhfj; jd;ikapidAk;> mjpf cUF epiyapidAk; 

nfhz;Ls;sd. ,tw;wpd; Nru;kq;fs; ngUk;ghYk; epwKilait. 
 

www.Padasalai.Net                                                                 www.CBSEtips.in

Kindly send me your district question papers to our whatsapp number: 7358965593

w
w

w
.P

ad
as

al
ai

.N
et

w
w

w
.P

ad
as

al
ai

.N
et

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

https://www.padasalai.net/
https://www.padasalai.net/


26 
 

C.PRABU.P G ASST(CHEMISTRY),GHSS KALLAVI,KRISHNAGIRI DT. CELL : 94420104975, 8667598674. 

 

Mtu;j;jd gz;Gfspy; fhzg;gLk; Mtu;j;jd njhlu;G : jdpkq;fspd; mZ vz; mjpfupf;Fk; 
NghJ mtw;wpd; vyf;l;uhd; mikg;gpy; fhzg;gLk; Mtu;j;jd jd;ikapidg; Nghy> 
jdpkq;fspd; ,aw; kw;Wk; Ntjpg; gz;GfspYk; Mtu;j;jdj; jd;ikf; fhzg;gLfpwJ. 
mitfshtd 
 
 mZ Muk; 
 madp Muk; 
 madpahf;Fk; vd;jhygp (m) madpahf;Fk; Mw;wy; 
 vyf;l;uhd; ehl;lk; (m) vyf;l;uhd; Vw;Fk; vd;jhy;gp 
 vyf;l;uhd; ftu; jd;ik (m) vyf;l;uhd; ftu; jpwd;. 

 
mZ Muk; : xU mZtpd; mZ Muk; vd;gJ mjd; mZf;fUtpd; ikaj;jpw;Fk;> ,izjpw 
vyf;l;uhd; cs;s ntspf;$l;bw;Fk; ,ilNaahd J}uk; vd tiuaWf;fg;gLfpwJ. 
 
rfg;gpizg;G Muk; : 
 
 xw;iw rfg;gpizg;ghy; gpizf;fg;gl;Ls;s ,uz;L xj;j mZf;fspd; 

mZf;fUf;fSf;F ,ilNaahd njhiytpd; ghjpasT rfg;gpizg;G Muk; vd;W 
miof;fg;gLfpwJ. 

 mZf;fUf;fSf;F ,ilg;gl;l njhiyT X – fjpu; tpspk;G tpisT Ma;tpd; %yk; 
fz;lwpag;gLfpwJ. 
                                                                         
 
          d 

 

 

                     r 

                    r                      d – mZf;fUtil J}uk;      r  =   
𝑑

2
   

 

v.fh : Nrhjid %yk; fz;lwpag;gl;l Cl2 %yf;$wpd; mZf;fUtpil J}uk; 1.96 A
0
. 

         
        d Cl – Cl    =   r Cl    +   r Cl  

 

                    d Cl – Cl    =  2 r Cl   

 

                            r Cl   =  
𝑑 𝐶𝑙  −  𝐶𝑙

2
   

 

                            r Cl   =  
   1.98   

2
   

 

                          r Cl   =   0.99 A
0
. 

 

 jdpj;j xU mZtpd; rfg;gpizg;G Muj;jpid> ,U NtWgl;l A kw;Wk; B Mfpa 
mZf;fSf;fpilNa cs;s mZf;fUtpil J}uj;jpypUe;Jk; fzf;fplyhk;. ,jw;F 
\Pf;fu; kw;Wk; ];Btd;rd; Kd;nkhope;j vspikahd Kiw gpd;tUkhW 
 

d A – B    =  r A  +  r B   - 0.09 (χ A - χ B ) 

 

,q;F> χ A   kw;Wk; χ B vd;gd KiwNa /ghypq; mstPl;by; A kw;Wk; B Mfpatw;wpd; 
vyf;l;uhd; ftu;jpwd; kjpg;GfshFk;. ,q;F χ A > χ B kw;Wk; Muj;jpd; mstPL A

0
. 

 
cNyhf Muk; : neUq;fpg; nghjpe;J mike;Js;s cNyhfg; gbfj;jpy;> mUfUNf 
mike;Js;s ,U cNyhf mZf;fSf;F ,ilg;gl;lj; njhiytpd; rupghjpasT cNyhf 
Muk; vd tiuaWf;fg;gLfpwJ. 
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mZ Muj;jpy; fhzg;gLk; Mtu;j;jd njhlu;G : 
 tupirapy; Vw;gLk; khWghLfs; : 

 
 xU tupirapy; ,lkpUe;J tykhf nry;Yk; NghJ ,izjpw vyf;l;uhd;fs; 

xNu $l;by; Nru;f;fg;gLfpd;wd.  
 mNj Neuj;jpy; mZf;fUtpy; Nru;f;fg;gLk; GNuhl;lhd;fs; mZf;fUtpd; 

Neu;kpd;jd;ikia mjpfupg;gJld; vyf;l;uhd;fSf;Fk; mZf;fUtpw;Fk; 
,ilNaahd ftu;r;rp tpirapid mjpfupf;fpwJ.  

 vdNt tupirapy; nry;Yk;NghJ mZ Muk; FiwfpwJ. 
 

 njhFjpapy; Vw;gLk; khWghLfs; : 
 

 xU njhFjpapy; NkypUe;J fPohf nry;Yk; NghJ ,izjpw vyf;l;uhd;fs; 
,lk;ngWk; nghUl;L> Gjpa $Lfs; cUthf;fg;gLfpd;wd. 

 ,jd; fhuzkhf> mZf;fUtpd; ikaj;jpw;Fk; ,izjpw vyf;l;uhd;fs; 
fhzg;gLk; ntspf;$l;bw;Fk;  ,ilNaahd njhiyT mjpfupf;fpd;wJ. 

 vdNt> xU njhFjpapy; NkypUe;J fPohf nry;Yk;NghJ mZMuk; 
mjpfupf;fpd;wJ. 
  

nraYW mZf;fU kpd;Rik : 
 
 vyf;l;uhDf;Fk;> mZf;fUtpw;Fk; ,ilNa epiy kpd;dpay; ftu;r;rp tpir 

fhzg;gLfpwJ. ,f;ftu;r;rp tpir kl;Lky;yhky;> vyf;l;uhd;fSf;fpilNa tpyf;F 
tpirAk; fhzg;gLfpwJ. 

 cs;$l;by; cs;s vyf;l;uhd;fSf;Fk;> ,izjpw $l;bYs;s vyf;l;uhd;fSf;Fk; 
,ilNaahd ,e;j tpyf;F tpirapd; tpisthf> ntspf;$l;bYs;s ,izjpw 
vyf;l;uhd;fspd; kPJ  mZf;fUtpdhy; nrYj;jg;gLk; ftu;r;rp tpir 
Fiwf;fg;gLfpd;wJ. 

 vdNt> cs;$l;bYs;s vyf;l;uhd;fs;> mZf;fUtpw;Fk; ,izjpw vyf;l;uhd;fSf;Fk; 
,ilNa xU jpiu Nghy nray;gLfpwJ. ,t;tpisT jpiu kiwg;G tpisT vd 
miof;fg;gLfpwJ. 

 ntspf;$l;bYs;s ,izjpw vyf;l;uhd;fshy; czug;gLk; epfu mZf;fU kpd;Rik 
nraYW mZf;fU kpd;Rik vd miof;fg;gLfpwJ. 
 

ZnraYW   =  Z  -  S 

 

,q;F Z vd;gJ mZvz; kw;Wk; S vd;gJ jpiukiwg;G khwpyp. 
 

];Nyl;lu; tpjpiag; gad;gLj;jp jpiukiwg;G khwpypiaf; fzf;fpLjy; :  
 
gb : 1 : Kjypy; nfhLf;fg;gl;l mZtpd; vyf;l;uhd; mikg;gpid vOjTk;. gpwF ns kw;Wk; 
np Mu;gpl;lhy;fis xNu njhFjpahfTk;> gpw Mu;gpl;lhy;fis jdp njhFjpahfTk; gpd;tUk; 
mikg;gpy; vOjTk;. 
 

( 1s )  ( 2s, 2p ) ( 3s, 3p ) ( 3d ) ( 4s, 4p ) ( 4d ) ( 4f ) ( 5s, 5p )…….. 
gb : 2  
 nraYW mZf;fU kpd;Rik fz;lwpa Ntz;ba vyf;l;uhd; mike;Js;s 

njhFjpapid ,dk; fz;lwpaTk;. ,jw;F tyJ Gwkhf mike;Js;s njhFjpfspy; 
fhzg;gLk; vyf;l;uhd;fs; jpiukiwg;G tpistpw;F fhuzkhf miktjpy;iy. 

 ,dk; fz;lwpag;gl;l n njhFjpapy; cs;s vyf;l;uhd;fs; xt;nthd;Wk; 0.35 myF 
mZf;fU kpd;Rikia kiwf;fpd;wd. vdpDk; 1s vyf;l;uhd;fSf;F ,jd; kjpg;G 0.30 
myF MFk;. 

gb : 3 
 NraYW mZf;fUkpd;Rik fz;lwpaNtz;ba vyf;l;uhd; s(m)p Mu;gpl;lhypy; ,Ue;jhy; 
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 ( n - 1 ) njhFjpapy; cs;s vt;nthU vyf;l;uhd;fSk; 0.85 myF mZf;fU 
kpd;Rikia kiwf;fpd;wd. 

 ( n - 2 ) njhFjp my;yJ mjid tplf;Fiwthd ( n - 3 ), ( n - 4 )  Nghd;w 
njhFjpapy; cs;s vt;nthU vyf;l;uhd;fSk; KOikahf kiwf;fpd;wd. 
mjhtJ 1 myF mZf;fU kpd;Rikia kiwf;fpd;wd. 

 nraYW mZf;fUkpd;Rik fz;lwpaNtz;ba vyf;l;uhd; d (m) f Mu;gpl;lhypy; 
,Ue;jhy;> me;j vyf;l;uhd; mike;Js;s njhFjpf;F ,lJ Gwk; cs;s njhFjpfspy; 
fhzg;gLk; vyf;l;uhd;fs; 1 myF mZf;fU kpd;Rikia kiwf;fpd;wd. 

gb : 4 
 midj;J vyf;l;uhd;fspd; jpiukiwg;G tpisT kjpg;Gfspd; $Ljy; kiwj;jy; khwpyp 

‘S’ Ij; jUfpd;wJ. 
 

vyf;l;uhd; 
njhFjp 

nraYW mZf;fU kpd;Rik 
fz;lwpa Ntz;ba vyf;l;uhd; s 
(m) p Mu;gpl;lhypy; ,Ue;jhy; 

 

nraYW mZf;fU kpd;Rik 
fz;lwpa Ntz;ba vyf;l;uhd; 

d (m) f Mu;gpl;lhypy; ,Ue;jhy; 

 

n 
 

 
0.35 (0.30 – 1s vyf;l;uhDf;F) 

 
0.35 

 

( n - 1 ) 
 

 
0.85 

 
1.00 

( n - 2 ) 
kw;Wk; 
kw;wit 

 
1.00 

 
1.00 

 
vLj;Jf;fhl;L : ];fhz;baj;jpy; cs;s 3d vyf;l;uhd; kw;Wk; 4s vyf;l;uhdpd; kPjhd nraYW 
mZf;fU kpd;Rikapd; kjpg;gpidf; fzf;fpLf. 
 

];fhz;baj;jpd; vyf;l;uhd; mikg;G   1s
2 
 2s

2 
 2p

6
  3s

2
   3p

6
   4s

2    
3d

1 

 

];fhz;baj;jpd; 4s vyf;l;uhd; kPjhd nraYW mZf;fU kpd;Rikapd; kjpg;gpidf; 
fzf;fpLjy;: 

 
              ( 1s )

2 
    ( 2s

 
 2p )

 8
      ( 3s   3p )

 8
  ( 3d )

1      
   ( 4s ) 

2     

 
              ( n - 3 )    ( n - 2 )                  ( n - 1 )       ( n )  

 
njhFjp mj;njhFjpapy; 

fhzg;gLk; 
vyf;l;uhd;fspd; 
vz;zpf;if 

‘S’ kjpg;gpw;F 
xt;nthU 

vyf;l;uhdpd; 
gq;fspg;G 

‘S’ kjpg;gpw;F Fwpg;gpl;l 
njhFjpapy; cs;s 
vyf;l;uhd;fspd; 

gq;fspg;G 
 

( n ) 
 

 
1 

 
0.35 

 
0.35 

 

( n - 1 ) 
        

 
9 

 
0.85 

 
7.65 

( n - 2 ) 

& 
kw;wit              

 
10 

 
1 

 
10.0 

 

‘S’ d; kjpg;G 
 

 
18.0 

                  
ZnraYW   =  Z  -  S 
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ZnraYW   =  21 - 18 

 

ZnraYW   =  3 

 

];fhz;baj;jpd; 3d vyf;l;uhd; kPjhd nraYW mZf;fU kpd;Rikapd; kjpg;gpidf; 
fzf;fpLjy;: 
 

              ( 1s )
2 
    ( 2s

 
 2p )

 8
      ( 3s   3p )

 8
  ( 3d )

1      
   ( 4s ) 

2     

                               ( n - 3 )    ( n - 2 )           ( n - 1 )   ( n ) 
 
njhFjp mj;njhFjpapy; 

fhzg;gLk; 
vyf;l;uhd;fspd; 
vz;zpf;if 

‘S’ kjpg;gpw;F 
xt;nthU 

vyf;l;uhdpd; 
gq;fspg;G 

‘S’ kjpg;gpw;F Fwpg;gpl;l 
njhFjpapy; cs;s 
vyf;l;uhd;fspd; 

gq;fspg;G 
 

( n ) 
 

 
0 

 
0.35 

 
0 

( n - 1 ) 

& 
kw;wit       

 
18 

 
1 

 
18 

 

‘S’ d; kjpg;G 
 

 
18.0 

 
ZnraYW   =  Z  -  S 

 

ZnraYW   =  21 - 18 

 

ZnraYW   =  3 

 
madp Muk; : xU madpapd; mZf;fUtpw;Fk;> mt;tadpapd; vyf;l;uhd; jpus;Kfpy; kPJ 
mjd; mZf;fUthy; ftu;r;rp tpirapid nrYj;j ,aYk; J}uj;jpw;Fk; ,ilapyhd njhiyT 
madp Muk; vd tiuaWf;fg;gLfpwJ. 
 
ghypq; Kiwg;gb madp Muq;fisf; fzf;fply; : 
 
 Neuadp kw;Wk; vjpadp Mfpatw;wpw;fpilNaahd madp ,ilj; njhiytpidf; 

nfhz;L ghypq; Kiwg;gb> xw;iw kpd;RikAila gbfq;fspd; madp Muq;fis 
fzf;fplyhk;. 

 gbf myFf;$l;by; fhzg;gLk; madpfs; Nfhs tbtKilait vd ghypq; fUjpdhu;. 
NkYk; mitfs; xd;iwnahd;W njhl;Lf; nfhz;bUg;gjhfTk; fUjpdhu;. vdNt> 
                             d   =    rC

+
   +   r A

-
                                    ---------     (1) 

 NkYk; ke;j thAf;fspd; vyf;l;uhd; mikg;gpid ngw;Ws;s madpfspd; MukhdJ> 
mt;tadpfs; kPJ mZf;fUthy; nrYj;jg;gLk; nraYW mZf;fU kpd;Rikf;F vjpu; 
tpfpjj;jpy; mikAk;. mjhtJ> 
 

                          rC
+
     α       

               1                   

 Zeff .nuc .charge  C+                                     ------------   (2) 

 

               r A
-
     α       

               1                   

 Zeff .nuc .charge  A−                                    ------------   (3) 

 
    ,q;F ZnraYW vd;gJ nraYW mZf;fU kpd;Rikf;Fr; rkk;.  

ZnraYW   =  Z  -  S 
    rkd;ghL (2) I (3) My; tFf;f  
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rC +

r𝐴−
  =    

 Zeff .nuc .charge  A−

 Zeff .nuc .charge  C+                                      ------------   (4) 

 

        rkd;ghL (1) kw;Wk; (4) I jPu;g;gjd; %yk; rC
+    kw;Wk; r A

-
   kjpg;Gfisg; ngw ,aYk;. 

 
madpahf;Fk; Mw;wy; : 
 
 mbMw;wy; epiyapy; cs;s eLepiyj; jd;ik tha;e;j jdpj;j thA epiy mZ 

xd;wpd; ,izjpw $l;bypUe;J ,yFthf gpizf;fg;gl;Ls;s xU vyf;l;uhid 
ePf;Ftjw;F Njitg;gLk; Fiwe;jg;gl;r Mw;wy; madpahf;Fk; Mw;wy; vdg;gLk;. 

 ,jd; myF KJ mol
 -1 my;yJ  eV. 

M (g)    +    IE 1    →    M 
+

(g)    +     1 e
 - 

 mLj;jLj;j madpahf;Fk; Mw;wy; : xU xw;iw Neu;kpd; RikAila madpapypUe;J> 
xU vyf;l;uhid ePf;Ftjw;F Njitg;gLk; Fiwe;jg;gl;r Mw;wy; ,uz;lhk; 
madpahf;Fk; Mw;wy; vdg;gLk;. 

M
 +

 (g)    +    IE 2    →    M 
2+

(g)    +     1 e
 - 

 ,ijg;NghyNt> ehk; %d;whk;> ehd;fhk; madpahf;Fk; Mw;wy;fis tiuaWf;fyhk;. 
 xU Neu;kpd;RikAila madpapy; fhzg;gLk; vyf;l;uhd;fspd; vz;zpf;ifahdJ> 

mjd; eLepiy mZtpy; fhzg;gLk; vyf;l;uhd;fspd; vz;zpf;ifia tpl Fiwthf 
,Ue;j NghjpYk; mitfspd; mZf;fU kpd;Rik rkkhf ,Uf;Fk;. 

 Mjyhy;> Neu;kpd;RikAila madpapd; nraYW mZf;ftu;r;rp tpirahdJ> 
njhlu;Gila eLepiy mZtpd; nraYW mZf;ftu;r;rp tpirapid tpl mjpfk;. 

 vdNt> njhlu;r;rpahd madpahf;Fk; Mw;wypd; kjpg;Gfs;> vg;NghJk; gpd;tUk; 
VWtupirapy; mikfpd;wd.       

IE 1    <     IE 2    <      IE 3       <       ……….. 
 
madpahf;Fk; Mw;wypy; fhzg;gLk; Mtu;j;jdj; jd;ik : 
 
 tupirapy; Vw;gLk; khWghLfs; : 

 
 madpahf;Fk; Mw;wy;> xU rpy tpjptpyf;Ffisj; jtpu;j;J> nghJthf xU 

tupirapy; ,lkpUe;J tykhfr; nry;Yk;NghJ mjpfupf;fpd;wJ. 
 xU tupirapy; ,lkpUe;J tykhfr; nry;Yk;NghJ> ,izjpw vyf;l;uhd;fs; 

xNu $l;by; Nru;f;fg;gLk; epiyapy;> mZf;fUtpy; GNuhl;lhd;fs; 
Nru;f;fg;gLfpd;wd. 

 ,t;thW njhlu;r;rpahf mZf;fUtpd; kpd;Rik mjpfupg;gjhy;> ,izjpw 
vyf;l;uhd;fs; kPjhd ftu;r;rp tpirAk; mjpfupf;fpd;wd. NkYk; ,izjpw 
vyf;l;uhd;fis ePf;f Njitg;gLk; Mw;wy; mjpfupg;gjhy; madpahf;Fk; 
Mw;wYk; mjpfupf;fpd;wJ. 
 

 tpjptpyf;ffs; : 
Nghuhid tpl ngupypaj;jpd; madpahf;Fk; Mw;wy; mjpfk;.  

 rpWk Mw;wy; epiyapy;> ngupypak; (Z=4) 1s
2 

 2s
2 

 vyf;l;uhd; mikg;gpidAk;> 
Nghuhd; (Z = 5) 1s

2 
 2s

2 
 2p

1     vyf;l;uhd; mikg;gpidAk; ngw;Ws;sd. 
 Ngupypak; KOtJk; epug;gg;gl;l 2s Mu;gpl;liyg; ngw;Ws;sjhy;> gFjpasT 

epug;gg;gl;l ,izjpw $L vyf;l;uhd; mikg;ig (2s
2 

 2p
1
)

     ngw;Ws;s 
Nghuhidf; fhl;bYk; mjpf msT epiyg;Gj; jd;ik cilaJ. 

Mf;]p[id tpl iel;u[dpd; madpahf;Fk; Mw;wy; mjpfk;.  
 iel;u[d;(Z=7) 1s

2 
 2s

2   
2p

3
 vyf;l;uhd; mikg;gpidAk;> Mf;]p[d;;(Z = 8) 1s

2 
2s

2 
 

2p
4     vyf;l;uhd; mikg;gpidAk; ngw;Ws;sd. 

 iel;u[d; rupghjpasT epug;gg;gl;l vyf;l;uhd; mikg;igg; ngw;Ws;sjhy; mjpf 
epiyg;Gj; jd;ikAilaJ. Mjyhy; iel;u[d]d; 2p Mu;gpl;lhypypUe;J xU 
vyf;l;uhid ePf;Ftjw;F mjpf Mw;wy; Njitg;gLfpwJ. 

 Mdhy; Mf;]p[dpd; 2p Mu;gpl;lhypypUe;J xU vyf;l;uhid ePf;Ftjhy;> mJ 
rupghjpasT epug;gg;gl;l vyf;l;uhd; mikg;igg; ngWfpwJ. 
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 ,jd; tpisthf iel;u[NdhL xg;gpLk;NghJ Mf;]p[dpy; 2p vyf;l;uhid 
ePf;FtJ vspjhfpwJ. 

 njhFjpapy; Vw;gLk; khWghLfs; : 
 xU njhFjpapy; NkypUe;J fPohf nry;Yk;NghJ ,izjpw vyf;l;uhd;fs; Gjpa 

$l;by; Nru;fpd;wd. 
 mZf;fUtpw;Fk; ,izjpw vyf;l;uhd;fSf;Fk; ,ilNaahdj; njhiyT 

mjpfupf;fpd;wJ. vdNt ,izjpw vyf;l;uhd;fs; kPjhd mZf;fUtpd; ftu;r;rp 
tpir Fiwfpd;wJ. 

 ,jd; fhuzkhf njhFjpapy; NkypUe;J fPohf nry;Yk;NghJ madpahf;Fk; 
Mw;wy; FiwfpwJ. 

 
madpahf;Fk; Mw;wy; kw;Wk; kiwj;jy; tpisT : 
 
 xU njhFjpapy; NkypUe;J fPohf nry;Yk;NghJ cs;$l;by; cs;s vyf;l;uhd;fspd; 

vz;zpf;if mjpfupf;fpd;wJ. ,jd; fhuzkhf cs;$l;by; cs;s vyf;l;uhd;fSf;Fk;> 
,izjpw $l;bYs;s vyf;l;uhd;fSf;Fk; ,ilNaahd tpyf;F tpirAk; 
mjpfupf;fpd;wJ. 

 mjhtJ  cs;$l;by; cs;s vyf;l;uhd;fSfspd; kiwj;jy; tpisT mjpfupg;gjdhy;> 
mZf;fUtpdhy; ,izjpw vyf;l;uhd;fspd; kPJ ftu;r;rp tpir Fiwf;fg;gLfpd;wJ. 
vdNt madpahf;Fk; Mw;wYk; FiwfpwJ. 

vyf;l;uhd; ehl;lk; : 
 mbMw;wy; epiyapy; cs;s eLepiyj; jd;ik tha;e;j jdpj;j thA epiy mZ 

xd;wpd; ,izjpw $l;by; xU vyf;l;uhid Nru;j;J mjd; vjpu; madpia 
cUthf;Fk;NghJ ntspg;gLk; Mw;wy; vyf;l;uhd; ehl;lk; vdg;gLk;. 

 ,jd; myF KJ mol
 -1 my;yJ  eV. 

A (g)    +    1 e
 -            

→    A 
-
(g)    +     EA 

 

vyf;l;uhd; ehl;lj;jpy; fhzg;gLk; Mtu;j;jdj; jd;ik : 
 
 tupirapy; Vw;gLk; vyf;l;uhd; ehl;lj;jpd; khWghLfs; : 

 madpahf;Fk; Mw;wypy; fhzg;gLtijg; Nghd;W vyf;l;uhd; ehl;lj;jpy; rPuhd 
khw;wk; fhzg;gLtjpy;iy. 

 xU tupirapy; fhu cNyhfj;jpypUe;J `hy[d;fis Nehf;fp nry;Yk; NghJ> 
nghJthf vyf;l;uhd; ehl;lk; mjpfupf;fpwJ. mjhtJ ntspg;gLk; Mw;wypd; kjpg;G 
mjpfkhf ,Uf;Fk;. 

 mZtpd;cUtsT rpwpjhtJk;> mZf;fUkpd;Rik mjpfupg;gJNk ,jw;F 
fhuzkhFk;. 

 tpjptpyf;F : 
  ngupypak; (Z=4) 1

s2 
 2

s2 
, iel;u[d;(Z=7) 1

s2 
 2

s2   
2

p3
  Nghd;w jdpkq;fspy; xU 

vyf;l;uhd; Nru;f;fg;gLk; epiyapy;> mtw;wpd; mjpf epiyg;Gj; jd;ikAila 
vyf;l;uhd; mikg;G ,of;fg;gLk; epiy Vw;gLk;. vdNt ,j;jifa jdpkq;fs; 
Vwj;jho G+[;a vyf;l;uhd; ehl;l kjpg;gpidg; ngw;Ws;sd. 

 ke;j thAf;fs; ns
2  

np
6
  vd;w KOtJk; epug;gg;gl;l epiyahd vyf;l;uhd; 

mikg;gpidg; ngw;Ws;sd. vdNt $Ljyhd Xu; vyf;l;uhid Nru;j;jy; 
rhjfkhdjy;y. NkYk; me;epfo;tpw;F mjpf Mw;wy; Njitg;gLk;. 

 ns
2  

np
5
  vd;w vyf;l;uhd; mikg;gpidg; ngw;Ws;s N`y[d;fs; vspjpy; Xu; 

vyf;l;uhid Vw;Wf;nfhz;L epiyahd ns
2  

np
6
  vyf;l;uhd; mikg;gpidg; ngWtjhy;> 

xt;nthU tupirapYk;> N`y[d;fs; mjpf vyf;l;uhd; ehl;l mjpg;gpidg; 
ngw;Ws;sd. 

 xU njhFjpapy; Vw;gLk; vyf;l;uhd; ehl;lj;jpd; khWghLfs; : 
 xU njhFjpapy; NkypUe;J fPohf nry;Yk;NghJ nghJthf vyf;l;uhd; ehl;lj;jpd; 

kjpg;G FiwfpwJ. mZgUkd; kw;Wk; cs;$l;by; cs;s vyf;l;uhd;fspd; 
jpiukiwg;G tpisT Mfpait mjpfupg;gNj ,jw;F fhuzkhFk;.  

 tpjptpyf;F : 
 Mf;]p[d; kw;Wk; /GSupd; Mfpad KiwNa ry;gu; kw;Wk; FNshupidf; fhl;bYk; 

Fiwthd vyf;l;uhd; ehl;l kjpg;gpidg; ngw;Ws;sd. 
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 Mf;]p[d; kw;Wk; /GSupdpd; cUtsT xg;gPl;lstpy; rpwpaJ. vdNt mitfs; 
mjpf vtf;l;uhd; mlj;jpiaf; nfhz;Ls;sd. 

 NkYk; Nru;f;fg;gLk; $Ljy; vyf;l;uhd; Mf;]p[d; kw;Wk; /GSupdpy; 2p 

Mu;gpl;lhypy; nrd;W Nru Ntz;Lk;. ,e;j 2p Mu;gpl;lhyhdJ  ry;gu; kw;Wk; 
FNshupdpd; 3p Mu;gpl;lhYld; xg;gpLk;NghJ neUf;fkhd mikg;gpidg; 
ngw;Ws;sd. 

 vdNt> Mf;]p[d; kw;Wk; /GSupdhdJ KiwNa mitfs; ,lk; ngw;Ws;s 
njhFjpapy; mLj;J cs;s jdpkq;fshd ry;gu; kw;Wk; FNshupidf; fhl;bYk; 
Fiwthd vyf;l;uhd; ehl;l kjpg;gpidg; ngw;Ws;sd. 
 

vyf;l;uhd; ftu;j;jd;ik : 
 
 rfg;gpizg;ghy; gpizf;fg;gl;Ls;s %yf;$wpy; cs;s xU mZthdJ rfg;gpizg;gpy; 

gq;fplg;gl;Ls;s vyf;l;uhd; ,izapidj; jd;id Nehf;fp xg;gPl;L mstpy; ftUk; 
gz;G vyf;l;uhd; ftu;j; jd;ik vdg;gLk;. 

 vyf;l;uhd; ftu;j; jd;ik xU mstplj;jf;f gz;G my;y. vdpDk; ,k;kjpg;gpidf; 
fzf;fpl gy;NtW mstPl;L Kiwfs; cs;sd. 

 /ghypq; vDk; mwpQu;> i`l;u[d; kw;Wk; /GSupDf;F KiwNa 2.1 kw;Wk; 4.0 vd;w 
vyf;l;uhd; ehl;l kjpg;Gfis toq;fpdhu;. 

 ,jdbg;gilapy; jdpkq;fSf;F gpd;tUk; tha;g;ghl;bid gad;gLj;jp vyf;l;uhd; ehl;l 
kjpg;Gfisf; fz;lwpayhk;. 

(χ A  - χ B )  =   0.182   𝐸 𝐴𝐵 −  (𝐸 𝐴𝐴   𝑥  𝐸 𝐵𝐵)
1

2  

,q;F> EAB, EAA kw;Wk; EBB Mfpad KiwNa AB, AA kw;Wk; BB Mfpa 
%yf;$Wfspd; gpizg;G gpsT Mw;wy;fs; MFk;. 

 nfhLf;fg;gl;l ve;jnthU jdpkj;jpd; vyf;l;uhd; ehl;l kjpg;Gk; khwpypay;y. ,jd; 
kjpg;G mj;jdpkk; vj;jdpkj;Jld; rfg;gpizg;ghy; gpizf;fg;gl;Ls;sJ vd;gjidg; 
nghUj;J mikAk;. 

 gpizg;gpd; jd;ikapidj; jPu;khdpg;gjpy; vyf;l;uhd; ftu;j; jd;ik kjpg;Gfs; Kf;fpa 
gq;fhw;Wfpd;wd. 
 

vyf;l;uhd; ftu;j;jd;ikapy; fhzg;gLk; Mtu;j;jdj; jd;ik : 
 
 xU tupirapy; vyf;l;uhd; ftu;j;jd;ikapy;; Vw;gLk; khWghLfs; : 

 
 xU tupirapy; ,lkpUe;J tykhfr; nry;Yk; NghJ nghJthf vyf;l;uhd; 

ftu;j; jd;ik kjpg;G mjpfupf;fpd;wJ. 
 xU tupirapy; mZf;fUtpw;Fk;> ,izjpw vyf;l;uhd;fSf;Fk; ,ilNaahd 

ftu;r;rp tpir mjpfupg;gjhy; mZMuk; FiwfpwJ. vdNt> gq;fplg;gl;Ls;s 
vyf;l;uhd;fis ftUk; jd;ik mjpfupf;fpwJ. ,jd; fhuzkhf xU tupirapy; 
vyf;l;uhd; ftu;j; jd;ik mjpfupf;fpd;wJ. 
 

 xU njhFjpapy; vyf;l;uhd; ftu;j;jd;ikapy;; Vw;gLk; khWghLfs; : 
 

 xU njhFjpapy; NkypUe;J fPohfr; nry;Yk; NghJ nghJthf vyf;l;uhd; ftu;j; 
jd;ik kjpg;G Fiwfpd;wJ. 

 xU njhFjpapy; NkypUe;J fPohfr; nry;Yk; NghJ mZMuk; mjpfupf;fpd;wJ. 
,izjpw vyf;l;uhd;fs; kPJ mZf;fU nrYj;Jk; ftu;r;rp tpir FiwfpwJ. 
vdNt> vyf;l;uhd; ftu;j; jd;ik kjpg;Gk; Fiwfpd;wJ. 

 ke;j thAf;fspd; vyf;l;uhd; ftu;j; jd;ik kjpg;G G[;ak;. 
 s – njhFjp jdpkq;fspd; vyf;l;uhd; ftu;j; jd;ik kjpg;G vjpu;ghu;f;fg;gLtJ 

Nghy njhFjpapy; FiwfpwJ. 
 13 kw;Wk; 14 Mk; njhFjp jdpkq;fisj; jtpu;j;J gpw p – njhFjp jdpkq;fs; 

vjpu;ghu;f;fg;gLtJ Nghd;W njhFjpapy;> vyf;l;uhd; ftu;j; jd;ik FiwfpwJ. 
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,izjpwd; my;yJ Mf;]p[Ndw;w epiy : 
 
 Xu; mZtpd; ,izjpwd; vd;gJ i`l;u[Dld; xg;gpLk;NghJ mt;tZtpd; 

,izaf;$ba jpwd; vdg;gLk;. 
 nghJthf ,J ,izjpwd; $l;bYs;s vyf;l;uhd;fspd; vz;zpf;if my;yJ 

vl;bypUe;J me;j vyf;l;uhd;fspd; vz;zpf;ifapidf; fopj;Jtpl;L tUk; vz;zpf;if 
MFk;. 

 ,izjpDf;F gjpyhf Mf;]p[Ndw;w epiyapidf; Fwpg;gpLtJ vspikahdjhf 
,Uf;Fk;. 

 
,izjpwd; my;yJ Mf;]p[Ndw;w epiyapy; fhzg;gLk; Mtu;j;jdj; jd;ik : 
 
 xU njhFjpapy; cs;s jdpkq;fspy; ,izjpw vyf;l;uhd;fspd; vz;zpf;if rkk; 

vd;gjhy; ,izjpwd; vd;gJ khwhky; mNj kjpg;gpid ngw;wpUf;Fk;. 
 Mdhy; xU tupirapy;>  ,izjpw vyf;l;uhd;fspd; vz;zpf;if mjpfupg;gjhy;> 

,izjpwDk; mjpfupf;fpwJ. 
 rpy jdpkq;fs; khWgLk; Mf;]p[Ndw;w epiyfisf; nfhz;Ls;sd. vLj;Jf;fhl;lhf> 

15 Mk; njhFjpapYs;s jdpkq;fs; 5 ,izjpw vyf;l;uhd;fisg; ngw;wpUe;jhYk;> 
mtw;wpy; ngUk;ghyhd jdpkq;fs; 3 kw;Wk; 5 Mfpa ,U ,izjpwd;fisg; 
ngw;Ws;sd. 

 
,uz;lhk; tupir jdpkq;fspd; Kuz;gl;l gz;Gfs; : 
 
 ,uz;lhk; tupirapy; cs;s jdpkq;fs; mtw;wpd; ,izjpw $l;by; nkhj;jk; ehd;F 

Mu;gpl;lhy;fis(2s kw;Wk; 2p) kl;Lk; ngw;wpUf;fpd;wd. vdNt mtw;wpd; mjpfg;gl;r 
rfg;gpizg;G ,izjpwd; 4.  

 Mdhy; mLj;jLj;j tupirfspy; cs;s jdpkq;fs; jq;fsJ ,izjpw $l;by; mjpf 
Mu;gpl;lhy;fisg; ngw;Ws;sd. vdNt cau; ,izjpw kjpg;Gfisg; ngw;Ws;sd. 

 
%iytpl;lj; njhlu;G : 
 
 jdpk tupir ml;ltizapy; %iytpl;lkhfr; nry;Yk;NghJ> ,uz;lhk; kw;Wk; 

%d;whk; tupirapy; cs;s jdpkq;fs; rpy gz;Gfspy; xj;Jf; fhzg;gLfpd;wd. 
 xU njhFjpapy; fhzg;gLk; jdpkq;fSf;fpilNa ehk; fhZk; gz;Gfisg; Nghd;W 

mjpf mstpy; xw;Wikj; jd;ik fhzg;glhtpl;lhYk; $l> gpd;tUk; jdpk 
,izfspy; ,g;gz;G Fwpg;gplj;jf;f mstpy; cs;sJ. 
               Li                   Be                 B                  C 

 

               Na                  Mg                Al                  Si 
 %iytpl;lj;jpy; mike;Js;s jdpkq;fspd; gz;GfSf;fpilNa fhzg;gLk; xw;Wikj; 

jd;ik %iytpl;lj; njhlu;G vd;wiof;fg;gLfpwJ. 
 
Mtu;j;jd njhlu;Gk; Ntjptpidj; jpwDk; : 
 
 jdpk tupir ml;ltizapy; ,lJGwk; mike;Js;s jdpkq;fs; Fiwthd 

madpahf;Fk; Mw;wiyg; ngw;Ws;sd. NkYk; vspjpy; ,izjpw vyf;l;uhd;fis 
,of;Fk; jd;ikapidg; ngw;Ws;sd. 

 jdpk tupir ml;ltizapy; tyJGwk; mike;Js;s jdpkq;fs; mjpf vyf;l;uhd; 
ftu;jpwd; kjpg;Gfisg; ngw;Ws;sjhy; vspjpy; vyf;l;uhd;fis Vw;f;Fk; jd;ikapidg; 
ngw;Ws;sd. 

 ,jd; tpisthf> jdpk tupir ml;ltizapy; ,U gf;fq;fspYk; mike;Js;s 
jdpkq;fs;> eLtpy; vs;s jdpkq;fNshL xg;gpLk;NghJ mjpf tpidj;jpwidg; 
ngw;Ws;sd. 

 ke;j thAf;fs; KOtJk; epug;gg;gl;l vyf;l;uhd; mikg;gpidg; ngw;Ws;sjhy; 
mitfs; vyf;l;uhd;fis Vw;gNjh my;yJ ,og;gNjh ,y;iy. vdNt> mitfs; 
vj;jifa NtjptpidfspYk; ,ay;ghf <LgLtjpy;iy. 
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 jdpk tupir ml;ltizapy; ,lJGwj;jpd; fPo;gFjpapy; cs;s jdpkq;fs; Fiwthd 
madpahf;Fk; Mw;wiyg; ngw;Ws;sjhy; mitfs; cNyhfj; jd;ikapidg; 
ngw;Ws;sd. 

 jdpk tupir ml;ltizapy; tyJGwj;jpd; Nky;gFjpapy; cs;s jdpkq;fs; mjpf 
madpahf;Fk; Mw;wiyg; ngw;Ws;sjhy; mitfs; mNyhfj; jd;ikapidg; 
ngw;Ws;sd.  

 fhu cNyhfq;fs; kw;Wk; N`y[d;fs; Mf;]p[Dld; tpidg;Gupe;J mitfspd; 
Mf;i]Lfisj; jUfpd;wd. 

4Na      +      O2       →        2Na2O 

 

2Cl2      +    7 O2       →        2Cl2O7 

 
 Nrhbak; Mf;i]L ePUld; tpidg;gl;L> typikkpf;f fhukhd Nrhbak; 

i`l;uhf;i]ilj; jUfpd;wd. ,J xU fhu Mf;i]L MFk;. 
 

2Na2O      +       H2O        →        2 NaOH 
 

 khwhf> FNshupd; Mf;i]L> ePUld; tpidg;gl;L> typikkpf;f mkpykhd ngu;FNshupf; 
mkpyj;jpidj; jUfpd;wd. vdNt> ,J xU mkpy Mf;i]L MFk;. 

 

2Cl2O7       +       H2O        →        2 HClO4 

 

vdNt> jdpk tupir ml;ltizapd; ,UGwq;fspYk; cs;s jdpkq;fs; 
vjpu;ghu;j;jg;gbNa ntt;NtW gz;Gfisg; ngw;Ws;sd. 

 xU njhFjpapy; NkypUe;J fPohf nry;Yk;NghJ madpahf;Fk; Mw;wy; Fiwe;Jf; 
nfhz;Nl tUfpwJ. NkYk; jdpkq;fspd; Neu;kpd;jd;ikahdJ mjpfupf;fpd;wJ. vdNt 
,j;jdpkq;fspd; i`l;uhf;i]Lfs; mjpf fhuj; jd;ikapidf; nfhz;Ls;sd. 

 Be(OH)2  <upay;Gj; jd;ikAilaJ. Mg(OH)2  typik Fiwe;j fhuk;> Ba(OH)2  typik 
kpf;f fhuk;. 

 Ngupypak; i`l;uhf;i]L mkpyk; kw;Wk; fhuk; Mfpa ,uz;LlDk; tpidGupfpd;wJ. 
vdNt ,J <upay;Gj; jd;ikAilaJ. 

 

Be(OH)2    +       HCl       →       BeCl2      +       2H2O 
 

Be(OH)2    +       2NaOH       →       Na2BeO2      +       2H2O 
 

myF 4. i`l;u[d; 
mwpKfk; : 
 
 i`l;u[d; vd;gJ> xU vyf;l;uhd; kw;Wk; xU GNuhl;lhidf; nfhz;Ls;s kpf 

vspikahd mZthFk;. 
 ehk; md;whlk; gad;gLj;jf; $ba ePu;> fhu;Nghi`l;Nul; kw;Wk; Gujk; Nghd;w 

ngUk;ghyhd Nru;kq;fspy; i`l;u[d; cs;sJ. 
 xU jdpj;j vtf;l;uhidg; ngw;wpUg;gjdhy; ,J mjpf tpidjpwd; kpf;fjhfTk;> <uZ 

%yf;$whfTk; fhzg;gLfpwJ. 
 vdpDk;> tspkz;lyj;jpy; i`l;u[d; thA kpff;Fiwe;j msNt cs;sJ. 

 
jdpk tupir ml;ltizapy; i`l;u[dpd; ,lk; : 
 
 i`l;u[dpd; vyf;l;uhd; mikg;G 1s

1 MFk;. ,J fhu cNyhfq;fspd; nghJthd 
,izjpwd; $l;L vyf;l;uhd; mikg;ghd ns

1 I xj;jpUf;fpwJ. vdNt> i`l;u[dpd; 
gz;Gfs; fhu cNyhfq;fspd; gz;Gfis xj;Js;sJ. 

 fhu cNyhfq;fisg; Nghd;Nw (Na
+
, K

+
, Cs

+
) xw;iw Neu;kpd; RikAila 

madpia (H
+
) cUthf;FfpwJ. 

 fhu cNyhfq;fisg; Nghd;Nw i`l;u[Dk; N`iyLfs;> Mf;i]Lfs;> 
nguhf;i]Lfs; kw;Wk; ry;ihLfis cUthf;Ffpd;wd. 
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 fhu cNyhfq;fisg; Nghd;Nw i`l;u[Dk; xLf;f tpidg;nghUshfr; 
nray;gLfpwJ. 

 fhu cNyhfq;fspd; madpahf;Fk; Mw;wypd; kjpg;G 377 Kjy; 520 KJ mol
 -1 tiu 

cs;sJ. Mdhy; i`l;u[dpd; madpahf;Fk; Mw;wy;> fhu cNyhfq;fs; Nghyd;wp 
1314 KJ mol

 -1  vd;w mjpf kjpg;gpidf; nfhz;Ls;sJ. 
 N`y[d;fs;> N`iyL madpfis cUthf;Ftijg; Nghy> i`l;u[Dk; xU 

vyf;l;uhid Vw;Wf;nfhz;L i`l;iuL madpia(H
-
)  cUthf;FfpwJ. 

 ,Ug;gpDk;> i`l;u[dpd; vyf;l;uhd; ehl;l kjpg;ghdJ N`y[d;fistpl Fiwthf 
cs;sJ. 

 
i`l;u[dpd; INrhNlhg;Gfs; : 
 
 i`l;u[d; ,aw;ifapy; fpilf;fg;ngWk; %d;W INrhNlhg;Gfisg; ngw;Ws;sd. 

Mitahtd> GNuhl;bak; (1H
1 my;yJ H) > bA+l;bupak; (1H

2 my;yJ D)  kw;Wk; 
bupl;bak; (1H

3 my;yJ T). 
 ,tw;Ws; mjpf mstpy;(99.985 %) GNuhl;bak; fhzg;gLfpwJ. ,J epAl;uhid 

ngw;wpUf;fhj xNu INrhNlhg;ghFk;. 
      GNuhl;bak;              bA+l;upak;                   bupl;bak; 
 
 
 
 
 
 
 bupl;baj;ij fd i`l;u[d; vd;Wk; miof;fyhk;. ,J 0.015 % msNt fpilf;fpwJ. 
 i`l;u[dpd; %d;whtJ INrhNlhg;ghd bupl;bak; kpfr; rpwpjsNt fpilf;fg;ngWk; 

fjpupaf;fj; jd;ikAila INrhNlhg;ghFk;. ,J Njhuhakhf 1018 i`l;u[d; 
mZf;fSf;F xU bupl;bak; mZ vd;w tpfpjj;jpy; cs;sJ. 

 ,aw;ifapy; fpilf;ff;$ba i`l;u[dhdJ H2, HD, D2, HT, T2 kw;Wk; DT 
Mfpadthff; fhzg;gLfpwJ. 

 
Mu;j;Njh kw;Wk; ghuh i`l;u[d; : 
 
 %yf;$W i`l;u[d; cUthFk;NghJ> ,uz;L i`l;u[d; mZf;fUf;fspd; Row;rp 

xNu jpirapy; Rod;why; mJ Mu;j;Njh i`l;u[d; vd;Wk;> ,uz;L i`l;u[d; 
mZf;fUf;fspd; Row;rp vjpnujpu; jpirapy; Rod;why; mJ ghuh i`l;u[d; vd;Wk; 
miof;fg;gLfpwJ. 
 
 

                       Mu;j;Njh i`l;u[d;                 ghuh i`l;u[d; 
 
 miw ntg;gepiyapy;> rhjhuz i`l;u[dpy; 75 % Mu;j;Njh tifAk;> 25 % ghuh 

tifAk; cs;sd. Mu;j;Njh tifahdJ guhu tifia tpl mjpf epiyg;Gj; 
jd;ikAilaJ. 

 
ghuh i`l;u[id> Mu;j;Njh i`l;u[dhf khw;Wjy; : 
 
 ,Uk;G kw;Wk; gpshl;bdk; Nghd;w tpidNtf khw;wpfisr; Nru;g;gjd; %ykhfTk;> kpd; 

gha;r;ry; %ykhfTk; ghuh i`l;u[id> Mu;j;Njh i`l;u[dhf khw;wyhk;. 
 800

0
 C f;Fk; mjpfkhd ntg;gepiyf;f ntg;gg;gLj;Jjy;> O2, NO, NO2 Nghd;w ghuh 

fhe;jj; jd;ikAs;s %yf;$Wfisr; Nru;j;jy; %ykhfTk; ghuh i`l;u[id> 
Mu;j;Njh i`l;u[dhf khw;wyhk;. 

 gpwtpepiy (m) mZepiy i`l;u[idr; Nru;j;jy; %ykhfTk; ghuh i`l;u[id> 
Mu;j;Njh i`l;u[dhf khw;wyhk;. 
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Mu;j;Njh kw;Wk; ghuh i`l;u[d; i`l;u[d;fspd; gz;Gfs; : 
 
 Mu;j;Njh kw;Wk; ghuh i`l;u[d;fs; xNu tpjkhd Ntjpg;gz;GfisAk; xU rpy 

khWgl;l ,aw;gz;GfisAk; ngw;Ws;sd. 
 ghuh i`l;u[dpd; cUFepiy 13.83K  Mdhy;> Mu;j;Njh i`l;u[dpd; 

cUFepiy13.95K  
 ghuh i`l;u[dpd; nfhjpepiy 20.26K  Mdhy;> Mu;j;Njh i`l;u[dpd; nfhjpepiy 

20.39K  
 ghuh i`l;u[dpy;> mZf;fUf;fspd; Row;rp vjpnujpu; jpirapy; miktjhy;> mjd; 

fhe;jj; jpUg;Gj; jpwd; kjpg;G G+[;akhFk;. 
 Mu;j;Njh i`l;u[dpd; fhe;jj; jpUg;Gj; jpwd;> xU GNuhl;lhdpd; fhe;jj; jpUg;Gj; 

jpwidg; Nghy ,uz;L klq;F MFk;. 
 
i`l;u[d; jahupj;jy; :  
 
 kpfr; rpwpjsT mkpyk; my;yJ fhuk; fye;j ePupid kpd;dhw; gFj;jy; %yk; 

kpfj;J}a;ikahd i`l;u[idg; ngwyhk;. 
 Nrhbak; i`l;uhf;i]L> nghl;lhrpak; i`l;uhf;i]L Nghd;wtw;wpd; ePu;f;fiuriy 

kpd;dhw;gFj;Jk; i`l;u[idg; ngwyhk;. ,k;kpd;dhw;gFg;gpy; epf;fy; Neu;kpd;thahfTk;> 
,Uk;G vjpu;kpd;thahfTk; nray;gLfpwJ. 
 
Neu;kpd;tha;       :   2OH 

-
      →       H2O      +       ½ O2       +       2 e

- 

 

vjpu;kpd;tha;      :    2H2O      +      2 e
-
     →      2OH 

-
      +      H2 

 
xl;Lnkhj;j tpid  :   H2O        →      H2         +       ½ O2       

  
 Ma;tfj; jahupg;G : Ma;tfj;jpy; Jj;jehfk;> ,Uk;G> nts;sPak; Nghd;w 

cNyhfq;fis> ePu;j;j mkpyq;fSld; tpidg;Gupar; nra;tjd; %yk; i`l;u[id 
vspjpy; jahupf;f ,aYk;.               

Zn    +      2HCl       →       ZnCl2      +      H2 ↑ 

 
 njhopw;Kiw jahupg;G : kPj;Njidg; Nghd;w i`l;Nuhfhu;gd;fis ePuhtpAld; fye;J 

800 – 900
0
C ntg;gepiyapy; 35 atm mOj;jj;jpy; epf;fy; tpidNtf khw;wpapd; kPJ 

nrYj;jp i`l;u[d; ngwg;gLfpwJ. 
               

CH4    +     H2O    →    CO    +    3 H2 

 
ePu; thA :  fhu;gd;Nkhdhf;i]Lk;> i`l;u[Dk; fye;j thAf;fyitf;F ePu;thA vd;W ngau;. 
 
jahupg;G : nrQ;#l;L ntg;gepiyf;F ntg;gg;gLj;jg;gl;l fy;fupapd; kPJ ePuhtpiar; nrYj;jp 
fhu;gd; Nkhdhf;i]Lk;> i`l;u[Dk; ngwg;gLfpd;wd. 
 

C    +      H2O     
    10000  𝐶    
             CO      +      H2 

                                  ePu; thA (m) njhFg;G thA 
bA+l;upak; jahupj;jy; : 
 
 rhjhuz ePupy; 1.6 X 10

 -4 rjtPjk; fdePu; cs;sJ. fdePiu tpl GNuhl;ba ePu;( H2O) 
mjpf msT gpupifailaf; $baJ. 

 vdNt ePiu kpd;dhw;gFf;Fk;NghJ D2 it tpl H2 tpiuthf ntspNaWfpwJ. vQ;rpa 
fiurypy; fdePupd; nrwpT Fwpg;gplj;jf;f msT ,Uf;Fk;tiu> kpd;dhw;gFj;jy; 
njhlu;e;J epfo;j;jg;gLfpwJ. 

 ,t;tif fdePiu njhlu;e;J kpd;dhw;gFj;jy; nra;tjd; %yk; bA+l;upak; 
ngwg;gLfpwJ.  

2 D2O     
     𝐸𝑙𝑒𝑐𝑡𝑟𝑜𝑙𝑦𝑠𝑖𝑠        
                     2 D 2         +           O 2 
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bupl;bak; jahupj;jy; : 
 mZf;fU gpsT ciyapy;> ypj;jpaj;jpd; kPJ nkJthf ,aq;Fk; epA+l;uhid Nkhjr; 

nra;J> nraw;if Kiwapy; bupl;bak; ngwg;gLfpwJ. 

 

3 Li 
6
      +       0 n 

1
       →      2 He

 4
     +      1 T

 3
 

 
i`l;u[dpd; ,aw;gz;Gfs; :  
 
 i`l;u[d; epwkw;w kzkw;w> Ritaw;w> kpfTk; ,Nyrhd> vspjpy; jPg;gw;wf; $ba 

thA. 
 ,J xU Kidtw;w <uZ %yf;$W MFk;. 
 Fiwe;j ntg;gepiyapy; mjpf mOj;jj;jpw;F cl;gLj;jp ,jid ePu;kkhf;fyhk;. 
 i`l;u[d; kpfr; rpwe;j xLf;f tpidg;nghUshFk;. 

 
i`l;u[dpd; Ntjpg;gz;Gfs; :  

 Mf;]p[Dld; tpid : 
 i`l;u[d; Mf;]p[Dld; tpidg;Gupe;J ePiuj; jUfpwJ.  
 ,t;tpid mjpf Mw;wiy ntspg;gLj;Jk; xU ntbj;jy; epfOk; tpidahFk;. 
 ,t;tpid vupkpd;fyd;fspy; kpd; cw;gj;jp nra;tjpy; gad;gLfpwJ. 

 

2 H 2         +           O 2           →         2 H2O 
 

 N`y[d;fSld; tpid: 
 

 i`l;u[d; N`y[d;fSld; tpidg;Gupe;J mtw;wpd; N`iyLfisj; 
jUfpwJ.  

 xsp ,y;yhj epiyapy; $l> GSupDld; ntbf;Fk; jd;ikAila tpid 
epfo;fpwJ. 

 Xsp cs;s epiyapy; FNshupDld; miwntg;gepiyapy; tpidg;GupfpwJ. 
ntg;gg;gLj;Jk;NghJ GNuhkpDld; tpidGupfpwJ. 

 mNahbDld; epfo;j;Jk; tpidahdJ xU xspNtjp tpidahFk;. 
 

H 2    +     X 2     →      2 HX          ( X = F, Cl, Br & I ) 
 Nkw;fz;l tpis nghUl;fspy; i`l;u[dpd; Mf;]p[Ndw;w vz; +1 MFk;. 

 
 cNyhfq;fSld; tpid : 

 
 mjpf tpidj;jpwd; cila cNyhfq;fshd ypj;jpak;> Nrhbak; kw;Wk; 

fhy;rpak; Mfpatw;Wld; tpidg;Gupe;J me;j cNyhfq;fspd; 
i`l;iuLfisj; jUfpd;wJ. 

 ,e;j i`l;iuLfspy; i`l;u[dpd; Mf;]p[Ndw;w vz; -1 MFk;. 
 

2 Li      +     H 2       →         2 Li H 

 

2 Na      +     H 2       →         2 Na H 

 
 ypj;jpak; mYkpdpak; i`l;iuL kw;Wk; Nrhbak; NghNuh i`l;iuL Nghd;w 

Kf;fpkhd xLf;f tpidnghUl;fisj; jahupf;fTk; i`l;u[d; gad;gLfpwJ. 
 

4 Li H      +        AlCl3        →        Li [Al H 4]     +       3 LiCl 

 

4 Na H      +        B (OCH3)3        →      Na [B H 4]     +    3 CH3 O Na 

 
 i`l;u[dpd; xLf;Fk; gz;G : 

 i`l;u[d; xU rpwe;j xLf;f tpidg;nghUshf nray;gLk; jd;ik cilaJ. 
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 ed;F J}shf;fg;gl;l epf;fypd; Kd;dpiyapy; i`l;u[d; epiwTwh fupkr; 
Nru;kq;fSld; Nru;f;if tpidGupe;J epiwTw;wr; Nru;kq;fisj; jUfpwJ. 
 

HC  ≡  CH    
  𝑁𝑖 /  𝐻 2
              H 2 C  ═  CH 2       

  𝑁𝑖 /  𝐻 2
              H3C  ─  CH 3 

 

bA+l;upaj;jpd; Ntjpg;gz;Gfs; : 
 

 i`l;u[idg; Nghd;Nw> bA+l;upaKk; Mf;]p[Dld; tpidg;Gupe;J bA+l;upak; 
Mf;i]ilj; jUfpwJ.  

 N`y[d;fSld; tpidg;Gupe;J mtw;wpd; N`iyLfisj; jUfpwJ. 
 

2 D 2         +           O 2           →         2 D 2 O 

 

D 2         +           X 2           →         2 D X       ( X = F, Cl, Br & I ) 

 
 bA+l;upaj;jpd; gjpyPl;L tpidfs; : 

  
 tpid epfOk; #oiyg; nghUj;J> bA+l;upakhdJ i`l;u[dpd; 

Nru;kq;fspYs;s i`l;u[id> gFjpahfNth my;yJ KOtJkhfNth kPs; 
Kiwapy; gjpyPL nra;fpwJ.  

 ,t;tpidfs; bA+l;upak; my;yJ fdePiug; gad;gLj;jp epfo;j;jg;gLfpwJ. 
 

CH 4      +     2 D 2        →         CD 4      +     2 H 2 

 

2NH 3      +     3 D 2        →        2 ND 3      +     3 H 2 

 
bupl;baj;jpd; gz;Gfs; : bupl;bak; β – Jfis ckpOk; fjpupaf;fj; jdpkkhFk;. ,jd; miu 
Mal;fhyk; 12.3 Mz;Lfs; MFk;. 

 

1 T
 3
     →       2 He

 3
     +      -1 e

 0
 

i`l;u[dpd; gad;fs; : 
 

 N`gu; Kiwapy; mk;Nkhdpah jahupf;f i`l;u[d; gad;gLfpwJ.  
 njhopw;rhiyfspy; ngUksT fiug;ghdhfg; gad;gLj;jg;gLk; nkj;jdhiy jahupf;fg; 

gad;gLfpwJ. 
 Pt / H2 Ig; gad;gLj;jp> epiwTwhj nfhOg;G vz;nza;fis td];gjp 

vd;wiof;fg;gLk; epiwTw;w nfhOg;Gfshf khw;wyhk;. 
 cNyhftpaypy; cNyhf Mf;i]Lfis mjpf ntg;gepiyapy; cNyhfkhf xLf;f 

i`l;u[d; gad;gLfpwJ. 
 mZepiy i`l;u[d; kw;Wk; i`l;u[d; - Mf;]p[d; fyitahdJ cNyhfq;fis 

xl;lTk;> ntl;Tk; gad;gLfpwJ. 
 uhf;nfl;Lfis ce;jpj;js;Sk; cupnghUshf ePu;k i`l;u[d; gad;gLfpwJ.  
 vupkpd;fyd;fspy;> kpd; Mw;wiy cw;gj;jp nra;a i`l;u[d; gad;gLfpwJ. 

 
i`l;u[dpd; Nru;kq;fs; : 
 
ePu; :  
 i`l;u[dpd; Nru;kq;fspy; kpf mjpf msT ,aw;ifapy; fpilg;gJ ePuhFk;. 
 G+kpapd; Nkw;gug;gpy; 70% fly; ePuhy; #og;gl;Ls;sJ. ,JNt ePupd; Kjd;ik 

MjhukhFk;. 
 vdpDk; fly; ePupy; gy cg;Gfs; fiue;jpUg;gjdhy; Neubahfg; gad;gLj;j 

Kbtjpy;iy. 
 midj;J capupdq;fspd; tho;tpw;Fk; mbg;gil Mjhukhf cs;sJ. 
 ekJ cly; 65% ePupidf; nfhz;Ls;sJ. 
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Mu;j;Njh kw;Wk; ghuh ePu; : 
 
 i`l;u[idg; NghyNt> ePupidAk; Mu;j;Njh kw;Wk; ghuh ePu; vd tifg;gLj;jyhk;. 
 Mu;j;Njh ePupy; ,uz;L i`l;u[d; mZf;fUf;fspd; Row;rp xNu jpirapYk;> ghuh ePupy; 

cs;s ,uz;L i`l;u[d; mZf;fUf;fspd; Row;rp vjpnujpu; jpirapYk; RoYfpd;wd. 
 G+kpapd; ntg;gepiyapy; (300K) ePupd; Mu;j;Njh kw;Wk; ghuh tpfpjk; 3. vdpDk; 

Fiwthd ntg;gepiyapy; ghuh ePupd; msT mjpfupf;fpd;wJ. 
 G+kpapy; fhzg;gLtijf; fhl;bYk; el;rj;jpuf; $l;lq;fspy; mjpf ghuh ePu; 

fhzg;gLfpwJ. mq;F ePupd; Mu;j;Njh kw;Wk; ghuh tpfpjk; 2.5 MFk;. 
 
ePupd; ,aw;gpay; gz;Gfs; : 
 
 ePuhdJ epwkw;w> vspjpy; Mtpahff; $ba ePu;kkhFk;. 
 %yf;$WfSf;fpilNaahd i`l;u[d; gpizg;gpdhy;> FWf;fg;gl;l epiyikapy; 

eP{uhdJ jdpj;j gz;Gfisg; ngw;Ws;sJ. 
 ePupd; mjpf ciwepiyf;Fk;> nfhjpepiyf;Fk; ePupy; cs;s i`l;u[d; gpizg;Ng 

fhuzkhFk;. 
 
ePupd; Ntjpapay; gz;Gfs; : 
 
 fhu cNyhfq;fSld; tpid : 

mjpf tpidj;jpwd; kpf;f fhu cNyhfq;fSld; ePu; Fspu;e;j epiyapYk; $l mjid 
rpijtilar; nra;J i`l;u[id ntspNaw;WtJld; fhu fiuriyj; jUfpd;wJ. 

 

2 Na    +     2 H2O     →      2 NaOH     +       H2 ↑ 

 
 fhukz; cNyhfq;fSld; tpid : 

fhu cNyhfq;fistpl Fiwthd tpidj;jpwd nfhz;l fhukz; cNyhfq;fs; ePUld; 
tpidg;Gupe;J Fiwe;j fiujpwd; nfhz;l i`l;uhf;i]Lfisj; jUfpd;wJ. 

 

Ba    +     2 H2O     →      Ba(OH)2     +       H2 ↑ 
 

 N`y[d;fSld; tpid : 
 

 N`y[d;fs; ePUld; tpidGupe;J mkpyf; fiuriyj; jUfpd;wd. FNshupd; 
ePUld; tpidg;Gupe;J i`l;NuhFNshupf; mkpyj;ijAk; i`g;NghFNshu]; 
mkpyj;ijAk; jUfpwJ. 

 

Cl2    +     H2O     →      HCl    +     HOCl 
 

 Mdhy; GSupd; ePUld; NtWtpjkhf tpidg;Gupe;J Mf;]p[id ntsptpLfpwJ. 
 

2F2    +    2 H2O     →      4HF    +     O2 

 
 mNyhfr; Nru;kq;fSld; tpid : 

 
mNyhfq;fspd; Nru;kq;fs; ePUld; tpidg;Gupe;J mkpyf; fiury;fisNah my;yJ 
fhuf; fiury;fisNah jUfpd;wJ 

 

CO3
2-

    +     H2O     →      HCO3
-
    +     OH 

– 

 

 mkpyq;fs; kw;wk; fhuq;fSld; tpid : 
 
i`l;NuhFNshupf; mkpyj;Jld; ePuhdJ tpidg;GupAk;NghJ xU GNuhl;lhid Vw;fpwJ. 
Mdhy; tPupak; Fiwe;j fhukhd mk;NkhdpahTld; tpidg;GupAk;NghJ ePuhdJ xU 
GNuhl;lhid toq;FfpwJ. 
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HCl    +     H2O     →      H3O 
+
    +      Cl

 –
 

 

NH3     +     H2O     →      NH4 
+
    +      OH

 – 

 
 madpr; Nru;kq;fs; kw;Wk; rfg;gpizg;Gr; Nru;kq;fSld; tpid : 

 
ePuhdJ madpr; Nru;kq;fisf; fiuf;fpwJ. NkYk; rpy rfg;gpizg;Gr; Nru;kq;fs; 
ePuhw;gFg;gilfpd;wd. 

SiCl4         +    2 H2O     →      SiO2      +       4HCl 

 

P 4 O 10     +    2 H2O     →      4 H 3 PO 4 
fbd ePu; kw;Wk; nkd;dPu; : 
 
 ePupy; fiuaf;$ba fhy;rpak; kw;Wk; nkf;dPrpak; Mfpa cNyhfq;fspd; Neu; 

madpfNs ngUk;ghYk; fbd ePupy; fhzg;gLfpd;wd. 
 xU rpy ,lq;fspy; fhzg;gLk; fbd ePupy; ,Uk;G> mYkpdpak; kw;Wk; khq;fdP]; 

Nghd;w cNyhfq;fspd; madpfSk; cs;sd. 
 ,t;TNyhfq;fspd; igfhu;gNdl;> FNshiuL kw;Wk; ry;Ngl; cg;Gf;fs; ePupy; 

fhzg;gLtjhy;> ePu; fbdj; jd;ikailfpwJ. 
 fbd ePiu nfhjpf;f itf;Fk;NghJ> mjpYs;s nkf;dPrpak; kw;Wk; fhy;rpak; 

cNyhfq;fspd; fhu;gNdl;Lfs; tPo;gbthfpd;wd. 
 fhy;rpak; kw;Wk; nkf;dPrpaj;jpd; ePupy; fiuAk; cg;Gf;fs; ,y;yhj ePu; nkd;dPu; vd 

miof;fg;gLfpwJ. 
 ePupd; fbdj; jd;ik ,uz;L tifg;gLk;. Mitfs; jw;fhypf fbdj;jd;ik kw;Wk; 

epue;ju fbdj;jd;ik MFk;. 
 
jw;fhypf fbdj;jd;ik : 
ePupy; fiuaf;$ba fhy;rpak; kw;Wk; nkf;dPrpak; Mfpatw;wpd; igfhu;gNdl; cg;Gfs; 
fhzg;gLjNy jw;fhypf fbdj; jd;ikf;f Kjd;ikahd fhuzkhFk;. 
 
tbfl;Ljy; Kiw %yk; jw;fhypf fbdj; jd;ikia ePf;Fjy; : 
 
 ,t;tif ePiu nfhjpf;f itf;Fk;NghJ> ,e;j igfhu;gNdl; cg;gfs;> fiuahj 

fhu;gNdl; cg;Gfshfr; rpijtile;J tPo;gbthfpd;wd. 
 ,t;thW cUthd nkf;dPrpak; fhu;gNdl; NkYk; ePuhw;gFg;gile;J fiuahj 

nkf;dPrpak; i`l;uhf;i]ilj; jUfpwJ. 
 Tbfl;Ljy; %ykhf ,t;tPo;gbTfis ePf;fyhk;. 

 

Ca(HCO3)2     →       CaCO3    +    H2O     +    CO2 

 

Mg(HCO3)2     →       MgCO3    +    H2O     +    CO2 

 

MgCO3    +    H2O     →    Mg(OH)2     +    CO2 

 

fpshu;f; Kiw %yk; jw;fhypf fbdj; jd;ikia ePf;Fjy; : 
 
 fzf;fplg;gl;l msT Rz;zhk;G ePuhdJ fhy;rpak; kw;Wk; nkf;dPrpak; madpfisf; 

nfhz;Ls;s fbd ePUld; Nru;f;fg;gLfpwJ.  
 ,jdhy; cUthFk; i`l;uhf;i]Lfs; kw;Wk; fhu;gNdl;Lfs; tbfl;b ePf;fg;gLfpd;wd. 

 

Ca(HCO3)2     +      Ca(OH)2        →       2CaCO3    +    2H2O 
 

Mg(HCO3)2     +     2Ca(OH)2        →       2CaCO3    +   Mg(OH)2     +     2H2O    

 
epue;ju fbdj;jd;ik : 
ePupy; fiuaf;$ba fhy;rpak; kw;Wk; nkf;dPrpak; Mfpatw;wpd; FNshiuL kw;Wk; ry;Ngl; 
cg;Gfspdhy; epue;ju fbdj; jd;ik Vw;gLfpwJ. 
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epue;ju fbdj;jd;ikia ePf;Fjy; : 
 
 ryitr; Nrhlhit Nru;j;J epue;ju fbdj;jd;ikia ePf;fyhk;. 
 ryitr; NrhlhthdJ fbd ePupy; fiue;Js;s fhy;rpak; kw;Wk; nkf;dPrpaj;jpd;  

FNshiuL kw;Wk; ry;Ngl;Lld; tpidg;Gupe;J mtw;wpd; fiuahj fhu;gNdl;Lfisj; 
jUfpwJ. 

MCl2     +    Na2CO3      →        MCO3     +      2NaCl 

 

MSO4     +    Na2CO3      →        MCO3     +      2Na2 SO4 

 

madp gupkhw;w Kiwapy; fbd ePiu nkd;dPuhf khw;Wjy; : 
 
 fbd ePuhdJ rpNahiyl; Nghd;w madpg;gupkhw;w nghUs; epug;gg;gl;l Foha; topNa 

nrYj;jg;gLtjd; %yk; fbdj;jd;ik ePf;fg;gLfpwJ. 
 rpNahiyl;Lfs; vd;gd> ePNuw;wk; ngw;w Nrhbak; mYkpNdh rpypf;Nfl;Lfs; MFk;. 

,it Na2O  Al2O3    X.SiO2    Y.H2O   ( X = 2  Kjy; 10, kw;Wk; Y = 2 Kjy; 6 ) vd;w 
nghJthd tha;g;ghl;bidg; ngw;Ws;sd. 

 rpNahiyl;Lfs; Ez;Jis tbtikg;gpidg; ngw;Ws;sd. 
 ,tw;wpYs;s xw;iw ,izjpwd; ngw;Ws;s Nrhbak; madpfs; ePupd; fbdj;jd;ikf;F 

fhuzkhd cNyhf madpfSld; gupkhw;wk; milfpwJ. 
 

Na2 – Z      +      M
 2+

      →       M – Z      +      2 Na
 + 

 
 madpgupkhw;wk; KOikaile;j gpwF> ePu;j;j Nrhbak; FNshiubidr; nrYj;Jtjd; 

%yk; kPz;Lk; rpNahiyl;bidg; ngwyhk;. 
 

fdePu; : 
 
 fd i`l;u[dpd; Mf;i]lhdJ fdePuhFk;. 
 5000 gq;Fs;s rhjhuz ePupy; xU gq;F fdePu; fhzg;gLfpwJ. 
 H2O itg; Nghy D2O vspjpy; kpd;dhw;gFg;gpw;F cl;glhJ vd;gjhy; ePupid 

kpd;dhw;gFj;jy; %yk; fdePupidg; ngwyhk;. 
 

Nrhg;GfSld; fbd ePu; Fiwthd Eiuj;jiyj; jUfpwJ – fhuzk; : 
 
 fbd ePupy;> Nrhg;Gfisg; gad;gLj;Jk;NghJ> mtw;wpd; J}a;ikahf;Fk; jpwd; 

FiwfpwJ. 
 Nrhg;Gfs; vd;gd ePz;l rq;fpypAila nfhOg;G mkpyq;fspd; Nrhbak; my;yJ 

nghl;lhrpak; cg;Gf;fshFk;. 
 Nrhg;ghdJ fbd ePUld; Nru;f;fg;gLk;NghJ> fbd ePupy; cs;s ,U ,izjpwd; 

nfhz;l nkf;dPrpak; my;yJ fhy;rpak; madpfs; Nrhg;Gld; tpidg;Gupe;J Nrhg;gpd; 
fhy;rpak; kw;Wk; nkf;dPrpak; cg;Gfshf tPo;gbthfpd;wd. 
 

M
 2+

      +      2RCOONa       →        (RCOO) 2  M     +      2 Na 

 

M  =  Ca  (m)  Mg,       R  =  C 17 H 35 

 
fd ePupd; Ntjpg;gz;Gfs; : 
 i`l;u[Dld; gupkhw;w tpid :  

 i`l;u[idf; nfhz;Ls;s Nru;kq;fis D2O cld; tpidg;gLj;Jk;NghJ> 
i`l;u[dhdJ bA+l;upaj;jhy; gupkhw;wk; nra;ag;gLfpwJ. 
 

2NaOH    +      D2O      →       2NaOD      +      HOD 

 

HCl    +      D2O      →       DCl      +      HOD 
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NH4Cl    +      4D2O      →       ND4Cl      +      4HOD 

 

 xU Nru;kj;jpy; fhzg;gLk; madpj;jd;ikAila i`l;u[idf; fz;lwpa ,e;j 
gupkhw;w tpid gad;gLfpwJ. 
 

 bA+l;upar; Nru;kq;fisj; jahupj;jy; : rpy bA+l;upar; Nru;kq;fisj; jahupf;fTk; 
,t;tpid gad;gLfpwJ. 

Al4C3     +      12 D2O    →     4Al(OD)3     +      3CD4 

 

CaC2     +      2 D2O    →     Ca(OD)2     +      C2D2 

fd ePupd; gad;fs; : 
 
 mZf;fU ciyfspy; Ntfkhfr; nry;Yk; epA+l;uhd;fspd; Mw;wiy> fdePu; 

Fiwg;gjhy; ,J kl;LgLj;jpahfg; gad;gLfpwJ. 
 fupk tpidfspd; tpidtopKiwfis fz;lwpjy; kw;Wk; cly; nraw; tpidfspd; 

topKiwfis jPu;khdpg;gjpy; ,J Rtlwpthdhfg; gad;gLfpwJ. 
 mZf;fU ciyfspy; ntspg;gLk; ntg;g Mw;wiy cwpQ;Rk; jd;ikapid ,J 

ngw;wpUg;gjhy;> Fspu;tpg;ghdhfg; gad;gLfpwJ. 
 

i`l;u[d; nguhf;i]L jahupj;jy; : 
 
 cNyhf nguhf;i]LfspypUe;J : cNyhf nguhf;i]Lfis> ePu;j;j mkpyq;fSld; 

tpidg;gLj;Jtjd; %yk; i`l;u[d; nguhf;i]ilj; jahupf;fyhk;. 
 

BaO2     +      H2SO4     →      BaSO4     +      H2O2 

 

Na2 O2     +      H2SO4     →      Na2SO4     +      H2O2 

 

 njhopy;Kiwj; jahupg;G : 2 – My;ify; Me;j;u Fapdhiy Ra Mf;]p[Ndw;wk; 
milar; nra;tjd; %yk; i`l;u[d; nguhf;i]ilj; jahupf;fg;gLfpwJ. 
 

                        O                 C2H5                                        OH           C2H5                  O                C2H5 

                

              
         +𝑯𝟐         
                        

      + 𝑶𝟐        
                          +   H2O2               

               
            
          O                                               OH                                     O 

 
i`l;u[d; nguhf;i]bd; ,aw;gz;Gfs; : 
 
 i`l;u[d; nguhf;i]bd; 30% fiuryhdJ ‘100 – fdmsT’ i`l;u[d; 

nguhf;i]L vdf; Fwpg;gplg;gLfpwJ. 
 jpl;l ntg;g mOj;j epiyapy; 1 kp.yp msTs;s ,e;j i`l;u[d; nguhf;i]il 

#LgLj;Jk;NghJ 100 kp.yp Mf;]p[d; ntspNaWfpwJ. 
 
i`l;u[d; nguhf;i]bd; Ntjpg;gz;Gfs; : 
 
 i`l;u[d; nguhf;i]L kpfTk; epiyg;Gj; jd;ikaw;wJ. ,jd; ePu;f;fiury; jhdhfNt> 

tpfpj rpijtile;J Mf;]p[d; kw;Wk; ePiuj; jUfpwJ. 
 i`l;u[d; nguhf;i]il fz;zhb fyd;fspy; Nrfupj;J itf;Fk;NghJ> fz;zhbapy; 

cs;s fhu cNyhfq;fis ,J fiuf;fpwJ. ,f;fhuzj;jpdhy;jhd; H2O2 fiuryhdJ 
nefpop fyd;fspy; Nrkpj;J itf;fg;gLfpwJ. 
 

H2O2   →     H2O     +      ½ O2 
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 i`l;u[d; nguhf;i]L> Mf;]p[Ndw;wp kw;Wk; Mf;]p[ndhLf;fp Mfpa ,uz;L 
tpidg;nghUl;fshfTk; nray;gLk; jd;ikAilaJ. tof;fkhf Mf;]p[Ndw;w 
tpidfs; mkpy Clfj;jpYk;> Mf;]p[ndhLf;f tpidfs; fhu Clfj;jpYk; 
epfo;j;jg;gLfpd;wd. 
 
mkpy Clfj;jpy; 

H2O2    +      2H
+
      +      2e

-
       →      2 H2O             ( E

0
  =   + 1.77 V) 

 
vLj;Jfhl;lhf>   

2 FeSO4    +    H2SO4    +       H2O2   →    Fe2 (SO4)3    +      2 H2O 
 
fhu Clfj;jpy; 

HO2
-
   +    OH 

- 
    →      O2    +       H2O    +      2e

-
      ( E

0
  =   + 0.08 V)  

 
vLj;Jfhl;lhf>   

2 KMnO4 (aq)      +      3 H2O2 (aq)    →    2 MnO2    +    2KOH     +    2 H2O    +     3 O2 (g)   
 
i`l;u[d; nguhf;i]bd; gad;fs; : 
 
 ePiu Rj;jpfupf;Fk; nray;Kiwfspy; khRf;fis Mf;]p[Ndw;wkilar; nra;a 

gad;gLfpwJ. 
 tPupak; Fiwe;j Giuj;jLg;ghdhfTk;> Jzp> fhfpjk;> Kb ghJfhg;G njhopw;rhiyfspy; 

ntSf;Fk; nghUshfTk; gad;gLfpwJ. 
 i`l;u[d; nguhf;i]lhdJ fUikepw nyl; ry;igbid ntz;ikepw nyl; 

ry;Ngl;lhf khw;Wtjhy; goq;fhy Xtpaq;fspd; ntz;ik epwk; kPz;Lk; ngwg;gLfpwJ. 
 
i`l;u[d; nguhf;i]bd; mikg;G : 
 
 thA epiyik kw;Wk; jput epiyik Mfpa ,U epiyikfspYk; ,k;%yf;$W rha;T 

tr mikg;gpidf; nfhz;Ls;sJ. 
 xt;nthU Mf;]p[d; kPJs;s jdpj;j vyf;l;uhd;fSld;> OH gpizg;gpd; tpyf;F 

,iltpid fhuzkhf ,t;tikg;G Vw;gLfpwJ.  
 NkYk;> ,J xw;iwg; gpizg;gpd; topNa Vw;gLk; Row;rp jilapid ngw;Ws;s rpwpa 

%yf;$whFk;. 
 
            H                                                                       H 
         
 
           0.95A0     94.80            115.50       0.98A0      101.90            
90.20   
            -----------        --------------               ----------         -------------- 
                 1.47A0                                     

                                            1.46A
0 

       
 
 
 
 tbtikg;gpid nghUj;j tiuapy; ,uz;L OH njhFjpfSk; xNu jsj;jpy; mikahj 

,Ujs tbtikg;gpd; %yk; H2O2  it Fwpg;gplyhk;. 
 gFjpasT jpwe;J itf;fg;gl;Ls;s Gj;jfj;jpd; mr;rpy; Mf;]p[d; mZf;fSk;> 

gf;fq;fspy; i`l;u[d; mZf;fSk; ,Ug;gjhf ,jd; tbtikg;gpid 
cUtfg;gLj;jyhk;. 

 jpl epiyikapy; cs;s %yf;$wpy; i`l;u[d; gpizg;gpd; fhuzkhf ,U 
jsq;fSf;Fk; ,ilNaahd Nfhzk; 90.20 Mf FiwfpwJ. NkYk; -O-O-H Nfhzk; 
94.80 ypUe;J 101.90 Mf mjpfupf;fpwJ. 
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i`l;iuLfs; : 
 
 cNyhfq;fs; kw;Wk; mNyhfq;fs; cs;spl;l Neu;kpd; jd;ikAila jdpkq;fSld;> 

i`l;u[d; ,ize;J ,Uik i`l;iuLfisj; jUfpwJ. ,U cNyhfq;fSld; 
,ize;J Kk;ik i`l;iuLfisAk; jUfpwJ. 

 i`l;u[idf; fhl;bYk; Fiwthd vyf;l;uhd; ftu;j; jd;ikAila jdpkq;fSld; 
cUthFk; i`l;iuLfs; tof;fkhf madpj; jd;ikapidg; ngw;wpUf;Fk;. 

 i`l;u[id tpl mjpfkhd vyf;l;uhd; ftu;j; jd;ikAila jdpkq;fSld; ,ize;J 
rfg;gpizg;G i`l;iuLfisj; jUfpwJ. 

 
madp i`l;iuLfs; : 
 
 ,t;tif i`l;iuLfs;> Neu;kpd; jd;ikAila fhu cNyhfq;fs; kw;Wk; ngupypak;> 

nkf;dPrpaj;jpid jtpu;j;j gpw fhukz; cNyhfq;fs; Mfpatw;why; cUthfpd;wd. 
 cNyhfq;fspd; vyf;l;uhd;fs; i`l;u[Df;F gupkhw;wg;gLtjhy; ,it cUthfpd;wd. 
 ,j;jifa jdpkq;fis 400

0
Cf;F i`l;u[Dld; ntg;gg;gLj;Jtjhy; ,t;tif 

i`l;iuLfisj; jahupf;fyhk;. 
2Li     +     H2      →      2LiH 

 

2Ca     +     2H2      →      2CaH2 

 

rfg;gpizg;G(%yf;$W) i`l;iuLfs; : 
 
 ,r;Nru;kq;fspy;> i`l;u[dhdJ gpw jdpkq;fSld; vyf;l;uhid gq;fpl;Lf; nfhs;fpwJ. 
 mNyhfq;fspd; nghJthd rfg;gpizg;G i`l;iuLfSf;fhd vLj;Jf;fhl;Lfs; 

kPj;Njd;> mk;Nkhdpah> ePu; kw;Wk; i`l;u[d; FNshiuL. 
 rfg;gpizg;G i`l;iuLfs; NkYk; %d;W tiffshf gpupf;fg;gLfpd;wd. mitahtd 

: 
 vyf;l;uhd; FiwghLila i`l;iuLfs; (B2H6) 

 vyf;l;uhd; mjpfkhf cs;s i`l;iuLfs; (NH3, H2O) 

 rupahd vyf;l;uhidf; nfhz;Ls;s i`l;iuLfs; (CH4, C2H6, SiH4, GeH4) 
 ,it nghJthf thAf;fshfNth my;yJ MtpahFk; ePu;kq;fshfNth fhzg;gLfpd;wd. 

 
cNyhf(,ilr;nrUfy;) i`l;iuLfs; : 
 
 cNyhfq;fs; kw;Wk; cNyhff; fyitfis i`l;u[Ndw;wj;jpw;F cl;gLj;Jtjd; 

%yk; tof;fkhf cNyhf i`l;iuLfs; cUthf;fg;gLfpd;wd. 
 cNyhfq;fs; my;yJ cNyhff; fyitfspd; mzpf;Nfhit ,ilntspfspy; 

i`l;u[d; fhzg;gLfpwJ. vdNt ,it ,ilr;nrUfy; i`l;iuLfs; vd 
miof;fg;gLfpd;wd. 

 ,j;jifa i`l;iuLfs; Ntjptpidf;$W tpfpjj;jpy; mikahj khWgLk; ,iagpid 
(TiH1.5 – 1.8 kw;Wk; PdH0.6 – 0.8) ngw;Ws;sd. 

 xg;gPl;lstpy; rpy i`l;iuLfs; ,NyrhdjhfTk;> ntg;g epiyg;Gj; jd;ikaw;wjhfTk;> 
tpiy kypthdjhfTk; ,Ug;gjhy; i`l;u[id Nrkpf;fg; gad;gLfpwJ. 

 
i`l;u[d; gpizg;G : 
 
 xU i`l;u[d; mZthdJ(H)> mjpf vyf;l;uhd; ftu;j; jd;ikAila GSupd;(F) 

my;yJ Mf;]p[d;(O) my;yJ iel;u[d;(N) Nghd;w mZf;fs; xd;Wld; 
gpizf;fg;gl;bUf;Fk; NghJ> mg;gpizg;G KidTW gpizg;ghfpwJ. 

 ,t;tpistpd; fhuzkhf KidTw;w i`l;u[d; mZthdJ mjd; #oypy; cs;s 
kw;nwhU vyf;l;uhd; ftu;j; jd;ik mjpfKila mZTld; xU typik Fiwe;j 
epiy kpd;dpay; ftu;;rrp tpiria Vw;gLj;Jk; ,ay;gpidg; ngw;Ws;sJ. 

 ,f;ftu;r;rp tpirNa i`l;u[d; gpizg;G vd;W miof;fg;gLfpwJ. 
 ,g;gpizg;G rfg;gpizg;ig tpl typik FiwthdJ Mdhy; thz;lu;thy;]; ftu;r;rp 

tpiria tpl typikahdJ. 
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%yf;$wpDs; epfOk; i`l;u[d; gpizg;G :  
 
%yf;$wpDs; epfOk; i`l;u[d; gpizg;ghdJ xU jdpj;j %yf;$Wf;F cs;shfNt 
epfo;fpwJ. 
        H           i`l;u[d; gpizg;G       H               O            i`l;u[d; gpizg;G        
      
     O          O                                                              C            H 

 

           N = O                                                                    O 

 

 

 

 
%yf;$WfSf;fpilg;gl;l i`l;u[d; gpizg;G : 
  
 %yf;$WfSf;fpilg;gl;l i`l;u[d; gpizg;ghdJ ,uz;L NtWgl;l %yf;$WfSf;F 

,ilNa epfo;fpwJ. 
 i`l;u[d; gpizg;G ,iltpidia Vw;gLj;Jtjw;F VJthf i`l;u[d; toq;fp 

kw;Wk; i`l;u[d; Vw;gpapid jFe;j ,lj;jpy; ngw;Ws;s xNu khjpupahd %yf;$Wfs; 
my;yJ ntt;NtW %yf;$WfSf;fpilNa ,j;jifa i`l;u[d; gpizg;G 
cUthfpwJ. 

 vLj;Jf;fhl;lhf : %yf;$WfSf;fpilg;gl;l i`l;u[d; gpizg;ghdJ> mk;Nkhdpah 
%yf;$WfSf;fpilNa epfoyhk; my;yJ ePu; %yf;$WfSf;fpilNaNah my;yJ 
mk;Nkhdpah kw;Wk; ePu; %yf;$WfSf;fpilNaNah cUthfyhk;. 

 ePu; %yf;$Wfs; mitfSf;fpilNa typikahd i`l;u[d; gpizg;ig 
cUthf;FfpwJ. vLj;Jf;fhl;lhf xt;nthU ePu; %yf;$Wk;> kw;w ehd;F ePu; 
%yf;$WfSld; i`l;u[d; gpizg;ghy; gpizf;fg;gl;Ls;sd. 

 i`l;u[d; gpizg;ghdJ vspa %yf;$Wfspy; fhzg;gLtJ kl;Lky;yhky;> Gujk; 
Nghd;w rpf;fyhd capup %yf;$WfspYk; fhzg;gLfpd;wd. 

 capupay; nray;KiwfSf;F kpf Kf;fpakhdjhFk;. vLj;Jf;fhl;lhf b Mf;]p upNgh 
epA+f;spf; mkpyj;jpd; RUs; tbtpyhd ,U ,iofs; xd;Nwhnlhd;W ,ize;jpUf;f 
i`l;u[d; gpizg;G Kf;fpa gq;F tfpf;fpwJ. 

 
 

myF 5. fhu kw;Wk; fhukz; cNyhfq;fs; 
 

s – njhFjp jdpkq;fs; : 
 
 etPd jdpik tupir ml;ltizapy;> Kjy; kw;Wk; ,uz;lhk; njhfjpiar; rhu;e;j 

jdpkq;fs; s – njhFjp jdpkq;fs; MFk;. 
 ,e;j ,uz;L njhFjpfisr; rhu;e;j jdpkq;fs; KiwNa fhu cNyhfq;fs; kw;Wk; 

fhukz; cNyhfq;fs; vd;W miof;fg;gLfpd;wd. 
 
fhu cNyhfq;fs; : 
 
 fhu cNyhf Nru;kq;fisf; nfhz;Ls;s jhtu rhk;giy Fwpf;Fk; al-qaliy vDk; 

thu;j;ijapypUe;J alkali(fhu) vd;w thu;j;ij tUtpf;fg;gl;Ls;sJ. 
 fhu cNyhf njhFjpahdJ> ypj;jpak;> Nrhbak;> nghl;lhrpak;> Ugpbak;> rPrpak; kw;Wk; 

/gpuhd;rpak; Mfpa jdpkq;fisf; nfhz;Ls;sJ. 
 ,it midj;Jk; cNyhfq;fs; kw;Wk; mjpf tpidj;jpwd; nfhz;lit. nKYk; 

,tw;wpd; Nru;kq;fs; fhuj;jd;ikf; nfhz;litahf cs;sd. 
 
fhu cNyhfq;fspd;; nghJg;gz;Gfs; : 
 
 fhu cNyhfq;fs; mjpf tpidj;jpwd; nfhz;lit. ,aw;ifapy; ,itfs; 

Nru;kq;fshf kl;LNk fhzg;gLfpd;wd. 
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 UgPbak; kw;Wk; rPrpak; Mfpad kpff; Fiwthd mstpy; fhu cNyhf jhJf;fSld; 
Nru;e;J fhzg;gLfpd;wd. 

 /gpuhd;rpak; ,aw;ifapy; Fwpg;gplj; jFe;j mstpy; fhzg;gltpy;iy. NkYk; kpf 
mjpf fjpupaf;fj; jd;ik nfhz;lJ. 

 /gpuhd;rpaj;jpd; mjpf epiyg;gj; jd;ikAila INrhNlhg;gpd; miutho; fhyk; 21 
epkplq;fs; kl;LNk MFk;. 

 
vyf;l;uhd; mikg;G : 
 
 fhu cNyhfq;fspd; nghJthd ,izjpwd; $l;L vyf;l;uhd; mikg;G ns

 1  MFk;. 
 

jdpkk; FwpaPL mZ vz; vyf;l;uhd; mikg;G 
ypj;jpak; Li 3 [He] 2s

1 

Nrhbak; Na 11 [Ne] 3s
1 

nghl;lhrpak; K 19 [Ar] 4s
1 

Ugpbak; Rb 37 [Kr] 5s
1 

rPrpak; Cs 55 [Xe] 6s
1 

/gpuhd;rpak; Fr 87 [Rn] 7s
1 

 
nghJthd Mf;]p[Ndw;w epiy : 
 
 ,itfs; vspjpy; jq;fspd; ,izjpwd; $l;L vyf;l;uhd;fis ,oe;J xw;iw 

kpd;RikAila Neu;kpd; madpfis (M
+
) cUthf;Ffpd;wd. 

 fhu cNyhfq;fs; +1 vd;w xNu xU Mf;]p[Ndw;w epiyia kl;LNk nfhz;Ls;sd. 
 
mZ kw;Wk; madp Muq;fs; : 
 
 xt;nthU tupirapYk; fhu cNyhfq;fs;> Kjy; jdpkkhf ,Ug;gjhy; me;je;j 

tupirfspy; mjpfg;gl;r mZ kw;Wk; madp Muq;fisf; nfhz;Ls;sd. 
 njhFjpapy; NkypUe;J fPohfr; nry;Yk;NghJ> $Lfspd; vz;zpf;if mjpfupf;fpwJ. 

vdNt mZ kw;Wk; madp Muq;fs; mjpfupf;fpd;wd. 
 vjpu;g;ghu;j;jijg; NghyNt> xw;iw ,izjpwd; madpfs;(M+

)> mtw;wpd; %y 
mZf;fisf; fhl;bYk; cUtstpy; rpwpaitahf cs;sd. 

 
madpahf;Fk; vd;jhy;gp : 
 
 xt;nthU tupirapYk; cs;s jdpkq;fSld; xg;gpLk;NghJ fhu cNyhfq;fs;> 

Fiwe;jg;gl;r madpahf;Fk; vd;jhy;gp kjpg;Gfisf; nfhz;Ls;sd. 
 xU njhFjpapy; NkypUe;J fPohfr; nry;Yk;NghJ> mZtpd; cUtsT mjpfupg;gjhy; 

madpahf;Fk; vd;jhy;gp FiwfpwJ. 
 fhu cNyhfq;fspd; ,uz;lhk; madpahf;Fk; vd;jhy;gp kjpg;Gfs; kpf mjpfk;. 

 fhu cNyhfq;fspypUe;J xU vyf;l;uhid ePf;Ftjhy; xw;iw ,izjpwd; 
nfhz;l Neu;kpd; madpfs; fpilf;fpd;wd. 

 ,e;j madpfs; ke;j thAf;fisg; Nghd;w epiyahd vyf;l;uhd; mikg;igg; 
ngw;Ws;sd. 

 vdNt> Vw;nfdNt epiyj;j vyf;l;uhd; mikg;ig mile;j 
madpfsplkpUe;J> ,uz;lhk; vyf;l;uhid ePf;FtJ kpff; fbdkhfpwJ. 

 vdNtjhd; fhu cNyhfq;fspd; ,uz;lhk; madpahf;Fk; vd;jhy;gp kjpg;Gfs; 
Kjy; madpahf;Fk; vd;jhy;gp kjpg;Gfis tpl kpf mjpfk;. 

 
ePNuw;W vd;jhy;gp : 
 
 ypj;jpak; cg;Gfs;> kw;w fhu cNyhf cg;Gfis tpl mjpf mstpy; fiufpd;wd. 
 vLj;Jf;fhl;lhf> LiClO4 MdJ NaClO4, KClO4, RbClO4, Mfpatw;iw tpl 12 klq;F 

mjpfkhf fiufpd;wd. 
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 CsClO4 - apd; fiujpwdhdJ LiClO4 ,d; fiujpwidg; Nghy 10
 -3 klq;Ffiujpwidf; 

Fiwthfg; ngw;Ws;sJ. 
 ypj;jpak; cg;Gfspd; mjpf fiujpwDf;F fhuzk; rpwpa cUtsT nfhz;l Li

 +  
madp vspjpy; ePNuw;wk; miltNj MFk;. 

 
vyf;l;uhd; ftu;j; jd;ik : 
 
 xt;nthU tupirapYk; cs;s jdpkq;fSld; xg;gpLk;NghJ fhu cNyhfq;fs;> Fiwe;j 

vyf;l;uhd; ftu;j; jd;ikiaf; nfhz;Ls;sd.  
 kw;w jdpkq;fSld; ,it tpidGupAk; NghJ tof;fkhf madpr; Nru;kq;fis 

cUthf;Ffpd;wd. 
 
Rlu; epwk; kw;Wk; epwkhiy : 
 
 fhu cNyhf cg;Gfis mlu; i`l;NuhFNshupf; mkpyj;jpy; Nru;j;J <ukhf;fp> mjid 

gpshl;bdf; fk;gpapd; Kidapy; itj;J Rlupy; ntg;gg;gLj;Jk;NghJ> gpd;tUk; 
jdpj;Jtkpf;f Rlu; epwq;fisf; fhl;Lfpd;wd 

jdpkk; Rlupy; fhl;Lk; epwk; miyePsk; 
ypj;jpak; fpupk;rd; rptg;G 670.8 
Nrhbak; kQ;rs; 589.2 

nghl;lhrpak; iyyhf; 766.5 
Ugpbak; rptg;G fye;j Cjh 780.0 
rPrpak; ePyk; 455.5 

 Rlupd; ntg;gj;jhy; ,izjpw vyf;l;uhd;fs; fpsu;Tw;W mjpf Mw;wy; epiyf;Fr; 
nry;fpd;wd. ,it mtw;wpd; cz;ikahd Mw;wy; epiyf;Fj; jpUk;Gk;NghJ> $Ljy; 
Mw;wiy xspahf ckpo;fpwJ. 

 
ypj;jpaj;jpd; jdpj;Jtkhd gz;G : 
 
 madpapd; jdpj;Jtkhd gz;gpw;fhd fhuzq;fs; mjd; kpfr;rpwpa cUtsT> mjpf 

Kidthf;Fk; jpwd;> mjpf ePNuw;Wk; Mw;wy; kw;Wk; d – Mu;gpl;lhy;fs; ,y;yhj;jd;ik 
Nghd;witNa MFk;. 

 
ypj;jpak; kw;Wk; nkf;dPrpaj;jpw;F ,ilNa cs;s xw;Wikfs; : 
 
 ypj;jpak; kw;Wk; nkf;dPrpak; Mfpa ,uz;Lk; me;je;j njhFjpfspYs;s kw;w 

jdpkq;fistpl mjpf fbdj; jd;ikf; nfhz;Ls;sd. 
 ypj;jpak; kw;Wk; nkf;dPrpak; Mfpa ,uz;Lk; ePUld; nkJthf tpidg;Gupfpd;wd. 
 ypj;jpak; kw;Wk; nkf;dPrpak; Mfpa ,uz;Lk; iel;u[Dld; Neubahf tpidg;Gupe;J 

Li3N kw;Wk; Mg3N2 Mfpa iel;iuLfis cUthf;Ffpd;wd. 
 ,itfs; ve;j #g;gu; Mf;i]LfisAk; cUthf;Ftjpy;iy. Mdhy; LiO kw;Wk; 

MgO Nghd;w Mf;i]Lfis kl;Lk; cUthf;Ffpd;wd. 
 ypj;jpak; kw;Wk; nkf;dPrpaj;jpd; fhu;gNdl;Lfis ntg;gg;gLj;Jk; NghJ rije;J 

mtw;wpd; Mf;i]Lfs; kw;Wk; CO2 I cUthf;Ffpd;wd. 
 
%iytpl;lj; njhlu;G : 
 
 Kjy; njhFjpapy; cs;s Kjy; jdpkk; ypj;jpak; kw;Wk; mjd; %iytpl;lj;jpy; 

cs;s ,uz;lhk; njhFjpapy; ,uz;lhtjhf mike;Js;s jdpkk; nkf;dPrpak; 
Mfpatw;wpw;fpilNa cs;s xj;jj;jd;ikfs; %iytpl;lj; jd;ik vd 
miof;fg;gLfpwJ. 

 ,jw;fhd fhuzk; mtw;wpd; xj;j cUtsT ( rLi
+
 = 0.766 A

0 kw;Wk; rMg 
+
 = 0.766 A

0
) 

kw;Wk; xg;gplj;jFe;j vyf;l;uhd; ftu;jpwd; kjpg;Gfs; (Li = 1.0: Mg = 1.2) 
MfpaitahFk;. 
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fhu cNyhfq;fspd; Ntjpg;gz;Gfs; : 
 
 fhu cNyhfq;fs; mjpf tpidj;jpwd; nfhz;Ls;sd. fhu cNyhfq;fspd; ,e;j 

tpidj;jpwd; Li ypUe;J Cs tiu mjpfupf;fpwJ. 
 midj;J fhu cNyhfq;fSk;> mjpf vyf;l;uhd; ftu;j; jd;ikf; nfhz;l 

jdpkq;fshd Mf;]p[d; kw;Wk; N`y[d;fSld; kpf mjpf tPupaj;Jld; 
tpidGupfpd;wd. 

 Mf;]p[Dld; tpid : midj;J fhu cNyhfq;fSk; fhw;W my;yJ Mf;]p[dpy; 
jPtpukhf vupe;J mtw;wpd; Gtpg;gug;gpy; Mf;i]Lfis cUthf;Ffpd;wd. 

 ypj;jpak; Nkhdhf;i]il kl;LNk cUthf;FfpwJ. 
 Nrhbak; Nkhdhf;i]L kw;Wk; nguhf;i]il cUthf;FfpwJ. 
 kw;wj; jdpkq;fs; Nkhdhf;i]L> nguhf;i]L kw;Wk; #g;gu; Mf;i]Lfis 

cUthf;Ffpd;wd. 
 
4 Li    +     O2      →     2 Li 2 O                            Nkhdhf;i]L 
 

2 Na    +     O2      →      Na 2 O 2                                                 nguhf;i]L 

 

M    +     O2      →     M O 2     ( M = K, Rb, Cs )    #g;gu; Mf;i]L 
 

 i`l;u[Dld; tpid : midj;J fhu cNyhfq;fSk; i`l;u[Dld; Rkhu; 673 K 
ntg;gepiyapy; tpidg;Gupe;J mtw;wpd; madp i`l;iuLfis cUthf;Ffpd;wd. 
            

2 M      +      H 2       →      2 M
 +

 H
 -
       ( M  =  Li, Na, K, Rb, Cs) 

 

 i`l;iuLfspd; madpg;gz;G Li ypUe;J Cs tiu nry;yr; nry;y 
mjpfupf;fpwJ. NkYk; mtw;wpd; epiyg;Gj; jd;ik FiwfpwJ. 

 ,e;j i`l;iuLfs; rpwe;j xLf;Fk; tpidg;nghUl;fshf nray;Gupfpd;wd. 
NkYk; mtw;wpd; xLf;Fk; jd;ik njhFjpapy; NkypUe;J fPohf mjpfupf;fpwJ. 
 

 N`y[d;fSld; tpid : fhu cNyhfq;fs; N`y[d;fSld; cldbahf 
tpidg;Gupe;J MX vd;w madp N`iyLfisj; jUfpd;wd. 

 

2 M    +    H 2     →    2 M
 
X      ( M  =  Li, Na, K, Rb, Cs)   ( X = F, Cl, Br, I ) 

 

 N`y[d;fSld; tpidg;GupAk; jpwd; fhu cNyhf njhFjpapy; NkypUe;J 
fPohf mjpfupf;fpwJ. Vnddpy; mtw;wpd; madpahf;Fk; Mw;wy; FiwfpwJ. 

 midj;J cNyhf N`iyLfSk; madpg; gbfq;fs; MFk;. vdpDk; ypj;jpak; 
mNahilL> rfg;gpizg;Gg; gz;ig fhl;LfpwJ. 

 ,jw;F fhuzk; kpfr;rpwpa Neu;kpd; madpahdJ vjpu;kpd; madpia mjpf 
KidTWj;Jk; jpwidg; ngw;Ws;sJ. 
 

 jput mk;NkhdpahTld; tpid :  
 

 fhucNyhfq;fs; jput mk;Nkhdpahtpy; fiue;J mlu;ePyepwf;fiury;fisj; 
jUfpd;wd. 

M   +   (x + y) NH3  →  [ M (NH3) x ]
 +

   +   [ e (NH3) y ]
 - 

 ,e;jf; fiury;fs; kpd;flj;Jk; jpwd; nfhz;lit. jput mk;Nkhdpahtpy; fhu 
cNyhf mZf;fs; jq;fspd; ,izjpwd; vyf;l;uhd;fis ,og;gNj ,jw;F 
fhuzk; MFk;. 

 fiury; ePy epwkhf ,Ug;gjw;F fhuzk;> mk;Nkhdpah Vwpa vyf;l;uhd; 
fl;GydhFk; xsp Mw;wiy cwpQ;RfpwJ. 
 

 ePUld; tpid : fhu cNyhfq;fs; ePUld; tpidg;Gupe;J mtw;wpd; 
i`l;uhf;i]Lfisj; jUfpd;wd. ,jDld; i`l;u[d; thA ntspNaw;wg;gLfpd;wd. 
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2 Li     +     2 H 2O    →    2 LiOH    +    H 2 ↑ 

 
 xLf;Fk; nray; : fhu cNyhfq;fs; jq;fspd; ,izjpwd; vyf;l;uhd;fis vspjpy; 

,of;f KbAk;. ,jdhy; mit rpwe;j xLf;Fk; tpidg;nghl;fshfr; nray;gLfpd;wd. 
 

M (s)      →    M
 +

(g)    +   e
 – 

 
 fhu;gDld; tpid : ypj;jpak; Neubahf fhu;gDld; tpidg;gl;L ypj;jpak; fhu;igL 

vd;w madpr; Nru;kj;ij cUthf;FfpwJ. Kw;w cNyhfq;fs; fhu;gDld; Neubahf 
tpidg;Guptjpy;iy. 

2 Li     +     2 C    →    Li2 C2 

fhu cNyhfq;fspd; gad;fs; : 
1. ypj;jpak; kpd;Ntjpf;fyd;fspy; gad;gLfpwJ. 
2. ypj;jpak; fhu;gNdl; kUe;Jfspy; gad;gLfpwJ. 
3. jput Nrhbak; mjpNtf <Ziyfspy; Fspu;tpg;ghdhf gad;gLfpwJ. 
4. nghl;lhrpak; i`l;uhf;i]L nkd; Nrhg;Gfs; jahupj;jypy; gad;gLfpwJ. 
5. rPrpak; xspkpd;fyd;fis tbtikj;jypy; gad;gLfpwJ. 

fhu cNyhf Nru;kq;fspd; nghJg;gz;Gfs; : fhu cNyhfq;fspd; midj;J nghJthd 
Nru;kq;fSk; madpj;jd;ik nfhz;lit. 
Mf;i]Lfs; kw;Wk; i`l;uhf;i]Lfs; :  
 fhu cNyhfq;fs; mjpfsT fhw;wpy; vupf;Fk;NghJ M2O vd;w %yf;$W tha;g;ghL 

nfhz;l rhjhuz Mf;i]Lfis cUthf;Ffpd;wd.  
 mit ePUld; tpidg;gl;L mtw;wpd; fhuj;jd;ikAs;s i`l;uhf;i]Lfis 

cUthf;Ffpd;wd. 
M2O    +    H2O    →     2 MOH 

 
 ypj;jpaj;ijj; jtpu kw;w fhu cNyhfq;fis mjpf msT fhw;wpy; vupf;Fk;NghJ 

rhjhuz Mf;i]LfSld; Nru;j;J nguhf;i]LfisAk; cUthf;ffpd;wd.  
 ,e;j nguhf;i]Lfs; ePUld; tpidg; GupAk;NghJ i`l;uhf;i]Lfs; kw;Wk; H2O2 I 

cUthf;Ffpd;wd. 
M2O2    +    2 H2O    →     2 MOH       +      H2O2   (M = Na, K, Rb, Cs) 

 
 ypj;jpak; kw;Wk; Nrhbak; jtpu kw;w fhu cNyhfq;fs; #g;gu; Mf;i]Lfis 

cUthf;Ffpd;wd. 
 ,e;j #g;gu; Mf;i]LfSk; ePUld; tpidg;GupAk;NghJ i`l;uhf;i]Lfis 

cUthf;Ffpd;wd. 
MO2    +    2 H2O    →     2 MOH       +      H2O2      +       O2               (M = K, Rb, Cs) 

 
Mf;i]Lfs; kw;Wk; i`l;uhf;i]Lfspd; gz;Gfs; : 
 
 J}a epiyapy; Mf;i]fs; kw;Wk; nguhf;i]fs; epwkw;wit. Mdhy; #g;gu; 

Mf;i]Lfs; kQ;rs; my;yJ MuQ;R epwj;jpy; ,Uf;fpd;wd. 
 Nguhf;i]Lfs; ilahfhe;jj; jd;ikf; nfhz;lit. Mdhy; #g;gu; Mf;i]Lfs;  ghuh 

fhe;jj; jd;ikf; nfhz;lit. 
 Mf;i]Lfis ePUld; tpidg;gLj;jp ngwg;gLk; i`l;uhf;i]Lfs; midj;Jk; 

ntz;zpw gbfj; jpz;kq;fshFk;. fhu cNyhf i`l;uhf;i]Lfs; typik kpF 
fhuq;fshFk;. 

 
N`iyLfs; : 
 
 fhu cNyhf N`iyLfs; epwkw;w mjpf cUFepiyf; nfhz;l gbf jpz;kq;fshFk;. 
 mitfs; jFe;j Mf;i]L> i`l;uhf;i]L my;yJ fhu;gNdl;il ePu;j;j i`l;Nuh 

N`ypf; mkpyj;Jld; tpidg;gLj;jp ngwg;gLfpd;wd. 
 Li ypUe;J Cs tiu fhu cNyhfq;fspd; Neu;kpd;jd;ik mjpfupg;gjhy;> cNyhfq;fspd; 

N`iyLfis cUthf;Fk; jd;ik Li ypUe;J Cs tiu mjpfupf;fpwJ. 
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Mf;Nrh mkpy cg;Gfs; : 
 
 fhu cNyhfq;fs; midj;Jk; Mf;N]h mkpyq;fSlDk; cg;Gf;fis 

cUthf;Ffpd;wd. 
 ,e;j cg;Gf;fs; ngUk;ghyhdit ePupy; fiufpd;wd. NkYk; ntg;g epiyg;Gj; jd;ikf; 

nfhz;Ls;sd. 
 njhFjpapy; NkypUe;J fPohf nry;yr; nry;y Neu;kpd;jd;ik mjpfupg;gjhy; 

fhu;gNdl;Lfs; kw;Wk; igfhu;gNdl;Lfspd; epiyg;Gj; jd;ik mjpfupf;fpd;wd. 
 ypj;jpak; fhu;gNdl;bd; epiyg;gj; jd;ik kpfTk; FiwT. vdNt ,J cldbahf 

rpijtilfpwJ. ,jw;F KOKjw; fhuzk; Li
 + kw;Wk; CO3

 2- madpfSf;fpilNaahd 
mjpf cUtsT NtWghL gbf $l;il epiyg;Gj;jd;ik mw;wjhf Mf;FtNj MFk;. 

 

Li 2 CO 3     
             ∆            
               Li 2 O     +       CO 2 

 
 ypj;jpaj;ijj; jtpu kw;w fhu cNyhfq;fs; jpz;k igfhu;gNdl;Lfis 

cUthf;Ffpd;wd. NtW ve;j cNyhfq;fSk; igfhu;gNdl;Lfis cUthf;Ftjpy;iy. 
 

M 2 CO 3     +     CO2     +      H 2 O         →       2 MHCO 3                                (M = Na, K, Rb, Cs) 

 

 midj;J fhu;gNdl;LfSk; igfhu;gNdl;LfSk; ePupy; fiufpd;wd. NkYk; njhFjpapy; 
NkypUe;J fPohfr; nry;Yk;NghJ mtw;wpd; fiujpwd;fs; Ntfkhf mjpfupf;fpd;wd. 

 njhFjpapy; fPohfr; nry;yr; nry;y gbf $L Mw;wy;fs;> ePNuw;W Mw;wy;fistpl kpf 
Ntfkhff; FiwtNj ,jw;F fhuzkhFk;. 

 
fhu cNyhfq;fspd; Kf;fpar; Nru;kq;fs; : 
Nrhbak; fhu;gNdl; (ryit Nrhlh) Na 2 CO 3 . 10 H2O : 

 
 njhopw;rhiyfspy; gad;gLk; fdpk Nru;kq;fspy; Nrhbak; fhu;gNdl;Lk; Kf;fpakhd 

xd;whFk;. ,J rhy;Nt Kiwapy; jahupf;fg;gLfpwJ. 
 ,e;j Kiwapy; mk;NkhdpahthdJ mk;Nkhdpak; fhu;gNdl;lhf khw;wg;gLfpwJ. mJ 

gpd;du; mk;Nkhdpahthy; njtpl;ba epiyapy; cs;s Nrhbak; FNshiuL fiurypd; 
topNa mjpfsT fhu;gd; ilahf;i]L nrYj;Jtjd; %yk; mk;Nkhdpak; 
igfhu;gNdl;lhf khw;wg;gLfpwJ. 

 ,jdhy; cUthd mk;Nkhdpak; igfhu;gNdl; Nrhbak; FNshiuLld; tpidg;gl;L 
Nrhbak; igfhu;gNdl; kw;Wk; mk;Nkhdpak; FNshiuilj; jUfpwJ. 

 Nrhbak; igfhu;gNdl; kpff; Fiwe;j fiujpwidf; nfhz;Ls;sjhy; tPo;gbthfpwJ. 
 Nrhbak; igfhu;gNdl; gpupf;fg;gl;L ntg;gg;gLj;jp Nrhbak; fhu;gNdl; ngwg;gLfpwJ. 

 

2 NH3    +    H2O     +      CO2      →      (NH4) 2 CO 3 

 

(NH4) 2 CO 3      +    H2O     +      CO2      →     2 NH4  H CO 3 

 

2 NH4  H CO 3    +     NaCl    →     NH4   Cl    +      Na  H CO 3 

 

2Na  H CO 3     →    Na 2 CO 3     +      CO2    +    H2O 
 
Nrhbak; fhu;gNdl;bd; gz;Gfs; : 
 Nrhbak; fhu;gNdl; nghJthf ryit Nrhlh vd miof;fg;gLfpwJ. ,J ntz;zpw 

gbfkhd nlf;fh i`l;Nul;lhf gbfkhfpwJ. 
 ,J ePupy; fiue;J fhuf; fiuriy cUthf;Ffpd;wd. ,ij ntg;gg;gLj;Jk;NghJ gbf 

ePiu ,oe;J NkhNdh i`l;Nul;il cUthf;FfpwJ. 
 ,e;j NkhNdh i`l;Nul; KOtJkhf ePuw;w ntz;zpw nghbahf khWfpwJ. ,J 

Nrhlh rhk;gy; vdg;gLfpwJ. 
 

Na 2 CO 3 . 10 H2O     →    Na 2 CO 3 .  H2O    +   9 H2O 
Na 2 CO 3 .  H2O    →    Na 2 CO 3      +      H2O 
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Nrhbak; fhu;gNdl;bd; gad;fs; : 
 

1. Nrhbak; fhu;gNdl; MdJ ryit Nrhlh vd miof;fg;gLfpwJ. ,J Jzpfis 
ntSf;fg; gad;gLfpwJ. 

2. ,J gz;gwp gFg;gha;T kw;Wk; gUkdwp gFg;gha;tpy; Kf;fpakhd Ma;tf fhuzpahfg; 
gad;gLfpwJ. 

3. ,J fbd ePiu nkd;dPuhf khw;Wk; nray;Kiwfspy; gad;gLfpwJ. 
4. ,J fz;zhb> fhfpjk;> ngapz;l; Nghd;witfisj; jahupf;fg; gad;gLfpwJ. 

 
Nrhbak; FNshiuL (m) rikay; cg;G (NaCl) : 
 
 fly; ePiu Mtpahf;fp Nrhbak; FNshiuL jdpahf gpupf;fg;gLfpwJ. fly; ePupd; 

vilapy; 2.7 – 2.9 % tiu Nrhbak; FNshiuL cg;G cs;sJ. 
 cg;G ePiu gbfkhf;Ftjd; %yk;  gz;glhj Nrhbak; FNshiuL ngwg;gLfpwJ. ,jpy; 

Nrhbak; ry;Ngl;> fhy;rpak; ry;Ngl;> fhy;rpak; FNshiuL kw;Wk; nkf;dPrpak; 
FNshiuL Mfpait khRf;fshf cs;sd. 

 gz;glhj cg;gpypUe;J J}a Nrhbak; FNshiuil gpd;tUkhW ngwKbAk;. 
 Kjypy; gz;glhj cg;ig Fiwe;j msT ePUld; Nru;j;J tbfl;b fiuahj 

khRf;fs; ePf;fg;gLfpd;wd. 
 ,f;fiurypDs; HCl thAtpid nrYj;jp Nrhbak; FNshiuL 

gbfkhf;fg;gLfpwJ. 
 Nrhbak; FNshiuil tpl fhy;rpak; kw;Wk; nkf;dPrpak; FNshiuL mjpfkhf 

fiutjhy;> fiurypNyNa jq;fp tpLfpd;wd. 
 
Nrhbak; FNshiubd; gad;fs; : 
 

1. tPl;L cgNahfj;jpw;fhf rhjhuz cg;G rikay; cg;ghf gad;gLfpwJ. 
2. NaOH kw;Wk; Na 2 CO 3  Nghd;w gy fdpk Nru;kq;fspd; jahupg;gpy; gad;gLfpwJ. 

 
Nrhbak; i`l;uhf;i]L : 
 
 tu;j;jf uPjpahf> Nf];l;du; - nfy;du; kpd;fyj;jpy; cg;G ePiu kpd;dhu;gFj;J Nrhbak; 

i`l;uhf;i]L jahupf;fg;gLfpwJ. 
 ,jpy; nku;f;Fup vjpu;kpd;thahfTk;> fhugd; Neu;kpd;thahfTk; gad;gLj;jg;gLfpwJ. 
 FNshupd; thAthdJ Neu;kpd; thapy; ntsptUfpwJ. vjpu;kpd;thapy; Nrhbak; 

tpLtpf;fg;gLfpwJ. NkYk; ,J nku;f;FupAld; Nru;e;J Nrhbak; - nku;f;Fup fyitia 
cUthf;FfpwJ. 

 ,t;thW ngwg;gl;l Nrhbak; - nku;f;Fup cNyhff; fyitia ePUld; tpidg;gLj;Jk; 
NghJ Nrhbak; i`l;uhf;i]ilj; jUfpwJ. 
 
vjpu;kpd;thapy; :  Na

 + 
    +    e

 -
    →    Na (,urf;fyit) 

 
Neu;kpd; thapy; :  Cl

 -
   →    ½ Cl2 ↑    +    e

 – 

 

2 Na (,urf;fyit)   +    2 H2O    →     2 NaOH    +   2 Hg     +     H2 ↑ 

 
Nrhbak; i`l;uhf;i]bd; gad;fs; : 
 

1. Nrhbak; i`l;uhf;i]L Ma;tf tpidf;fhuzpahfg; gad;gLfpwJ. 
2. ,J ghf;i]l;il J}a;ikg;gLj;Jjy; kw;Wk; ngl;Nuhypa Rj;jpfupg;gpy; gad;gLfpwJ. 
3. ,J [Tsp njhopypy;> gUj;jp Jzpfis Nkk;gLj;jg; gad;gLfpwJ. 
4. ,J Nrhg;G> fhfpjk;> nraw;ifg; gl;L kw;Wk; gy;NtW Ntjpg;nghUl;fs; jahupg;gpy; 

gad;gLfpwJ. 
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Nrhbak; igfhu;gNdl; (NaHCO3) : 

 
 njtpl;ba Nrhbak; fhu;gNdl; fiurypy; fhu;gd; il Mf;i]il nrYj;jp ,r;Nru;kk; 

jahupf;fg;gLfpwJ. 
 Nrhbak; i`l;u[d; fhu;gNdl; (m) Nrhbak; ig fhu;gNdl;lhdJ Nff; jahupg;gpy; 

gad;gLfpwJ. 
 Ntg;gg;gLj;Jk; NghJ ,J rpijtile;J fhu;gd; il Mf;i]L Fkpopfis 

cUthf;Ftjhy; Nff;fpDs; Ez;Jisfs; cUthfpwJ. 
 
Nrhbak; igfhu;gNdl;bd; gad;fs; : 
 

1. ,J Kjd;ikahf Nff; jahupg;gpy; gad;gLj;jg;gLfpwJ. 
2. ,J Njhy; Neha; njhw;wpw;F vjpuhd nkd;ikahd jpR mOfy; vjpu;g;nghUshfg; 

gad;gLfpwJ.  
3. jPaizg;ghd;fspy; gad;gLfpwJ. 

 
Nrhbak; kw;Wk; nghl;lhrpaj;jpd; capupay; Kf;fpaj;Jtk; : 
 
 Nrhbak; kw;Wk; nghl;lhrpaj;jpd; xw;iw Neu;kpd;RikAila Neu; madpfs; mjpfstpy; 

capu;j;jputq;fspy; fhzg;gLfpwJ. 
 madpr; rkepiy kw;Wk; euk;Gj; J}z;ly;fis flj;Jjy; Mfpa nray;fspy; ,e;j 

madpfs; kpf Kf;fpa gq;fhw;Wfpd;wd. 
 70kg vilAila xU kdpjdpd; clypy; 5g kw;Wk; 0.06g fhg;gUld; xg;gpLk; NghJ 

Rkhuhf 90g Nrhbak; kw;Wk; 170g nghl;lhrpak; mlq;fpAs;sJ. 
 nry; jputq;fspd; cs;Ns nghl;lhrpak; madpahdJ mjpf mstpy; fhzg;gLfpwJ. 

,q;Nf ,itfs; gy nehjpfis nraYwr; nra;fpwJ. 
 FSf;Nfhi] Mf;]p[Ndw;wk; nra;J ATP ia cUthf;FfpwJ. euk;G rkpf;iffis 

flj;Jtjpy; Nrhbak; - nghl;lhrpak; ,iwg;gp Kf;fpa gq;fhw;WfpwJ. 
 
fhukz; cNyhfq;fs; : 
 
 etPd jdpk tupir ml;ltizapy; ,uz;lhk; njhFjpahdJ ngupypak;> nkf;dPrpak;> 

fhy;rpak;> ];l;uhd;rpak;> Ngupak; kw;Wk; Nubak; Mfpa jdpkq;fisf; nfhz;Ls;sJ. 
 ngupypaj;ijj; jtpu;j;J gpw jdpkq;fspd; Mf;i]Lfs; kw;Wk; i`l;uhf;i]Lfs; 

fhuj; jd;ikapidg; ngw;Ws;sik kw;Wk; mtw;wpd; Mf;i]Lfs; Gtpapy; jhJf;fshf 
fhzg;gLk; jd;ik Mfpatw;why; ,j;jdpkq;fs; nghJthf fhukz; cNyhfq;fs; vd 
miof;fg;gLfpd;wd. 

 
fhukz; cNyhfq;fspd; nghJg;gz;Gfs; : 
 
 ngupypak; mupjhdJ kw;Wk; Nubak; kpfTk; mupjhdJ. ntg;gg;ghiwfspy; 10 rjtPjk; 

kl;Lk; fhzg;gLfpwJ. 
 Gtp NkyLf;fpy; nghJthff; fhzg;gLk; jdpkq;fshf nkf;dPrpak; kw;Wk; fhy;rpak; 

cs;sd. 
 fhu;diyl;> Nlhyikl;> Nkf;dirl; Mfpatw;wpy; nkf;dPrpaKk;> Rz;zhk;Gf;fy;> [pg;rk; 

Mfpatw;wpy; fhy;rpaKk; fhzg;gLfpd;wd. 
 ngUk;ghyhd ];l;uhd;rpak; nrypirl; kw;Wk; ];l;uhd;rpNahidl;by; fhzg;gLfpwJ. 

Ngupak; ngUk;ghYk; Ngiul; jhJtpy; cs;sJ. 
 ANudpaj;jpd; fjpupaf;fj; jd;ikapd; tpisthf cUthFk; nghUs; Nubak;. Mjyhy; 

ANudpaj;ijf; nfhz;Ls;s jhJf;fspy; Nubak; fhzg;gLfpwJ. 
 
thz Ntbf;iffspy; fhu kw;Wk; fhukz; cNyhfq;fs; : 
 
 ngUk;ghyhd fhu kw;Wk; fhukz; cNyhfq;fs; tz;zq;fis cUthf;fg; 

gad;gLfpd;wd. 
 ];l;uhd;rpak; kw;Wk; Ngupak; Nghd;wit thz Ntbf;if epfo;Tfspy; tz;zk; 

cUthf;fg; gad;gLfpd;wd. 
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 vupjyhy;> vyf;l;uhd;fs; fpsu;TWfpd;wd. tof;fkhd Mw;wy; kl;lj;ij tpl> mjpf 
Mw;wy; kl;lj;jpw;Fr; nry;fpd;wd. mtw;wpd; mjpfg;gbahd Mw;wiy mitfs; 
epwKs;s ntbg;G xspahf ntspapLfpd;wd. 

 
fhukz; cNyhfq;fspd; vyf;l;uhd; mikg;G : nghJthd ,izjpwd; $l;L vyf;l;uhd; 
mikg;G ns

 2 .  
jdpkk; FwpaPL mZ vz; vyf;l;uhd; mikg;G 
ngupypak; Be 4 [He] 2s

2 

nkf;dPrpak; Mg 12 [Ne] 3s
2 

fhy;rpak; Ca 20 [Ar] 4s
2 

];l;uhd;rpak; Sr 38 [Kr] 5s
2 

Ngupak; Ba 56 [Xe] 6s
2 

Nubak; Ra 88 [Rn] 7s
2 

 
nghJthd Mf;]p[Ndw;w epiy : 
 
 ,itfs; vspjpy; jq;fspd; ,izjpwd; $l;by; cs;s ,uz;L vyf;l;uhd;fis ,oe;J 

,ul;il kpd;RikAila Neu;kpd; madpfis (M
+2

) cUthf;Ffpd;wd. 
 fhukz; cNyhfq;fs; +2 vd;w xNu xU Mf;]p[Ndw;w epiyia kl;LNk 

nfhz;Ls;sd. 
 
mZ kw;Wk; madp Muq;fs; : 
 
 fhukz; cNyhfq;fspd; mZ kw;Wk; madp Muq;fspd; kjpg;Gfs; mtw;wpw;F 

,izahd fhu cNyhfq;fisf; fhl;bYk; FiwthdjhFk;. 
 Vnddpy; ,uz;lhk; njhFjp jdpkq;fs; mjpf mZf;fU kpd;Rikiag; ngw;wpUg;gjhy; 

mitfspd; vyf;l;uhd;fs; mZf;fUtpid Nehf;fp typikahff; ftug;gLfpd;wd. 
 njhFjpapy; NkypUe;J fPohfr; nry;Yk;NghJ> $Lfspd; vz;zpf;if kw;Wk; jpiu 

kiwg;G tpisT mjpfupg;gjhy; mZ kw;Wk; madp Muq;fs; mjpfupf;fpd;wd. 
 
madpahf;Fk; Mw;wy; : 
 
 p – njhFjp jdpkq;fNshL xg;gpLk;NghJ> fhukz; cNyhfq;fs; Xustpw;F ngupa 

cUtstpidg; ngw;wpUg;gjhYk;> njhFjpapy; fPohf mZtpd; cUtsT 
mjpfupg;gjhYk; madpahf;Fk; Mw;wy; FiwfpwJ. 

 Gjpa $Lfs; cUthf;fg;gLjy; kw;Wk; cl;$l;by; cs;s vyf;l;uhd;fspd; jpiukiwg;G 
tpisT mjpfkhjy; Mfpait ,jw;F fhuzkhf mikfpd;wd. 

 Kjy; njhFjp jdpkq;fisf; fhl;bYk; ,uz;lhk; njhFjp jdpkq;fspd; madpahf;Fk; 
Mw;wy; mjpfk;. Vnddpy; mitfs; rpwpa cUtstpidg; ngw;wpUf;fpd;wd. 

 
madpahf;Fk; Mw;wypy; Vw;gLk; khWghLfs; : 
 
 fhu cNyhfq;fisf; fhl;bYk; fhukz; cNyhfq;fspd; Kjy; madpahf;Fk; Mw;wy; 

Fiwthf ,Ue;jNghjpYk; ,uz;lhk; madpahf;Fk; Mw;wy; kjpg;G MdJ fhu 
cNyhfq;fisf; fhl;bYk; kpfTk; Fiwthf cs;sJ. 

 Vnddpy; fhu cNyhfq;fspy; ,uz;lhtJ vyf;l;uhdhdJ Vw;nfdNt epiyahd ke;j 
thAtpd; vyf;l;uhd; mikg;gpidg; ngw;Ws;s xw;iw Neu;kpd;RikAila 
madpapypUe;J ePf;f Ntz;Lk;. 

 fhukz; cNyhfq;fisg; nghUj;j tiuapy; mtw;wpd; xw;iw Neu;kpd;RikAila 
madpahdJ mitfspd; ,izjpwd; $l;by; ,d;Dk; xU vyf;l;uhidg; 
ngw;wpUg;gjhy; mitfis vspjhf ePf;f ,aYk;. 

 
ePNuw;W vd;jhy;gp : 
 
 fhu cNyhfq;fisf; fhl;bYk; fhukz; cNyhfq;fs; mjpf mstpy; 

ePNuw;wkilfpd;wd. Vnddpy; fhukz; cNyhf madpfspd; ePNuw;W Mw;wyhdJ fhu 
cNyhf madpfspd; ePNuw;W Mw;wiy tpl mjpfk;. 
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 fhu cNyhfq;fisg; Nghd;Nw> fhukz; cNyhf madpfspd; Muk; njhFjpapy; 
mjpfupf;fk;NghJ> mtw;wpd; ePNuw;W Mw;wy; FiwfpwJ. 

 

Be  >  Mg  >  Ca  >  Sr  >   Ba 

 
vyf;l;uhd; ftu;j; jd;ik : fhu cNyhfq;fisg; Nghd;Nw> fhukz; cNyhfq;fspYk; 
njhFjpapy; NkypUe;J fPohf nry;Yk;NghJ vyf;l;uhd; ftu;j; jd;ik FiwfpwJ. 
 
Rlupd; epwk; kw;Wk; epwkhiy :  
 
 fhukz; cNyhf cg;Gfis mlu; i`l;NuhFNshupf; mkpyj;jpy; Nru;j;J <ukhf;fp> 

mjid gpshl;bdf; fk;gpapd; Kidapy; itj;J Rlupy; ntg;gg;gLj;Jk;NghJ> gpd;tUk; 
jdpj;Jtkpf;f Rlu; epwq;fisf; fhl;Lfpd;wd 
 

jdpkk; Rlupy; fhl;Lk; epwk; miyePsk; 
fhy;rpak;  nrq;fy; rptg;G 622 

];l;uhd;rpak;  fpupk;rd; rptg;G 689 
Ngupak; Mg;gps; gr;ir 554 

 
 Rlupd; ntg;gj;jhy; ,izjpw vyf;l;uhd;fs; fpsu;Tw;W mjpf Mw;wy; epiyf;Fr; 

nry;fpd;wd. ,it mtw;wpd; cz;ikahd Mw;wy; epiyf;Fj; jpUk;Gk;NghJ> $Ljy; 
Mw;wiy xspahf ckpo;fpwJ. 

 
ngupypaj;jpd; jdpj;Jtkpf;fj; jd;ik :  
 
ngupypak; Kuz;gl;l gz;Gfisg; ngw;wpUg;gjw;F Kf;fpa fhuzk; mj;njhFjpapy; cs;s kw;w 
jdpkq;fisf; fhl;bYk; ,jd; rpwpa cUtsT> mjpf vyf;l;uhd; ftu;j; jd;ik> mjpf 
madpahf;Fk; Mw;wy; kw;Wk; mjpf KidTWj;Jk; jd;ik MfpaitahFk;. 
 
ngupypaj;jpd; gz;Gfis mj;njhFjpapy; cs;s gpw jdpkq;fNshL xg;gpLjy; : 
 

t. 
vz; 

ngupypak; mf;FLk;gj;jpy; cs;s gpw jdpkq;fs; 

1 rfg;gpizg;Gr; Nru;kq;fis cUthf;Ffpd;wd. madpr; Nru;kq;fis cUthf;Ffpd;wd. 
2 cau;e;j cUFepiy kw;Wk; nfhjpepiy Fiwthd cUFepiy kw;Wk; 

nfhjpepiy 
3 cau; ntg;gepiyfspYk; $l ePUld; tpid 

Guptjpy;iy. 
ePUld; tpid Gupfpd;wd. 

4 i`l;u[Dld; Neubahf ,iztjpy;iy. i`l;u[Dld; Neubahf ,izfpd;wd. 
5 N`iyLfs; rfg;gpizg;Gj; jd;ik 

cilait. 
N`iyLfs; madpj;; jd;ikAilait. 

 
%iytpl;lj; njhlu;G : 
 
 fhu cNyhfq;fisg; Nghd;Nw> ngupypaKk; ,uz;lhk; njhFjpapd; Kjy; jdpkkhd 

mYkpdpaj;Jld; %iytpl;lj;jpy; njhlu;gpidf; nfhz;Ls;sJ. 
 ,e;Neu;tpy; ,e;j madpfspd;  cUtsTfs; ( rBe

2+
 = 0.45 A

0 kw;Wk; rAl
3+

 = 0.54 A
0
) 

mjpf mstpy; neUf;fkhd kjpg;gfisf; nfhz;bUf;ftpy;iy. 
 vdpDk; XuyF gug;gpy; mitfspd; mlu;j;jpahdJ neUf;fkhd kjpg;Gfisg; 

ngw;Ws;sJ. (Be
2+

 = 2.36 kw;Wk; Al
3+

 = 2.50). ,itfspd; vyf;l;uhd; ftu;j;jd;ik 
kjpg;GfSk; rkk;    (Be = 1.5 kw;Wk; Al = 1.5). 

 
ngupypak; kw;Wk; mYkpdpaj;jpw;F ,ilNaahd xw;Wikfs; : 
 
 mYkpdpak; FNshiuL Nghd;Nw> FNshiuL ,izg;G ghyj;jpidf; nfhz;Ls;s 

,ul;il tbtikg;gpid ngupypak; FNshiuL nfhz;Ls;sJ.  
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 ngupypak; kw;Wk; mYkpdpak; (BeF4
2-

, AlF6
 3-

) Nghd;w mizTr; Nru;kq;fisj; jUk; 
,ay;gpid mjpf mstpy; ngw;Ws;sJ. 

 ngupypak; kw;Wk; mYkpdpaj;jpd; i`l;uhf;i]Lfs; <upay;Gj; jd;ikapidg; 
ngw;Ws;sd. 

 ngupypak; fhu;iglhdJ ePuhw;gFg;gpy;> mYkpdpak; fhu;igilg; NghyNt kPj;Njidj; 
jUfpwJ. 

 ngupypak; kw;Wk; mYkpdpak;> iel;upf; mkpyj;jhy; nrayw;wjhfpwJ. 
 
fhukz; cNyhfq;fspd; Ntjpg;gz;Gfs; : fhu cNyhfq;fisf; fhl;bYk; fhukz; 
cNyhfq;fs; Fiwthd tpidj;jpwidg; ngw;Ws;sd. njhFjpapy; fPNo tUk;NghJ ,tw;wpd; 
tpidj;jpwd; mjpfupf;fpwJ. 
 N`y[d;fSld; tpid : mjpf ntg;gepiyapy; midj;J fhukz; cNyhfq;fSk; 

N`y[d;fSld; ,ize;J mitfspd; N`iyLfis cUthf;Ffpd;wd. 
     

M    +     X2     →      M X 2      ( M = Be, Mg, Ca, Sr, Ba, Ra)  (X = F, Cl, Br, I) 

 
 i`l;u[Dld; tpid :  

 ngupypaj;jpidj; jtpu;j;J gpw jdpkq;fs; ntg;gg;gLj;Jk;NghJ i`l;u[Dld; 
,ize;J MH2 vd;w nghJ tha;g;ghLila i`l;iuLfisj; jUfpwJ. 

 BeCl2 kw;Wk; LiAlH4 Mfpatw;iw tpidg;gLj;Jtjd; %yk; BeH2 Ij; 
jahupf;fyhk;. 

                                       

BeCl2       +     LiAlH4     →    BeH2    +    LiCl     +    AlCl3 

 
fhukz; cNyhfq;fspd; gad;fs; : 
 
ngupypaj;jpd; gad;fs; : 
 Fiwe;j mZvz; kw;Wk; X – fjpu;fis cl;ftu;jy; Fiwthf ,Ug;gjhy;> X – fjpu; 

Foha;fspd; ntspNaWk; gFjp kw;Wk; X – fjpu; fz;Lzu;tpfspy; gad;gLfpwJ. 
 fjpu; ckpo;T Ma;Tfspy; khjpupapid itf;Fk; fyd;fs; nghJthf ngupypaj;jpdhy; 

jahupf;fg;gLfpwJ. 
 Mw;wy; kpf;f Jfs;fis ngupypak; jd; topNa mDkjpg;gjhy;> ,J Jfs; 

KLf;fpfspy; gad;gLk; Foha;fspy; gad;gLfpwJ. 
 
nkf;dPrpaj;jpd; gad;fs; : 
 
 ,Uk;G kw;Wk; v/fpypUe;J ry;giu ePf;fg; gad;gLfpwJ. 
 Mr;rpLk; njhopypy;> epow;gl mr;R gjpTfis cUthf;fg; gad;gLk; jfLfshfg; 

gad;gLfpwJ. 
 Mfha tpkhdq;fs; kw;Wk; VTfizfs; jahupg;gjpy; nkf;dPrpaj;jpd; cNyhff; 

fyitfs; gad;gLfpwJ. 
 
fhy;rpaj;jpd; gad;fs; : 
 
 fl;Lkhdj;jpw;F gad;gLk; rpnkz;l; kw;Wk; fyitfs; jahupg;gjpy; gad;gLfpwJ. 
 ntw;wplf; Foha;fspy; thA khR ePf;fpahfg; gad;gLfpwJ. 
 cuq;fs;> fhd;fpuPl;Lfs; kw;Wk; ghuP];rhe;J Mfpatw;wpy; cs;sJ. 

 
];l;uhd;rpaj;jpd; gad;fs; : 
 
 90Sr MdJ Nfd;ru; kUj;Jtj;jpy; gad;gLfpwJ. 
 87Sr/86Sr tpfpjkhdJ> fly;rhu; Ma;T kw;Wk; tpyq;Ffspd; ,lg;ngaw;r;rpid njhlu;jy;> 

Fw;w jlatpaypy; gad;gLfpwJ. 
 ghiwfs; taij jPu;khdpg;gjpy; gad;gLfpwJ. 
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Ngupaj;jpd; gad;fs; : 
 
 cNyhftpaypy; gad;gLfpwJ. 
 ,jd; Nru;kq;fs; ngl;Nuhypaj; njhopw;rhiyfs;> fjpupaf;ftpay; kw;Wk; ntg;g 

njhopw;El;gq;fspy; gad;gLfpwJ. 
 jhkpu cNyhf J}a;ikahf;fspy; Mf;]p[d; ePf;fpahfg; gad;gLfpwJ. 
 njhiyf;fhl;rp kw;Wk; kpd;dZtpay; Foha;fspy; vQ;rpAs;s Mf;]p[id ePf;fg; 

gad;gLk; J}a;ikahf;fpahfg; gad;gLfpwJ. 
 
Nubaj;jpd; gad;fs; : 
 
 fbfhuq;fs;> mZf;fU jl;Lfs;> thD}u;jp rhtpfs;> cgfuz Row;wpfs; 

Mfpatw;wpw;fhd xspUk; Nkw;G+r;Rfspy; Nubak; gad;gLfpwJ. 
 
fhukz; cNyhf Nru;kq;fspd; nghJg;gz;Gfs; : 
 
 ,uz;lhk; njhFjp jdpkq;fspy; mjpfkhf fhzg;gLk; Mf;]p[Ndw;w epiy +2 MFk;. 
 fhukz; cNyhfq;fs; cUthf;Fk; Nru;kq;fs; ngUk;ghYk; madpj;jd;ik cilait. 
 fhu cNyhf Nru;kq;fisf; fhl;bYk; Fiwthd madpj;jd;ikia ngw;Ws;sd. 

Vnddpy; ,itfs; rpwpa cUtsT kw;Wk; mjpf kpd;Rikiag; ngw;Ws;sd. 
Mf;i]Lfs;: fhukz; cNyhfq;fs; nghJthf Nkhdhf;i]LfisAk;> nguhf;i]LfisAk; 
jUfpd;wd. 
 Nkhdhf;i]L : 

 cNyhfq;fis Mf;]p[Dld; ntg;gg;gLj;jp Nkhdhf;i]Lfs; ngwg;gLfpd;wd. 
 BeO kw;Wk; MgO MdJ ePupy; fiutjpy;iy. Mdhy; kw;w jdpkq;fspd; 

Mf;i]Lfs; ePupy; fiue;J i`l;uhf;i]Lfisj; jUfpd;wd. 
 Be

 2+ madpahdJ rpwpa cUtsitg; ngw;Ws;sjhy;> BeO MdJ 
rfg;gpizg;Gj jd;ikiag; ngw;Ws;sJ. kw;wj; jdpkq;fspd; Mf;i]Lfs; 
madpj; jd;ikAilaJ. 

 nguhf;i]Lfs; :  
 ngupypaj;jpidj; jtpu;j;J> gpw cNyhfq;fs; nguhf;i]Lfisj; jUfpd;wd. 
 mjpf ntg;gepiyapy; Nkhdhf;i]Lfis Mf;]p[Dld; tpidg;gLj;jp 

,itfs; ngwg;gLfpd;wd. 
2 BaO    +    O2     →     2 BaO2 

i`l;uhf;i]Lfs; : 
 
 BeO jtpu;j;J gpw Mf;i]Lfs; midj;Jk; fhuj;jd;ik cilait. mit ePUld; 

tpidg;Gupe;J gFjpasT fiuaf;$ba i`l;uhf;i]Lfisj; jUfpd;wd. 
 xU njhFjpapy; NkypUe;J fPohf> fhukz; cNyhf i`l;uhf;i]Lfspd; fiujpwd;> 

ntg;gepiyg;Gj; jd;ik kw;Wk; fhuj;jd;ik Mfpait mjpfupf;fpd;wd. 
 vdpDk; fhu cNyhf i`l;uhf;i]Lfisf; fhl;bYk; fhukz; cNyhf 

i`l;uhf;i]Lfs; Fiwthd fhuj;jd;ikapidg; ngw;Ws;sd. 
 ngupypak; i`l;uhf;i]L <upay;Gj; jd;ik cilaJ. ,J mkpyk; kw;Wk; fhuk; 

Mfpa ,uz;LlDk; tpidGupfpwJ. 
 

Be(OH)2     +   2NaOH    →      Na2 BeO2    +     2 H2O 

 

Be(OH)2     +   2HCl    →       BeCl2    +     2 H2O 
N`iyLfs; : 
 
 fhukz; cNyhfq;fs; MX2 vd;w nghJthd tha;g;ghLila N`iyLfis 

cUthf;Ffpd;wd. cNyhfq;fis N`y[Dld; ntg;gg;gLj;jp ,itfisj; jahupf;f 
KbAk;. 

M      +        X2       →         MX2 

 Be
 2+ madpahdJ rpwpa cUtsitg; ngw;Ws;sjhy;> ngupypak; N`iyL 

rfg;gpizg;Gj; jd;ikapidg; ngw;Ws;sJ. 
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 ngupypak; N`iyilj; jtpu;j;J> fhukz; cNyhfq;fspd; midj;J N`iyLfSk; 
madpj; jd;ik cilait. 

 gpw cNyhfq;fspd; FNshiuLfs; kw;Wk; /GSiuLfs; madpg;gbfq;fshFk;. ,it 
cUfpa epiy kw;Wk; fiury; epiyapy; kpd;rhuj;jpid ed;F flj;Jfpd;wd. 

 
Mf;Nrh mkpy cg;Gfs; : fhukz; cNyhfq;fs; Mf;Nrh mkpyq;fspd; cg;Gfis 
cUthf;Ffpd;wd. 
 
 fhu;gNdl;Lfs; : 

 vy;yh fhu;gNdl;LfSk; ntg;gg;gLj;Jk;NghJ rpije;J fhu;gd; ilahf;i]L 
kw;Wk; Mf;i]il jUfpd;wd. 

 xU njhFjpapy; NkypUe;J fPohf> fhu;gNdl;Lfspd; fiujpwd; FiwfpwJ. 
 njhFjpapy; fPopwq;Fk;NghJ> Neu; madpfspd; cUtsT mjpfupf;f mtw;wpd; 

ntg;g epiyg;Gj; jd;ik mjpfupf;fpwJ. 
 ry;Ngl;Lfs; : 

 fhukz; cNyhfq;fspd; ry;Ngl;Lfs; ntg;gepiyg;Gj; jd;ikAilait.  
 BeSO4 kw;Wk; MgSO4 Mfpait ePupy; fiufpd;wd. CaSO4  ypUe;J BaSO4 f;F 

nry;Yk;NghJ fiujpwd; FiwfpwJ. 
 Be

2+ kw;Wk; Mg
2+ madpfs; ePNuw;w vd;jhy;gp kjpg;Gfs; mtw;wpd; gbff;$L 

Mw;wiytpl mjpfkhf ,Ug;gjhy; mitfspd; ry;Ngl;Lfs; ePupy; fiufpd;wd. 
 iel;Nul;Lfs; : 

 fhu;gNdl;Lfis ePu;j;j iel;upf; mkpyj;jpy; fiuj;J iel;Nul;Lfs; 
ngwg;gLfpd;wd. 

 nkf;dPrpak; iel;Nul; MW ePu; %yf;$WfSld; gbfkhfpd;wJ. Ngupak; 
iel;Nul; ePuw;w cg;ghf gbfkhfpwJ. 

 cUtsT mjpfupf;Fk;NghJ i`l;Nul;Lfs; cUthFk; ,ay;G FiwfpwJ. 
 midj;J iel;Nul;LfSk; ntg;gg;gLj;Jk;NghJ Mf;i]Lfisj; jUfpd;wd. 

 
fhy;rpaj;jpd; Kf;fpakhdr; Nru;kq;fs; : 
fhy;rpak; Mf;irL CaO : 
 tzpf uPjpapy; Rz;zhk;Gf; fy;iy> Rz;zhk;G fhsthapy; 1070 – 1270K  ntg;gepiy 

vy;iyapy; ntg;gg;gLj;Jtjd; %yk; ,J jahupf;fg;gLfpwJ. 
 

CaCO3      CaO    +      CO2 

 

 tpid kPs;tpidahjyhy;> tpidapid Kw;wpYk; epfo;j;j VJthf> tpidapy; 
cUthFk; fhu;gd; ilahf;i]L clDf;Fld; ePf;fg;gLfpwJ. 

 
fhy;rpak; Mf;irbd; gz;Gfs; : 
 
 fhy;rpak; Mf;i]il fhw;wpy; itf;Fk;NghJ> fhu;gd; ilahf;i]L kw;Wk; 

<ug;gjj;jpid cwpQ;RfpwJ. 
 tiuaWf;fg;gl;l ePupidr; Nru;f;Fk;NghJ fhy;rpak; Mf;i]L fl;bfs; 

cilf;fg;gLfpd;wd. ,r;nray; Rz;zhk;ig ePu;f;fr; nra;jy; vd;Wk; cUthFk; 
tpisnghUs; ePw;Wr; Rz;zhk;G vdTk; miof;fg;gLfpd;wd. 

 Rl;l Rz;zhk;G> fhu;gd; ilahf;i]Lld; tpidg;gl;L Nrhlh Rz;zhk;igj; jUfpwJ. 
,J SiO2 kw;Wk; P4O10 Mfpatw;Wld; Nru;e;J KiwNa CaSiO3 kw;Wk; Ca3(PO4)2 
Mfpatw;iwj; jUfpd;wJ. 

CaO    +    SiO2     →     CaSiO3 

 

6CaO    +    P4O10   →    2 Ca3(PO4)2 

fhy;rpak; Mf;irbd; gad;fs; : 
 

1. rpnkz;l;> fl;Lkhdg; G+r;Rfs; kw;Wk; fz;zhbj; jahupg;gpy; gad;gLfpwJ. 
2. Nrhbak; fhu;gNdl; kw;Wk; ePw;Wr;Rz;zhk;G jahupj;jypy; gad;gLfpwJ. 
3. ru;f;fiuj; J}a;ikahf;fypYk; cyu;j;Jk; tpidg;nghUshfTk; gad;gLfpwJ. 
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fhy;rpak; i`l;uhf;i]L jahupj;jy; : fhy;rpak; Mf;i]Lld; ePupidr; Nru;f;Fk;NghJ 
fhy;rpak; i`l;uhf;irL fpilf;fpwJ. 
            

CaO    +    H2O   →   Ca(OH)2 

 
fhy;rpak; i`l;uhf;i]bd; gz;Gfs; :  
 
 ,J ePupy; gFjpasNt fiuAk;. ,jd; ePu;f; fiury; Rz;zhk;G ePu; vdTk;> ePw;Wr; 

Rz;zhk;gpd; njhq;fy; ePu;f; fiury; Rz;zhk;G ghy; vdTk; miof;fg;gLfpwJ. 
 fhu;gd; ilahf;i]il ePw;Wr; Rz;zhk;gpd; topNa nrYj;Jk;NghJ> mJ ghy;Nghy 

khWfpwJ. ,jw;F fhuzk; ,e;epfo;tpy;> fhy;rpak; fhu;gNdl; cUthfpwJ. 
 

Ca(OH)2         +      CO2        →    CaCO3        +    H2O  
   

 $Ljyhf mjpf msT fhu;gd; ilahf;i]L nrYj;Jk;NghJ> tPo;gbT fiue;J 
fhy;rpak; i`l;u[d; fhu;gNdl;il jUfpwJ. 

 

CaCO3        +    CO2        +    H2O        →      Ca(HCO3)2 

 
 ePu;j;jr; Rz;zhk;G> FNshupDld; tpidGupe;J> ryitj;J}spd; xU gFjpg; nghUshd 

i`g;Ngh FNshiul;ilj; jUfpwJ. 
 

Ca(OH)2       +    2Cl2     →      CaCl2       +    Ca(OCl)2       +  2 H2O  

    
fhy;rpak; i`l;uhf;i]bd; gz;Gfs; :  
 

1. fhy;rpak; i`l;uhf;irL fl;Lkhdg; nghUl;fs; kw;Wk; fyitfs; jahupg;gjpy; 
gad;gLfpwJ. 

2. Ez;Zapu; vjpu;g;G ,ay;gpidg; ngw;wpUg;gjhy; Rz;zhk;G mbj;jypy; gad;gLfpwJ. 
3. fz;zhb cw;gj;jp nra;jy;> Njhy; gjdpLk; njhopy;fs;> ryitj;J}s; jahupg;gjpy; 

kw;Wk; ru;f;fiuj; jahupj;jypy; gad;gLfpwJ. 
 
[pg;rk; :  
 
 tuyhw;Wf;F Ke;ija ngupa fly; tbepy gug;gpy; ,Ue;j ePu; Mtpahtjhy; [pg;rg; 

gLiffs; cUthfpd;wd.  
 ePu; Mtpahf khWk; NghJ mjpy; mlq;fpAs;s jhJg;nghUl;fs; nrwpT mjpfupg;gJld; 

mit gbfkhfpd;wd. 
 
[pg;rj;jpd; gz;Gfs; : 
 
 [pg;rk; ePupy; Xustpw;F fiuAk;. ntg;gepiy ,jd; fiujpwd; kPJ jhf;fj;jpid 

Vw;gLj;JfpwJ. ntg;gepiy mjpfupf;Fk;NghJ> kw;w cg;Gfisg; Nghy; my;yhky; ,jd; 
fiujpwd; FiwfpwJ. ,g;gz;G vjpu;fiujpwd; vd miof;fg;gLfpwJ. 

 [pg;rk; nghJthf epwkw;w ntz;ikahfNth my;yJ ntspu;e;j epwj;ijNah 
nfhz;bUf;Fk;. 

 rpy Neuq;fspy;> [pg;rk; kyu;fspd; ,jo;fis xj;j tbtikg;gpy; fpilf;fg; ngWfpwJ. 
,t;tif ‘ghiytd Nuh[h vd miof;fg;gLfpwJ. 

 [pg;rk; Fiwthd ntg;gf; flj;Jk; jpwidg; ngw;Ws;sJ. ,jd; fhuzkhf cyu; 
Rtu;fs; kw;Wk; Rtu;g;gyiffs; jahupj;jpl gad;gLfpwJ. 

 [pg;rj;jpd; xU tifahd mygh];lu; mzpfyd;fs; jahupf;f gad;gLfpwJ. 
 ,J Jfs; tbtKila> xsp CLUt ,ayhj;jd;ik cilaJ. ‘Nkh’fbdj;jd;ik 

mstPl;by; [pg;rj;jpd; fbdj;jd;ik 1.5 Kjy; 2.0 tiu. ,jd; mlu;j;jpvz; 2.3 Kjy; 
2.4 tiu. 
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[pg;rj;jpd; gad;fs; : 
 

1. cyu; gyiffs;> G+r;Rg; gyiffs; jahupg;gjpy; [pg;rk; gad;gLfpwJ. 
2. Rtu;fSf;F ,Wjp tbtk; nfhLf;fTk;> Nkw;$iufs; kw;Wk; miwfis gFjpfshf 

gpupf;fTk; G+r;Rg; gyiffs; gad;gLfpwJ. 
3. [pg;rj;jpd; kw;nwhU gad;ghL ghuP];rhe;J jahupg;gjhFk; [pg;rj;jpid 3000 

ghud; P̀l;by; #LgLj;jp ghuP];rhe;J jahupf;fg;gLfpwJ. 
4. Ntshz;ikj; Jiwapy; kz;Zld; Nru;f;fg;gLk; nghUshfTk;> fl;Lg;gLj;jpahfTk;> 

cukhfTk; gad;gLfpwJ. 
5. [pg;rk; Kf;fpakhf ,izj;jy; kw;Wk; nfl;bahf;Fk; gz;Gfisg; ngw;Ws;sjhy; 

gw;gir> \hk;Gfs; kw;Wk; Kbj;njhlu;ghd nghUl;fspy; gad;gLfpwJ. 
6. Nghu;l;yhz;L rpnkz;l;Lfspy;> [pg;rk; xU Kf;fpa gFjpg; nghUshFk;. ,J 

fhd;fpuPl;Lfs; fbdkhFk; Ntfj;jpidf; fl;Lg;gLj;JfpwJ. 
 
ghuP];rhe;J (m) fhy;rpak; ry;Ngl; n`kp i`l;Nul; (CaSO4. ½ H2O) : 
 ,J fhy;rpak; ry;Ngl;bd; n`kpi`l;Nul;lhFk;.  
 [pg;rj;ij (CaSO4. 2 H2O), 393K ntg;gepiyf;F ntg;gg;gLj;jp ghuP];rhe;J 

ngwg;gLfpwJ. 
2CaSO4. 2 H2O(s)     →   2 CaSO4.  H2O     +  3 H2O 

 
 393K ntg;gepiyf;F Nky; vt;tpj ePNuwpa %yf;$Wk; fhzg;gLtjpy;iy. NkYk; 

ePuw;w fhy;rpak; ry;Ngl;(CaSO4) cUthfpwJ. ,J Kw;wpYk; vupf;fg;gl;l rhe;J vd 
miof;fg;gLfpwJ. 

 ,J ePUld; Nru;e;J fbdkhFk; gz;gpidg; ngw;Ws;sJ. NghJkhd msT ePUld; 
,jidr; Nru;f;Fk;NghJ ,J nefpopiag; Nghd;w nghUshf khwp 5 Kjy; 15 
epkplq;fspy; fbdkhd nghUshf khWfpwJ. 

 
ghuP];rhe;Jtpd; gad;fs; : 

1. fl;Lkhdj; njhopypy; ,J mjpf mstpy; gad;gLfpwJ. 
2. xU cWg;gpy; vYk;G KwpT my;yJ RSf;F ghjpf;fg;gl;Ls;s ,lq;fis efuhky; 

,Uj;jp itf;f gad;gLfpwJ. 
3. gw;rPuhf;Fk; Jiw> mzpfyd;fs; cUthf;Fk; njhopy;> rpiyfs; kw;Wk; thu;g;Gfs; 

cUthf;Ftjpy; ,J gad;gLfpwJ. 
 
nkf;dPrpak; kw;Wk; fhy;rpaj;jpd; capupay; Kf;fpaj;Jtk; : 
 xU ruhrup kdpj clypy; 25g mkf;dPrpak; kw;Wk; 1200g fhy;rpak; mlq;fpAs;sJ. 

 
nkf;dPrpaj;jpd; Kf;fpaj;Jtk; : 
 nehjpfs; tpidA+f;fpfshfr; nray;gLk; capu;Ntjp tpidfspy; nkf;dPrpak; Kf;fpa 

gq;fhw;WfpwJ. 
 gh];Ngl; gupkhw;wk; kw;Wk; Mw;wy; ntspg;gLj;Jjypy; ATP ia gad;gLj;Jk; 

nehjpfspy; ,J ,izf;fhuzpahfTk; nray;gLfpwJ. 
 ,J DNA njhFj;jYf;Fk; mjd; nray;ghLfSf;Fk; kpf Kf;fpakhdjhFk;. 
 ek; clypy; kpd;gFspfis rkd;gLj;Jk; gzpapYk; ,J gad;gLfpwJ. 
 ,jd; FiwghL typg;G kw;Wk; euk;Gj; jir ,izg;gpy; vupr;ry; cUthf fhuzkhf 

mikfpwJ. 
 Xspr;Nru;f;ifspy; Kf;fpag;gq;F tfpf;Fk; epwkpahd FNshNuh/gpy; nkf;dPrpaj;jpidf; 

nfhz;Ls;sJ. 
 
fhy;rpaj;jpd; Kf;fpaj;Jtk; : 
 
 vYk;G kw;Wk; gw;fspy; Kf;fpag; gFjpg; nghUshf fhy;rpak; gad;gLfpwJ. 
 fhy;rpNlhdpd; kw;Wk; ghuh ijuha;L `hu;Nkhd;fshy; ,uj;jj;jpy; ,jd; msT 

guhkupf;fg;gLfpwJ. 
 ,uj;jj;jpy; fhy;rpaj;jpd; Fiwghl;bdhy;> ,uj;jk; ciwa mjpf Neuk; MfpwJ. 

NkYk; ,J jir RUf;fj;jpw;Fk; Kf;fpa fhuzkhfpwJ. 
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myF 6. thA epiyik 
ghl mwpKfk; : 
 
 ehk; cztpy;yhky; rpy thuq;fSk;> ePupy;yhky; rpy ehl;fSk; capu;tho ,aYk; 

Mdhy; fhw;wpy;yhky; rpy epkplq;fs; kl;LNk capu;tho ,aYk;. 
 Xt;nthU nehbg;ngOJk; ehk; EiuaPuy; KOtJk; epuk;Gk; tifapy; fhw;wpid 

cl;Rthrpf;fpd;Nwhk;. rpy fhw;W %yf;$Wfs; ekJ Njitf;F gad;gLfpwJ. ekf;F 
Njitaw;w rpy %yf;$Wfs; ntspRthrj;jpd; %yk; ek;ik Rw;wpAs;s fhw;wpy; fye;J 
tpLfpwJ. 

 ek;ikr; #o;e;Js;s fhw;whdJ thA epiyikapy; cs;sJ. ,J gUg;nghUspd; vspa 
epiyahFk;. thAf;fspd; ,iagpidg; nghUj;J mjd; Ntjpj; jd;ik mike;jhYk;> 
midj;J thAf;fSk; ,aw;gz;Gfspy; Fwpg;gplj;jf;f mstpy; xj;j gz;Gfisf; 
nfhz;Ls;sd. 

 Gtp tspkz;lyj;jpy; cs;s fhw;wpdhy; #og;gl;Ls;sJ. ,f;fhw;wpd; ,iaG Rkhu; 78% 
iel;u[d;> 21% Mf;]p[d; kw;Wk; 1% gpw thAf;fisAk; cs;slf;fpaJ. 

 ehkwpe;j jdpkq;fspy;> VO jdpkq;fs; kl;LNk ,ay;ghd tspkz;ly epiyapy; thA 
epiyikapy; fhzg;gLfpwJ. i`l;u[d;(H2), iel;u[d;(N2),  Mf;]p[d;(O2),  
GSupd;(F2),  kw;Wk; FNshupd;(Cl2),  Mfpad thA epiyikapy; fhzg;gLk; <uZ 
%yf;$WfshFk;. 

 XNrhDk; Mf;]p[idg; Nghd;W miw ntg;gepiyapy; thA epiyikapy; 
fhzg;gLfpwJ. 

 18 tJ njhFjpiar; Nru;e;j ke;j thAf;fshd P̀ypak;(He),  epahd;(Ne),  Mu;fhd; 
(Ar),  fpupg;lhd;(Kr),  nrdhd;(Xe),  kw;Wk; Nulhd;(Ra),  Mfpait XuZ 
thAf;fshFk;. 

 fhu;gd; Nkhdhf;i]L(CO), fhu;gd; ilahf;i]L(CO2), iel;u[d; ilahf;i]L(NO2),  
kw;Wk; iel;upf; Mf;i]L(NO), Mfpa Nru;kq;fSk; rhjhuz ntg;g mOj;j 
epiyfspy; thA epiyikfspy; fhzg;gLfpd;wd. 

 
mOj;jk; : 
 
 tpirapid> tpir nrYj;jg;gLk; gug;gpdhy; tFf;f fpilg;gJ mOj;jk; vd 

tiuaWf;fg;gLfpwJ. mOj;jj;jpd; SI myF gh];fy; MFk;. ,jid xU rJu 
kPl;lUf;F xU epA+l;ld; (Nm

-2
) . 

                      tpir ( N my;yJ Kgms
-2) 

         mOj;jk; =   
                                                               gug;gsT 

mOj;jj;jpd; gy;NtW myFfs; : 
 

t.vz; myF FwpaPL kjpg;G(Nm
-2

 or Kgms
-2

) 

1 Pascal Pa 1 Pa = 1 Nm
-2 

2 Atmosphere atm 1 atm = 101325 Pa 

3 Millmeter of mercury mmHg 1 mmHg = 133.322 Pa 

4 Bar bar 1 bar = 10
5
 pa 

5 Torr Torr 1 torr = 133.322 Pa 

6 Pound per square inch psi 1 psi = 6894.76 Pa 

 
thA tpjpfs; : 
 
ghapy; tpjp : thAf;fspd; mOj;jk; kw;Wk; fdmsT Mfpatw;wpw;F ,ilNaahd njhlu;gpid 
mwpAk; nghUl;L uhgu;l; ghapy; njhlu;r;rpahd gupNrhjidfis Nkw;nfhz;lhu;. 
 U tbt cgfuzj;jpd; ,U KidfspYk; cs;s ghjur kl;lj;jpd; msT rkkhFk; 

tiu cgfuzj;jpd; jpwe;j Kid topNa ghjurk; Nru;f;fg;gLfpwJ. 
 %ba Kidapy; milgl;Ls;s fhw;wpd; fdmsT> Muk;g epiyepy; ,e;j mstpy; 

ghjpahFk; tifapy; $Ljyhf ghjurj;jpid Nru;f;fTk;. 
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 $Ljyhf ghjurk; Nru;f;fg;gl;jhy;> thA czUk; mOj;jkhdJ> ,U Kidfspy; 
cs;s ghjur kl;lq;fSf;F ,ilNaahd NtWghl;bdhy; ngwg;gLfpwJ. 

 Muk;g epiyapy; ,U KidfspYk; cs;s ghjur kl;lq;fSf;F ,ilNa NtWghL 
G+[;akhFk;. vdNt milg;gl;l thA czUk; mOj;jk;> tspkz;ly mOj;jkhd 1 atm 
f;Fr; rkk;. 

 milgl;l thAtpd; fdmsT Muk;g msitf; fhl;bYk; rupghjpasT 
Fiwf;fg;gLk;NghJ> ghjur kl;lq;fSf;F ,ilNaahd NtWghL 760 mm Mf 
mjpfupf;fpwJ. ,e;epiyapy; milgl;l thA czUk; mOj;jk; 2 atm MFk;. 

 ,jdbg;gilapy;> xU Fwpg;gpl;l ntg;gepiyapy;> Fwpg;gpl;l epiwAs;s thA 
milj;Jf;nfhs;Sk; fdmsthdJ mjd; mOj;jj;jpw;F vjpu;tpfpj njhlu;GilaJ vd 
ghapy; KbT nra;jhu;. 

 fzjtpay; Kiwg;gb> ghapy; tpjpapidf; fPo;fz;lthW vOjyhk;. 
              

V  α  
1

𝑃
          V  =  k  x  

1

𝑃
                           k – tpfpj khwpyp 

 
khwhj ntg;gepiy kw;Wk; epiwapy;> 
        

PV  =  k 

 
 vdNt> khwhj ntg;gepiyapy; ,UNtW epiyfspy; cs;s Fwpg;gpl;l epiwAs;s xU 

thAtpw;F ghapy; tpjpapid ehk; gpd;tUkhW vOjyhk;. 
                        

P1 V1  =  P2 V2  =  k 

 

 PV njhlu;gpid ehk; gpd;tUkhW Gupe;Jf; nfhs;syhk;. thAf;fspd; %yf;$Wfs; 
nfhs;fydpd; Rtw;wpd; kPJ NkhJtjhy; Vw;gLk; %yf;$Wfspd; kPjhd tpir thAtpd; 
mOj;jj;jpw;F fhuzkhf mikfpwJ. 

 xU Fwpg;gpl;l msTs;s> thAtpd; fdmsT ghjpahff; Fiwf;fg;gLk;NghJ> thAtpd; 
mlu;j;jp ,Uklq;fhfpwJ. vdNt fydpd; XuyF gug;gpy; NkhJk; %yf;$Wfspd; 
vz;zpf;ifAk; ,U klq;fhfpwJ. ,jd; fhuzkhf thAtpd; mOj;jKk; ,U 
klq;fhfpwJ. 
 

ghapy; tpjpapd; tpisTfs; : 
 
 ghapy; tpjpapypUe;J mOj;jk; - mlu;j;jp ,tw;wpw;F milNaahd njhlu;gpid 

gpd;tUkhW jUtpf;fyhk;. 
                                         P1 V1  =  P2 V2  

  

                                        P1   
𝑚 

𝑑1
    =  P2     

𝑚 

𝑑2
   

 

,q;F ‘m’ vd;gJ thAtpd; epiw> d1 kw;Wk; d2 vd;gd KiwNa P1 kw;Wk; P2 mOj;j 
epiyfspy; mlu;j;jp kjpg;Gfisf; Fwpg;gpLfpd;wd. 
 

                   
𝑃1

𝑑1
      =       

𝑃2

𝑑2
 

 
 mjhtJ> thAtpd; mlu;j;jp> mjd; mOj;jj;jpw;F Neu;tpfpj njhlu;GilaJ. 

 
fdmstpd; kPjhd mOj;jj;jpd; tpistpd; %yk; ghapy; tpjpapid rupghu;j;jy; : 
     tpLgl;l mstPLfis fdmsT kw;Wk; mOj;jj;ijf; fz;lwpf. 
            P1  =   1  atm                           P2  =   2  atm                              P3  =   ?  atm 

            V1  =   1 dm
3                                   

V2  =   ? dm
3                                          

V3  =   0.25 dm
3 

              T  =    298 K                             T  =    298 K                                T  =    298 K 
jPu;T :  
ghapy; tpjpapd;gb> khwhj ntg;gepiyapy; xU Fwpg;gpl;l epiwAila thAtpwF 
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                                         P1 V1  =  P2 V2  =  P3 V3 

 

        1  atm    x   1 dm
3     

=   2  atm    x   V2   =   
  
P3   x  

 
0.25 dm

3        

        
                     

         2  atm    x   V2   =   
  
1  atm    x   1 dm

3      

 

                            V2   =     
1 𝑎𝑡𝑚   𝑥  1 𝑑𝑚3

2  𝑎𝑡𝑚
 

 

                         V2  =  0.5 dm
3 

     

 

  P3   x  
 
0.25 dm

3    
=   

  
1  atm    x   1 dm

3      

 

                           P3   =     
1 𝑎𝑡𝑚   𝑥  1 𝑑𝑚3

0.25  𝑑𝑚3  

 

                           P3  =  4 atm 

 
rhu;y]; tpjp : 
 J.A.C rhu;y]; vd;gtuhy; thAtpd; fdmstpw;Fk;> mjd; ntg;gepiyf;Fk; 

,ilNaahd njhlu;G Fwpj;J Ma;T Nkw;nfhs;sg;gl;lJ. 
 xU Fwpg;gpl;l epiwAs;s thAtpw;F> mjd; mOj;jk; khwhjpUf;Fk;NghJ> 

fdmsthdJ mjd; ntg;gepiyAld; Neu;tpfpjj; njhlu;GilaJ. 
                  V  α   T 

                       V   =   kT     (my;yJ)    
𝑉

𝑇
  =  khwpyp 

 thAtpy; ntg;gepiy mjpfupf;Fk;NghJ khwpypahf mikAk; tifapy; mjd; fdmsT 
Neu;tpfpjj;jpy; mjpfupf;fpwJ. khwhj mOj;jj;jpy; cs;s xU mikg;gpw;F  
    

                   
𝑉1

𝑇1
   =  

𝑉2

𝑇2
 =  khwpyp. 

 cjhuzkhf> gdpf;fl;b Fspu;epiyapy; cs;s ePupy; cs;s gY}id> nfhjp ePUs;s 
kw;nwhU njhl;bf;F khw;Wk;NghJ> gY}dpYs;s thAtpd; ntg;’gepiy mjpfupf;fpwJ. 
,jd; tpisthf> gY}dpy; cs;s thA %yf;$Wfs; Ntfkhf efu;fpd;wd. vdNt 
thA tpuptile;J fdmsT efu;fpd;wd. 

fdmstpd; kPjhd mOj;jj;jpd; tpistpd; %yk; ghapy; tpjpapid rupghu;j;jy; : 
tpLgl;l mstPLfis fdmsT kw;Wk; mOj;jj;ijf; fz;lwpf. 

            P1  =   1  atm                             P2  =   1  atm                                 P3  =   1  atm 

            V1  =   0.3 dm
3                                   

V2  =   ? dm
3                                            

V3  =   0.15 dm
3 

            T1  =    200 K                             T2  =    300 K                                T3  =    ? K 
jPu;T :  

                  
𝑉1

𝑇1
   =  

𝑉2

𝑇2
 =  

𝑉3

𝑇3
 

 

                
0.3 𝑑𝑚3

200 𝐾
  =  

𝑉2

300 𝐾
  =  

0.15 𝑑𝑚 3

𝑇3
 

 

                                        
𝑉2

300 𝐾
  =   

0.3 𝑑𝑚3

200 𝐾
 

 

                                           V2   =     
300 𝐾  𝑥  0.3 𝑑𝑚3

200 𝐾
 

 

                                        V2   =     0.45 dm
3       kw;Wk;  

 

                                     
0.15 𝑑𝑚 3

𝑇3
  =   

0.3 𝑑𝑚3

200 𝐾
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                                            T3   =     
0.15  𝑑𝑚3   𝑥  200 𝐾

0.3  𝑑𝑚 3  

 

                                        T3   =  100 K. 

 
NfY}rhf;fpd; tpjp : 
 khwhj fdmstpy;> xU Fwpg;gpl;l epiwAs;s thAtpw;F> mOj;jkhdJ mjd; 

ntg;gepiyAld; Neu;tpfpjj; njhlu;GilaJ. 
 
                        P  α   T 

 

                       P   =   kT     (my;yJ)    
𝑃

𝑇
  =  khwpyp 

 
T1 kw;Wk; T2 Mfpa ntg;gepiyfspy; thAtpd; mOj;j kjpg;Gfs; KiwNa P1 kw;Wk; 
P2 vdpy;> NfY}rhf; tpjpg;gb>  
 

                
𝑃1

𝑇1
   =  

𝑃2

𝑇2
 

 
mtfhl;Nuh fUJNfhs; : 
 rkntg;g mOj;j epiyfspy;> rkfdmsTs;s midj;J thAf;fSk;> rk 

vz;zpf;ifAs;s %yf;$Wfisg; ngw;wpUf;Fk;. 
                                     

                                       V  α   n 

 

         
𝑉1

𝑛1
   =  

𝑉2

𝑛2
 =  khwpyp. 

 
,q;F V, n1 vd;gd thAtpd; fdmsT kw;Wk; Nkhy;fspd; vz;zpf;ifapid 
Fwpg;gpLfpd;wd. 

ey;ypay;G thAr; rkd;ghL : 
 T,P,V kw;Wk; n Mfpa ehd;F khwpypfisf; nfhz;L> thA epiyikapid KOikahf 

tptupf;f ,aYk;. 
 ,tw;wpw;F ,ilNaahdj; njhlu;gpid ghapy; tpjp> rhu;y]; tpjp kw;Wk; mtfhl;Nuh 

tpjp Mfpatw;iwf; nfhz;L tUtpf;fyhk;. 
 

        ghapy; tpjp      V  α  
1

𝑃
           

 
        rhu;y]; tpjp     V  α   T 

 

        mtfhl;Nuh tpjp    V  α   n 

 
 Nkw;fz;Ls;s rkd;ghLfis ,izg;gjd; %yk;> midj;J thAf;fspd; 

,aw;gz;Gfis tptupf;f cjTk; nghJthd rkd;ghl;bid cUthf;fyhk;. 
 

                                        V  α  
𝑛𝑇

𝑃
         

  

                                        V  =  
𝑛𝑅𝑇

𝑃
       

      

,q;F R vd;gJ thAkhwpyp vd;wiof;fg;gLk; tpfpj khwpypahFk;. 
 Nkw;fz;Ls;s rkd;ghl;bid khw;wpaikj;jhy; ey;ypay;G thAr; rkd;ghL cUthfpwJ. 

                                      PV  =  Nrt 

 

 R d;; kjpg;gpid gpd;tUk; rkd;ghl;bid gad;gLj;jp ehk; fzf;fplyhk;. 
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                                            R  =  
𝑃𝑉

𝑛𝑇
 

 
 P d; kjpg;G 1 atm> fdmsT 22.414 dm

3 kw;Wk; ntg;gepiy 273.15 K Mf cs;s 
NghJ 1 Nkhy; thAtpw;F 
 

                               R  =  
1 𝑎𝑡𝑚   𝑥  22.414 𝑑𝑚 3

1 𝑚𝑜𝑙 .  𝑥  273.15 𝐾
 

 
                                           R  =  0.0821 dm

3
 atm. Mol

 -1
 K

 -1
. 

 

 jpl;l ntg;g mOj;j epiyfspy; P = 1 bar (10
5
 Pascal) ntg;gepiy 273.15 K y; 1 Nkhy; 

thA milj;Jf;nfhs;Sk; fdmsT V  =  22.71  x  10
 -3

 m
3
. 

 

                              R  =  
105  𝑃𝑎  𝑥  22.71  𝑥  10−3  𝑚3

1 𝑚𝑜𝑙 .  𝑥  273.15 𝐾
 

 
                                          R  =  8.314 Pa m

3
 K

 -1
 mol

 -1 

 

                                          R  =  8.314   x  10
-5 

 bar  m
3
 K

 -1
 mol

 -1 

 

                                          R  =  8.314 x  10
-2 

 bar dm
3
 K

 -1
 mol

 -1 

 

                                          R  =  8.314 x  10
-2 

 bar L K
 -1

 mol
 -1

 

 

                                          R  =  8.314 J K
 -1

 mol
 -1

.   

     

 70
0
 C y; 6 dm

3 fdmsTila xU v/F fydpy; cs;s 2 Nkhy; ry;gu; n`f;]h 
GSiubd; mOj;jj;jpid mt;thAtpid ey;ypay;G thAthff; fUJp fzf;fpLNthk;. 
 

              P     =    
𝑛𝑅𝑇

𝑉
    =     

2 𝑚𝑜𝑙   𝑥  0.0821 𝐿 𝑎𝑡𝑚 .𝐾−1 .𝑚𝑜 𝑙−1   𝑥  (70+273 𝐾)

6 𝑑𝑚3  

 

                          P     =    9.39  atm. 

 

thAf;fspd; fyit – lhy;ldpd; gFjp mOj;j tpjp : 
 [hd; lhy;ldpd; $w;Wg;gb> xd;Nwhnlhd;W tpidg;Gupahj thAf;fyitapd; nkhj;j 

mOj;jkhdJ> mjpy; mlq;fpAs;s xt;nthU thAf;fspd; gFjp mOj;jq;fspd; 
$LjYf;Fr; rkkhFk;. 

 thAf;fyitapy; cs;s xU xU thAtpd; gFjp mOj;jk; vd;gJ mt;thA mNj 
ntg;gepiy kwWk; fdmstpy; jdpj;J ,Uf;FNkahdhy; mjdhy; czUk; mOj;jk; 
vd miof;fg;gLfpwJ. 

 V fdmsTila nfhs;fydpy; cs;s 1>2 kw;Wk; 3 Mfpa thAf;fs; mlq;fpa 
fyitapYs;s thAf;fspd; gFjp mOj;jq;fs; KiwNa P1, P2 kw;Wk; P3 vdpy; mjd; 
nkhj;j mOj;jk; Pnkhj;jk; vd;gJ 

 

                        Pnkhj;jk;  =   P1  +   P2  + P3 

 

thAf;fs; ey;ypay;G jd;ikapidg; ngw;wpUg;gjhf fUjpdhy;> 
 

                P1     =    n1 
𝑅𝑇

𝑉
          P2     =    n2  

𝑅𝑇

𝑉
              P3     =    n3 

𝑅𝑇

𝑉
 

 

          Pnkhj;jk;  =   n1 
𝑅𝑇

𝑉
     +    n2  

𝑅𝑇

𝑉
    +    n3 

𝑅𝑇

𝑉
 

 

           =  (n1  +  n2  +    n3)  
𝑅𝑇

𝑉
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          Pnkhj;jk;  =   n (nkhj;jk;)  
𝑅𝑇

𝑉
 

 
 gFjp mOj;jj;jpid gpd;tUkhWk; vOjyhk; 

 
𝑅𝑇

𝑉
 I   

𝑃1

𝑛1
  my;yJ   

𝑃2

𝑛2
  my;yJ   

𝑃3

𝑛3
  vdTk; Fwpg;gplyhk; my;yJ nghJthf  

𝑃𝑖

𝑛 𝑖
   vdTk; Fwpg;gplyhk;. 

 

vdNt            Pnkhj;jk;  =   n (nkhj;jk;)  
𝑃𝑖

𝑛 𝑖
   =   

𝑛𝑇𝑜𝑡𝑎𝑙

𝑛 𝑖
 x  pi 

 

                                   pi  =  
𝑛 𝑖

𝑛𝑡𝑜𝑡𝑎𝑙
  x  ptotal    =  xi  p total                 

 

,q;F x vd;gJ i vd;w $wpd; Nkhy; gpd;dkhFk;. 
 
lhy;ld; tpjpapd; gad;ghLfs; : 
 
 ePupd fPo;Kf ,lg;ngau;r;rp nra;tjd; %yk; thAf;fis Nrfupf;Fk; xU tpidapy;> 

Nrfupf;fg;gLk; cyu; thAtpd; mOj;jj;jpid lhy;ldpd; gFjp mOj;j tpjpapidg; 
gad;gLj;jp gpd;tUkhW fzf;fplyhk;. 
 
                  PNrfupf;fg;gl;l cyu;thA  =         Pnkhj;jk;   -   PePuhtp  
 
PePuhtp vd;gJ nghJthf ePu; ,Otpir vd toq;fg;gLfpwJ. 

 xU thAf; fyitahdJ> 4.76 Nkhy; Ne, 0.74 Nkhy; Ar kw;Wk; 2.5 Nkhy; Xe 
thAf;fisf; nfhz;Ls;sJ. xU Fwpg;gpl;l ntg;gepiyapy;> mjd; nkhj;j mOj;jk; 2 

atm vdpy; thAf;fspd; gFjp mOj;jq;fisf; fzf;fpLf. 
 
       PNe    =   XNe  PTotal 

 

             XNe   =  
𝑛𝑁𝑒

𝑛𝑁𝑒  +  𝑛𝐴𝑟  +   𝑛𝑋𝑒
  

 

                         XNe   =  
4.76

4.76 +  0.74 +  2.5  
  =  0.595 

 

             XAr   =  
𝑛𝐴𝑟

𝑛𝑁𝑒  +  𝑛𝐴𝑟  +   𝑛𝑋𝑒
  

 

                         XAr   =  
0.74

4.76 +  0.74 +  2.5  
  =  0.093 

 

             XXe   =  
𝑛𝑋𝑒

𝑛𝑁𝑒  +  𝑛𝐴𝑟  +   𝑛𝑋𝑒
  

 

                         XXe   =  
2.5

4.76 +  0.74 +  2.5  
  =  0.312 

 

                   PNe    =   XNe  PTotal    =   0.595  x   2    =   1.19  atm 

 

                    PAr    =   XAr  PTotal    =   0.093  x   2    =   0.186  atm 

 

                   PXe    =   XXe  PTotal    =   0.312  x   2     =   0.624  atm. 
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fpu`hkpd; thA tpuTjy; tpjp : 
 
 ,U tpidg;Gupahj thAf;fis xd;Nwhnlhd;W fye;jpl mDkjpf;Fk;NghJ> thA 

%yf;$Wfs; mjpf nrwpTs;s gFjpapypUe;J Fiwthd nrwpTs;s gFjpf;F 
efu;fpd;wd. 

 xU thAtpd; %yf;$Wfs; kw;nwhU thAtpd; topNa efUk; ,g;gz;ghdJ tpuTjy; 
vd;W miof;fg;gLfpwJ. 

 xU fydpy; cs;s thAthdJ> xU kpfr;rpwpa Jisapd; topNa ntspNaWk; 
epfo;thdJ gha;jy; vd miof;fg;gLfpwJ. 

 xU thAtpd; tpuTjy; my;yJ gha;jy; tPjkhdJ> mjd; Nkhyhu; epiwapd; 
tu;f;f%yj;jpw;F vjpu; tpfpjj;jpy; mikAk;. ,f;$w;W fpu`hkpd; thA tpuTjy; tpjp 
vd miof;fg;gLfpwJ. 

 tpuTjy; my;yJ gha;jy; tPjk;  α  
1

 𝑀
  

 

         khwhf  
𝑟𝐴

𝑟𝐵
   =     

𝑃𝐴

𝑃𝐵
       

𝑀𝐵

𝑀𝐴
   

 

,q;F rA kw;Wk; rB vd;gd KiwNa MA kw;Wk; MB Mfpatw;iw %yf;$W epiwfshf 
nfhz;l A kw;Wk; B Mfpa thAf;fspd; tpuTjy; tPjq;fshFk;. 

 
rkntg;g mOj;j epiyapy;> xU Fwpg;gpl;l thAtpd; tpuTjy; tPjk;> iel;upidf; fhl;bYk; 0.5 
klq;F mjpfk;. mf;Fwpg;gpl;l thAtpd; Nkhyhu; epiwapidf; fzf;fpLf. 
 

              
𝒓𝒂𝒕𝒆𝒑𝒂𝒓𝒕𝒊𝒄𝒖𝒍𝒂𝒓 𝒈𝒂𝒔

𝒓𝒂𝒕𝒆𝑵𝟐

    =   
𝑴𝑵𝟐

𝑴𝒑𝒂𝒓𝒕𝒊𝒄𝒖𝒍𝒂𝒓 𝒈𝒂𝒔
  

 

                      0.5    =   
𝟐𝟖 𝒈 𝒎𝒐𝒍−𝟏

𝑴𝒑𝒂𝒓𝒕𝒊𝒄𝒖𝒍𝒂𝒓 𝒈𝒂𝒔
  

 

               (0.5)2   =   
28 𝑔 𝑚𝑜 𝑙−1

𝑀𝑝𝑎𝑟𝑡𝑖𝑐𝑢𝑙𝑎𝑟  𝑔𝑎𝑠
 

 

                       MFwpg;gpl;l thA   =   
28

0.25
   =  112 g mol

 -1
. 

 
ey;ypay;Gj; jd;ikapypUe;J tpyfyiljy; : 
 
 PV = nRT vd;w thAr; rkd;ghL cUthtjw;F mbg;gilahf mike;Js;s thAf;fspd; 

,af;ftpaw;nfhs;ifapd;gb> thAtpd; xl;Lnkhj;j fdmsNthL xg;gpLk;NghJ> 
jdpg;gl;l xU thA %yf;$W milj;Jf;nfhs;Sk; fdmsT vd;gJ 
Gwf;fzf;fj;jf;fJ. 

 NkYk; thA %yf;$WfSf;fpilNa ftu;r;rptpir VJkpy;iy. 
 Nkw;fz;Ls;s ,t;tpU Cfj;jpd; mbg;gilapyhd Nfhl;ghLfSf;F cl;gl;L nray;gLk; 

thAf;fs; ey;ypay;G thAf;fs; vdg;gLk;. 
 Mdhy; eilKiwapy; midj;J ntg;g mOj;j epiyfspYk; Cfj;jpd; 

mbg;gilapyhd ,t;tpU fUJNfhs;fSk; rupahdit my;y. 
 vLj;Jf;fhl;lhf> thAf;fis jputkhf;Fjy; epfo;thdJ> thA %yf;$WfSf;fpilNa 

ftu;r;rp tpir cs;sJ vd;gijf; fhl;LfpwJ. 
 vdNt midj;J ntg;g mOj;j epiyfspYk; ve;j xU thATk; ey;ypay;G thAtpd; 

jd;ikapid ngw;wpUf;f ,ayhJ. Ey;ypay;Gj; jd;ikaw;w thAf;fs; ,ay;G 
thAf;fs; vd miof;fg;gLfpd;wd. 

 ,ay;G thAf;fs; rpy epge;jidfspy;(ntg;g mOj;j epiyfspy;) ey;ypay;Gj; 
jd;ikia neUq;Ffpd;wd. 
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mKf;fj;jpwd; fhuzp : 
 
 ,ay;G thAf;fs;> ey;ypay;Gj; jd;ikapypUe;J tpyfyiljiy PV kw;Wk; nRT f;F 

,ilNaahd tpfpjj;jpd; mbg;gilapy; mstpl ,aYk;. ,f;fhuzp mKf;fj;jpwd; 
fhuzp vdg;gLfpwJ. 
 

                               Z  =  
𝑃𝑉

𝑛𝑅𝑇
 

 

 ey;ypay;G thAf;fSf;F PV = nRT vdNt>  midj;J ntg;g mOj;j epiyfspYk; Z 

= 1. ,t;thAf;fSf;fhd Z Vs P tiuglkhdJ mOj;j mr;rpw;F ,izahd 
Neu;Nfhlhf mikAk;. 

 thAf;fs; ey;ypay;Gj; jdikapypUe;J tpyfyilAk; NghJ Z d; kjpg;ghdJ 
xd;wpypUe;J tpyfyilfpwJ.  

 midj;J thAf;fSf;Fk; kpff;Fiwe;j mOj;jk; kw;Wk; kpf mjpf ntg;gepiyfspy; 
mKf;fj;jpwd; fhuzpapd; kjpg;G xd;wpw;F mUfpy; mike;Js;sJ. NkYk; thAf;fs; 
ey;ypay;Gj; jd;ikAilajhf nray;gLfpd;wd. 

 
mOj;jk; Fiwthf cs;sNghJ : 
 
 mOj;jk; Fiwthf cs;sNghJ> thA %yf;$Wfspd; fdmsNthL xg;gpLk;NghJ> 

nfhs;fydpd; fdmsT kpf mjpfkhFk;. vdNt> jdpj;j thA %yf;$wpd; 
fdmsthdJ Gwf;fzpf;fj;jf;fJ. 

 NkYk; thA %yf;$Wfs; xd;wpw;nfhd;W njhiytpy; miktjhy;> 
mtw;wpw;fpilNaahd ftu;r;rp tpirAk; Gwf;fzpf;fj;jf;fJ. 

 
mOj;jk; mjpfkhf cs;sNghJ : 
 
 mOj;jk; mjpfupf;fg;gLk;NghJ> thAf;fspd; mlu;j;jp mjpfupg;gJld;  thA 

%yf;$Wfs; xd;wpw;nfhd;W neUf;fkhfTk;; mikfpd;wd.  
 vdNt thA %yf;$Wfspd; ,af;fj;jpid ghjpf;Fk; tifapy; 

mitf;fSf;fpilNaahd ftu;r;rp tpirFwpg;gplj;jf;f msT NghJkhdjhf cs;sJ. 
 NkYk; thAf;fs; ey;ypay;Gj; jd;ik cilajhf ,Ug;gjpy;iy. 

 
ntg;gepiy mjpfkhf cs;sNghJ : 
 
 mjpf ntg;gepiyapy;> thA %yf;$Wfspd; ruhrup ,af;f Mw;wy; kpf mjpfk;. 
 vdNt mitfSf;fpilNaahd ftu;r;rp tpir Gwf;fzpf;fj;jf;fjhFk;. 

 
ntg;gepiy Fiwthf cs;sNghJ : 
 
 ntg;gepiyia Fiwf;Fk;NghJ> thA %yf;$Wfspd; ruhrup ,af;f Mw;wYk; 

FiwAk;. 
 vdNt %yf;$WSf;fpilNaahd ftu;r;rp tpir mjpfupf;fpd;wJ. 

 
ghapy; ntg;gepiy (m) ghapy; Gs;sp : 
 
 ve;j xU ntg;gepiyapy; ,ay;G thAf;fs;> ey;ypay;Gr; rkd;ghl;bw;F> cl;gl;L 

nray;gLfpwNjh mt;ntg;gepiy ghapy; ntg;gepiy (m) ghapy; Gs;sp vdg;gLk;. 
 ghapy; ntg;gepiyf;F NkNy> ,ay;G thAf;fSf;F Z > 1. mjhtJ ,ay;G thAf;fs; 

Neu;kiw tpyfiyf; fhl;Lfpd;wd. 
 ghapy; ntg;gepiyf;F fPNo> mOj;jk; mjpfupf;fg;gLk;NghJ ,ay;G thAf;fSf;fhd Z 

d; kjpg;G Kjypy; Fiwe;J rpWk kjpg;gpid mile;J gpd;du; mjpfupf;fj; 
Jtq;FfpwJ. 

 vdNt> Fiwthd mOj;jk; kw;Wk; mjpf ntg;gepiyapy;> ,ay;G thAf;fs; 
ey;ypay;Gj; jd;ikapid ngWfpd;wd. 
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,ay;G thAf;fSf;fhd mKf;fj;jpwd; fhuzp : 
 
 ,ay;G thAf;fSf;fhd mKf;fj;jpwd; fhuzpapid gpd;tUkhW vOjyhk; 

 

                                      Z  =  
𝑃𝑉𝑅𝑒𝑎𝑙

𝑛𝑅𝑇
                                      ----------   (1) 

 

                           Vey;ypay;G  =  
𝑛𝑅𝑇

𝑃
                                           ----------   (2) 

 

 
rkd;ghL (2) I rkd;ghL (1) y; gpujpapl 
 

                                       Z  =    
𝑉𝑟𝑒𝑎𝑙

𝑉𝑖𝑑𝑒𝑎𝑙
 

 

,q;F V,ay;G vd;gJ ,ay;G thAf;fspd; Nkhyhu; fdmsT kw;Wk; Vey;ypay;G vd;gJ 
mt;thA ey;ypay;G thAthf nray;gLk; NghJ mjd; Nkhyhu; fdmsT kjpg;ghFk;. 

 
thz;lu;thy;]; rkd;ghL : 
 
 ,ay;G thAf;fisg; gw;wpa fz;jtpay; uPjpahd Ma;Tfs; Kjd;Kjypy;      J.D. 

thz;lu;thy;]; vd;gtuhy; Nkw;nfhs;sg;gl;lJ. 
 ,tu; mOj;jj;jpw;fhd jpUj;jk; kw;Wk; fdmstpw;fhd jpUj;jk; vd ,U 

jpUj;jj;jq;fis PV = nRT vd;w ey;ypay;G thAr;rkd;ghl;by;> mwpKfg;gLj;jp 
mr;rkd;ghl;bid khw;wpaikj;jhu;. 

 
mOj;jj;jpw;fhd jpUj;jk; : 
 
 thAtpd; mOj;jkhdJ> mt;thA %yf;$Wfs; nfhs;fydpy; Rtw;wpd; kPJ NkhJty; 

Vw;gLk; tpirf;F Neu;tpfpjj; njhlu;GilaJ. 
 nfhs;fydpd; Rtw;wpid Nehf;fpr; nry;Yk; xU thA %yf;$wpd; NtfkhdJ> 

mk;%yf;$wpid #o;e;Js;s gpw thA %yf;$Wfspd; ftu;r;rp tpirapdhy; 
Fiwf;fg;gLfpd;wd. 

 vdNt> mse;jwpag;gl;l mOj;jkhdJ> thAtpd; ey;ypay;G mOj;jj;ij tpl 
FiwthdjhFk;. vdNt> ,t;tpistpw;fhd xU jpUj;jj;jpid thz;lu;thy;]; 
mwpKfg;gLj;jpdhu;. 

 nfhs;fydpd; Rtw;wpw;F mUNf cs;s xU %yf;$W czUk; ftu;r;rp tpirahdJ 
thAtpd; mlu;j;jpf;F Neu;tpfpjj;jpy; ,Uf;Fk; vd thz;lu;thy;]; fz;lwpe;jhu;. 
 
                        P’  α  ρ 

2 

 

                        Ρ   =  
𝑛

𝑉
  

,q;F n vd;gJ thAf;fspd; Nkhy;fspd; vz;zpf;if ‘V’ vd;gJ nfhs;fydpd; 
fdmsT. 

                        P’  α  
𝑛2

𝑉2 

 

                       P’  = a  
𝑛2

𝑉2 

 

,q;F n vd;gJ tpfpjkhwpyp. ,J thAtpd; ,ay;gpidg; nghUj;J mikAk;. vdNt>   

            Pey;ypay;G  =  P    +   
𝑎𝑛2

𝑉2  . 
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fdmstpw;fhd jpUj;jk; : 
 
 xt;nthU jdpj;j thA %yf;$Wk; xU Fwpg;gplj;jf;f fdmsit milj;Jf; 

nfhs;tjhy;> thA mlq;fpa nfhs;fydpd; fdmstpid (V) f; fhl;bYk;> thAtpd; 
cz;ikahd fdmsT FiwthdjhFk;. 

 ,t;tpistpw;fhd thz;lu;thy;]; jpUj;jf; fhuzp ‘V’ I mwpKfg;gLj;jpdhu; 
 thA %yf;$Wfs; Nfhstbtpy; ,Ug;gjhf fUj;jpy; nfhz;L> jpUj;jf; fhuzpia ehk; 

fzf;fplyhk;. 
   V’ = Gwf;fzpf;fg;gl;l fdmsT 

,U %yf;$WfSf;fhd Gwf;fzpf;fg;gl;l fdmsT  =  
4

3
 π (2r)

 3   
  =  8  

4

3
 𝜋𝑟3      =  8 

Vm. 

,q;F Vm xU jdpj;j thA %yf;$wpd; fdmsT. 

           xU jdpj;j %yf;$Wf;fhd Gwf;fzpf;fg;gl;l fdmsT  =  
8 𝑉𝑚

2
   =  4 Vm. 

 

     n %yf;$WfSf;fhd Gwf;fzpf;fg;gl;l fdmsT     =  n (4 Vm)  =  n b 

 

     ,q;F b vd;gJ thz;lu;thy;]; khwpyp. ,J 4 Vm w;Fr; rkk;.  
 

                                              V’  =  n b 

 

                                     Vey;ypay;G =  V  -  n b. 

 

 PV = nRT vd;w ey;ypay;G thAr;rkd;ghl;bid> jpUj;jk; nra;ag;gl;l mOj;jk; kw;Wk; 
fdmsT kjpg;Gfisf; nfhz;L khw;wpaikf;f> ,ay;G thAf;fSf;fhd thz;lu;thy;]; 
rkd;ghL gpd;tUkhW ngwg;gLfpwJ. 
 

                         𝑃 +  
𝑎 𝑛2

𝑉2   ( V – n b)  =  nRT. 

 

,q;F> a kw;Wk; b Mfpad thz;lu;thy;]; khwpypfs;. thAf;fspd; jd;ikapidg; 
nghUj;J ,k;khwpypfspd; kjpg;G mikAk;. ,r;rkd;ghL ey;ypay;Gj; jd;ikaw;w 
thAf;fSf;fhd> Njhuhakhd xU rkd;ghL MFk;. 

 
fhu;gd; ilahf;i]bd; mOj;jk; - fdmsT rkntg;gepiyf; NfhLfs; : 
Mz;l;&]pd; rkntg;gepiyf; NfhLfs; : 
 
 jhk]; Mz;l;&]; vd;gtuhy; thA kw;Wk; jput epiyfspy;cs;s xU nghUspd; 

mOj;jk;> fdmsT kw;Wk; ntg;gepiy Mfpatw;wpw;fpilNaahd KOikahd juTfs; 
Kjd;Kjypy; jug;gl;lJ. 

 ntt;NtW ntg;gepiyfspy; fhu;gd; ilahf;i]bd; rkntg;gepiyf; NfhLfis mtu; 
tiue;jhu;. 

 Fiwthd ntg;gepiyapy; tiuag;gl;l ntg;g rkepiyf; NfhLfspy;>  
 cjhuzkhf 13

0
C y;> mOj;jk; mjpfupf;fg;gLk;NghJ> AB d; topNa ‘B’ ia 

milAk; tiu fdmsT FiwfpwJ. 
 ‘B’ apy; mOj;jk; khwhjpUf;Fk;NghJ> BC d; topNa jputkhjy; epfo;fpwJ. 

NkYk; thA kw;Wk; jput epiyfs; ,uz;Lk; ,ize;Jf; fhzg;gLfpd;wd. ‘C’ 
y; thAthdJ KOtJk; jputkhf khWfpwJ. 

 ‘C’ y; cs;s mOj;jj;ij tpl mjpf mOj;jk; jug;gLk;NghJ jputk; 
mKf;fj;jpw;F kl;LNk cl;gLfpwJ. vdNt mjd; fdmstpy; Fwpg;gplj; jFe;j 
khw;wk; Vw;gLtjpy;iy. 

 mLj;jLj;j ntg;gepiyfspy; tiuag;gl;l rkepiyf; NfhLfSk; ,Nj jd;ikapidg; 
ngw;Ws;sJld; jl;ilahd gFjpapd; msT Fiwe;Jf; nfhz;Nl tUfpwJ. mjhtJ 
jputKk; thATk; ,ize;Jf; fhzg;gLk; fdmsT tPr;R FiwfpwJ. 

 31.1
0
C ntg;gepiyapy; Fiwe;Jf; nfhz;Nl tUk; jl;ilahd gFjp ‘P’ vd;w 

Gs;spapy; G+[;akhfpwJ. mjhtJ ,g;Gs;spapy; CO2 thAthdJ Kw;wpYk; jputkhfpwJ. 
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,e;j ntg;gepiyahdJ CO2 d; jputkhFk; ntg;gepiy my;yJ epiykhWk; 
ntg;gepiy vd miof;fg;gLfpwJ. ,g;Gs;spapy; mOj;jk; 73atm MFk;. 

epiykhW ntg;gepiy : ve;j xU ntg;gepiyf;F NkNy mjpf mOj;jk; jug;gbDk; xU 
thAtid> jputkhf;f ,ayhNjh mt;ntg;gepiy epiykhW ntg;gepiy vd 
tiuaWf;fg;gLfpwJ. 
epiykhW mOj;jk; : xU Nkhy; thAtpid> mjd; epiykhW ntg;gepiyapy; jputkhf;fj; 
Njitg;gLk; Fiwe;jg;gl;r mOj;jk;> epiykhW mOj;jk; vd tiuaWf;fg;gLfpwJ. 
epiykhW fdmsT : xU Nkhy; thAtpid> mjd; epiykhW mOj;jk; kw;Wk; epiykhW 
ntg;gepiyapy; milj;Jf;nfhs;Sk; fdmsT> epiykhW fdmsT vd tiuaWf;fg;gLfpwJ. 
 
thz;lu;thy;]; khwpypfspypUe;J epiykhW khwpypfis jUtpj;jy; : 
 
‘n’ Nkhy; thAtpw;fhd thz;lu;thy;]; rkd;ghL> 
 

                         𝑃 +  
𝑎 𝑛2

𝑉2   ( V – n b)  =  nRT                                ------------    (1) 

xU Nkhy; thAtpw;F> 

                            𝑃 +   
𝑎 

𝑉2  ( V –  b)  =  RT                                   ------------    (2) 

 

Nkw;fz;Ls;s rkd;ghl;bypUe;J> epiykhW khwpypfs; Pc, Vc kw;Wk; Tc d; kjpg;Gfis 
thz;lu;thy;]; khwpypfs; a kw;Wk; b d; thapyhf jUtpf;fyhk;. Nkw;fz;Ls;s rkd;ghl;bid 
tpupthf;f> 
 

                PV   +   
𝑎 

𝑉
  -  Pb -  

𝑎𝑏

𝑉2  -  RT  =  0                                     ------------    (3) 

 

rkd;ghL (3) I V
2
/ P My; ngUf;Ff 

 

       
𝑉2

𝑃
   PV   +    

𝑎 

𝑉
  −   Pb −  

𝑎𝑏

𝑉2   −   RT     =  0 

 

                                   V
3
   +   

𝑎𝑉  

𝑃
  -  bV

2
 -  

𝑎𝑏

𝑃
  -  

𝑅𝑇𝑉2

𝑃
   =   0                        --------------   (4) 

 

‘V’ d; mLf;fhf Nkw;fz;Ls;s rkd;ghl;bid tpupthf;Fk; NghJ  
 

                              V
3
  -   

𝑅𝑇

𝑃
+  𝑏  V2

  +   
𝑎

𝑃
  V -  

𝑎𝑏

𝑃
   =  0                         --------------   (5) 

 

,r;rkd;ghlhdJ V y; mike;j Kg;gbr; rkd;ghlhFk;. ,r;rkd;ghl;bidj; jPu;f;Fk;NghJ ehk; 
%d;W jPu;Tfisg; ngwyhk;. epiykhW epiyapy; V d; ,k;%d;W kjpg;GfSk; epiykhW 
fdmsT Vc f;Fr; rkk;. NkYk; mOj;jk; kw;Wk; ntg;gepiyfs; Pc kw;Wk; Tc f;Fr; rkk;. 
 
                                                                   V  =  Vc 

 

                                                         Vc  -  V  =  0 

 

                                                     (Vc  -  V)
3
  =  0 

 

                 V
3
  -  3Vc V

2
   +  3Vc

2
 V  -  Vc

 3
  =  0                                      --------------   (6) 

 
rkd;ghL (5) kw;Wk; rkd;ghL (6) Mfpa ,U tkd;ghLfSk; xd;Nw vd;gjhy; rkd;ghL (5) 
kw;Wk; rkd;ghL (6) y; cs;s V

2
,V  Mfpatw;wpd; Fzfq;fs; kw;Wk; khwpyp kjpg;Gfis ehk; 

rkg;gLj;jyhk;. 
 

                  - 3 Vc V
2
  =  -   

𝑅𝑇𝑐

𝑃𝑐
+  𝑏  V2
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                        3 Vc   =     
𝑅𝑇𝑐

𝑃𝑐
+  𝑏                                          ------------   (7) 

 

                      3 Vc
2
   =    

𝑎

𝑃𝑐
                                                       ------------   (8) 

 

                         Vc
 3
  =   

𝑎𝑏

𝑃𝑐
                                                       ------------   (9) 

 
rkd;ghL (9) I rkd;ghL (8) My; tFf;f 
 

                   
𝑉𝐶

3

3𝑉𝐶
2  =  

𝑎𝑏  /𝑃𝐶

𝑎 /𝑃𝐶
 

 

                                            
𝑉𝐶

3
  =  b 

 

                                         VC    =  3b                                                         ------------   (10)      

             

VC d; kjpg;gpid rkd;ghL (8) y; gpujpapl 
 

                                     3 Vc
2
   =    

𝑎

𝑃𝑐
                                                        

 

                                           PC  =  
𝑎

3 𝑉𝐶
2  =  

𝑎

3 (3𝑏2)
  =  

𝑎

3 𝑥 9𝑏2  =  
𝑎

27𝑏2 

 

                                           PC  =  
𝑎

27𝑏2                                                        ------------   (11) 

 
VC  kw;Wk; PC d; kjpg;gpid rkd;ghL (7) y; gpujpapl 
 

                                      3 Vc   =     
𝑅𝑇𝑐

𝑃𝑐
+  𝑏                            

                

                                     3 (3b)  =  
𝑅𝑇𝐶

[
𝑎

27𝑏2]
  +   b 

 

                                9b  -  b  =   
𝑅𝑇𝐶

𝑎
  27 b

2 

 

                                       8b  =  
𝑇𝑐  𝑅  27 𝑏2

𝑎
 

 

                                      TC  =  
8 𝑎 𝑏

27 𝑅 𝑏2 

 

                                     TC  =  
8 𝑎 

27 𝑅 𝑏
                                                            ------------   (12) 

 
epiykhW khwpypfspd; kjpg;gpidg; gad;gLj;jp thz;lu;thy;]; khwpypfisAk;> thz;lu;thy;]; 
khwpypfisg; gad;gLj;jp epiykhW khwpypfspd; kjpg;GfisAk; fz;lwpayhk;. 
 

                                    a  =  3 VC
2
 PC    kw;Wk;     b  =  

𝑉𝐶

3
 

 
thAf;fisj; jputkhf;Fjy; : 
 
 LPG (jputkhf;fg;gl;l ngl;Nuhypa thA) kw;Wk; uhf;nfl; vupnghUl;fs; Nghd;w tzpf 

nray;ghLfSf;F jput epiyapy; thAf;fs; Njitg;gLfpwJ. thAf;fis jputkhf;Fk; 
Kiwf; [{y; jhk;rd; tpistpid mbg;gilahff; nfhz;lit. 
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 mOj;jg;gl;l thAthdJ> xU kpfr;rpwpa Jisapd; topNa Fiwe;j mOj;jg; gFjpf;F 
nrYj;jg;gLk;NghJ Fwpg;gplj;jf;f mstpy; thA Fspu;r;rpailfpwJ vd;gij [{y; 
jhk;rd; fz;lwpe;jhu;. 

 ntg;gk; khwh nray;Kiwapy; xU thAthdJ mjpf mOj;jg; gFjpapypUe;J Fiwe;j 
mOj;jg; gFjpf;F tpuptilar; nra;Ak;NghJ> ntg;gepiyahdJ FiwAk; ,e;epfo;T 
[{y; - jhk;rd; tpisT vdg;gLfpwJ.  

 xU Fwpg;gpl;l ntg;gepiyf;F fPo;> [{y; - jhk;rd; tpistpw;F xU thA cl;gLk; 
ntg;gepiy> vjpu;khW ntg;gepiy(Ti) vd;W miof;fg;gLfpwJ. 

 O2, He, N2 kw;Wk; H2 Nghd;w thAf;fs; Fiwthd TC kjpg;gpidg; ngw;Ws;sd. vdNt 
jpwk;glf; Fspu;tpf;f [{y; - jhk;rd; tpistpidg; gad;gLj;j KbAk;. 

 vjpu;khW ntg;gepiyapy;> xU thA tpuptilAk;NghJ> ntg;gepiyapy; cau;Nth 
my;yJ FiwNth Vw;gLtjpy;iy. 

 Mdhy; vjpu;khW ntg;gepiyf;F Nky;> xU Jis topNa thAtpid tpuptilar; 
nra;Ak;NghJ ntg;gkhfpwJ. 

 
thAf;fisj; jputkhf;f gad;gLk; Kiwfs; : 
 

1. ypd;Nl Kiwapy;> fhw;W my;yJ gpw thAf;fs; [{y; - jhk;rd; tpistpidg; 
gad;gLj;jp jputkhf;fg;gLfpd;wd. 

2. fpshl; Kiwapy;> [{y; - jhk;rd; tpisTld;> thAthdJ ve;jputpay; Ntiyf;Fk; 
cl;gLj;jg;gLfpwjd; %yk; mjpf Fspu;r;rpaile;j epiy cUthf;fg;gLfpwJ. 

3. ntg;gk; khwh nray;Kiwapy;> fNlhypdpak; ry;Ngl; Nghd;w fhe;jj; jd;ikAila 
nghUspd; fhe;jj; jd;ikia ,of;fr; nra;tjd; %yk;> Fspu;r;rpailar; nra;jy; 
epfo;j;jg;gLfpwJ. ,k;Kiwapy; 0 K ia tpl Fiwthd ntg;gepiyahd 10

 -4
 K 

mstpy; ntg;gepiyapid mila ,aYk;. 
 

myF 7. ntg;g ,af;ftpay; 
 ghl mwpKfk; : 
 
 Thermodynamics vd;Dk; nrhy;ypw;F ntg;gg;gha;jy; vd nghUs;. NkYk; ,t;thu;j;ij 

fpNuf;f nkhopapy;Thermos (ntg;gk;) kw;Wk; dynamics(gha;jy;) Mfpatw;wpypUe;J 
tUtpf;fg;gl;ljhFk;. 

 ntg;g Mw;wiy cUthf;f vupnghUis vupj;jy;> kpd;Rw;Wfspd; topNa vyf;l;uhd;fs; 
gha;tjhy; kpd;dhw;wy; cUthjy;> capupay; nray;ghLfSf;F Njitahd Mw;wiy 
cUthf;Fk; tsu;rpij khw;w tpidfs; Nghd;w gy gads;s tpidfis ek; md;whl 
tho;tpy; ehk; fhz;fpNwhk;. 

 ntg;g ,af;ftpayhdJ> NgusT gz;Gfs;(ntg;gk;> Ntiy) kw;Wk; 
mtw;wpw;fpilNaahd njhlu;gpid kjpg;gpLfpwJ. ,J rkepiyapy; cs;s 
mikg;Gfspd; gz;Gfisf; fUj;jpy; nfhs;fpwJ. 

 ntg;g ,af;ftpaypd; jj;Jtq;fs; %d;W ntg;g ,af;ftpay; tpjpfspd; mbg;gilapy; 
mikfpd;wd. 

 Mw;wypd; gy;NtW tbtq;fSf;F ,ilNaahd gupkhw;wj;jpd; mDgtq;fis Kjy; 
kw;Wk; ,uz;lhk; tpjpfs; njhFj;J $Wfpd;wd. 

 vd;l;Nuhgpiaf; fzf;fpLjy; kw;Wk; jdpr;Rop nfy;tpd; ntg;gepiyia mila ,ayhj; 
jd;ik Mfpatw;iw ntg;g ,af;ftpay; %d;whk; tpjp tpsf;FfpwJ. 

 
mikg;G kw;Wk; #oy; : 
 
 mikg;G : ntg;g ,af;ftpay; Nehf;fpy; fUj;jpy; nfhs;sg;gLk; mz;lj;jpd; xU gFjp 

mikg;G vdg;gLk;. ,J mz;lj;jpd; gpw gFjpfspypUe;J cz;ikahd my;yJ 
fw;gid vy;iyfshy; gpupf;fg;gl;Ls;sJ. 

 vLj;Jf;fhl;L : xU Kfitapy; cs;s ePu;> fhw;W epug;gg;gl;l gY}d;> 
FSf;Nfh]pd; ePu;f;fiury; Nghd;wit. 

 tiffs; : xUtbj;jhd kw;Wk; gyg;gbj;jhd mikg;Gfs; 
 mikg;gpYs;s midj;J cl;$WfSk; xNu ,aw;epiyikapy; ,Ue;jhy;> me;j 

mikg;G xU gbj;jhd mikg;G vd;wiof;fg;gLfpd;wd. v.fh : xU 
thAf;fyit> xd;Nwhnlhd;W Kw;wpYk; fyf;Fk; ePu;kq;fspd; fyit.  
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 mikg;gpYs;s midj;J cl;$WfSk; xNu ,aw;epiyikapy; ,y;yhjpUe;jhy;> 
me;j mikg;G gy gbj;jhd mikg;G vd;wiof;fg;gLfpd;wd. v.fh : vz;nza; 
kw;Wk; ePu; fye;j fyit. 

 #oy; : mz;lj;jpYs;s> mikg;gpd; gFjpahf ,y;yhj midj;Jk; #oy; vd;W 
miof;fg;gLfpwJ. 

 vy;iy : mikg;ig #oypypUe;J gpupf;Fk; vJTk; vy;iy vd;W miof;fg;gLfpwJ. 
 
mikg;gpd; tiffs; : vy;iyapd; ,ay;gpidg; nghUj;J ntg;g ,af;ftpay; mikg;Gfspy; 
%d;W tiffs; cs;sd. 
 
jdpj;j mikg;G :  
 
 xU mikg;ghdJ mjd; #oYld; nghUz;ik kw;Wk; Mw;wiy gupkhw;wk; nra;a 

Kbahj epiyapy; ,Ue;jhy; mt;tikg;G xU jdpj;j mikg;G vd;W 
miof;fg;gLfpwJ. 

 ,q;F vy;iyahdJ %lg;gl;Ls;sJld; fhg;gplg;gl;Lk; cs;sJ. 
 ntz;zPiuf; nfhz;Ls;s ntg;gk; flj;jh Flit xU jdpj;j mikg;gpw;F 

vLj;Jf;fhl;lhFk;.  
 ,e;j jdpj;j mikg;gpy;> Mw;wy;(ntg;gk;) kw;Wk; nghUz;ik(ePuhtp) Mfpa ,uz;Lk; 

mikg;gpw;Fs;Sk; tUtjpy;iy> mikg;ig tpl;Lk; ntspNaWtjpy;iy. 
 
%ba mikg;G :  
 
 xU mikg;ghdJ mjd; #oYld; nghUz;ikia gupkhw;wk; nra;a Kbahky;> 

Mw;wiy kl;Lk; gupkhw;wk; nra;a KbAk; vdpy; mt;tikg;G xU %ba mikg;G vd;W 
miof;fg;gLfpwJ. 

 ,q;F vy;iyahdJ %lg;gl;Ls;sJ Mdhy; fhg;gplg;gltpy;iy. 
 ntz;zPiuf; nfhz;Ls;s xU %lg;gl;l Kfit xU %ba mikg;gpw;F 

vLj;Jf;fhl;lhFk;. 
 ,e;j %ba mikg;gpy;> Mw;wyhdJ #oYf;F flj;jg;gLfpwJ. Mdhy; nghUz;ik 

mikg;ig tpl;L ntspNaWtjpy;iy. 
 xU thAitf; nfhz;Ls;s mOj;jpAld; $ba cUis xU %ba mikg;ghFk;. 

 
jpwe;j mikg;G :  
 
 xU mikg;ghdJ mjd; #oYld; nghUz;ik kw;Wk; Mw;wy; ,uz;ilAk; gupkhw;wk; 

nra;a KbAk; epiyapy; ,Ue;jhy; mt;tikg;G xU jpwe;j mikg;G vd;W 
miof;fg;gLfpwJ. 

 ,e;j jpwe;j mikg;gpy;> Mw;wy;(ntg;gk;) kw;Wk; nghUz;ik(ePuhtp) Mfpa ,uz;Lk; 
#oYf;F flj;jg;gLfpwJ. 

 ntz;zPiuf; nfhz;Ls;s xU jpwe;j Kfit xU jpwe;j mikg;gpw;F 
vLj;Jf;fhl;lhFk;. 

 midj;J capupdq;fs; kw;Wk; Ntjptpidfs; jpwe;j mikg;ghFk;. Vnddpy; mitfs; 
#oYld; nghUz;ik kw;Wk; Mw;wiy gupkhwpf; nfhs;fpd;wd. 

 
mikg;gpd; gz;Gfs; :  
 
nghUz;ik rhu; gz;Gfs; : 
 
 xU gz;ghdJ mikg;gpd; epiw kw;Wk; mstpid nghUj;J mike;jhy; mg;gz;G 

nghUz;ikrhu; gz;G vd;W miof;fg;gLfpwJ. 
 vLj;Jf;fhl;L : fdmsT> Nkhy;fspd; vz;zpf;if> epiw> mf Mw;wy;. 

 
nghUz;ik rhuh gz;Gfs; : 
 
 xU gz;ghdJ mikg;gpd; epiw kw;Wk; mstpid nghUj;J mikahjpUe;jhy; 

mg;gz;G nghUz;ikrhuh gz;G vd;W miof;fg;gLfpwJ. 
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 vLj;Jf;fhl;L : xsptpyfy; vz;> gug;G,Otpir> mlu;j;jp> ntg;gepiy> nfhjpepiy> 
ciwepiy> Nkhyhu; fdmsT Nghd;wit. 

 
nghUz;ik rhu; kw;Wk; nghUz;ik rhuh gz;Gfspd; gl;bay; : 
 

nghUz;ik rhu; gz;Gfs; nghUz;ik rhuh gz;Gfs; 
fdmsT> Nkhy;fspd; vz;zpf;if> 
epiw> mf Mw;wy;> vd;jhy;gp> 
vd;l;Nuhgp> fl;byh Mw;wy;> ntg;g 
Vw;Gj;jpwd;. 

xsptpyfy; vz;> gug;G ,Otpir> mlu;j;jp> 
ntg;gepiy> nfhjpepiy> ciwepiy> Nkhyhu; 
fdmsT> Nkhyhu; epiw> Nkhyhupl;b> Nkhy; 
gpd;dk;> Nkhyhypl;b> jd;ntg;g Vw;Gj;jpwd;. 

 
ntg;g ,af;ftpaypd; nray;Kiwfs; : 
 
 mikg;gpy; xU khw;wj;ij Vw;gLj;jf; $ba nraypd; topKiw ntg;g ,af;ftpay; 

nray;Kiw vdg;gLfpwJ. 
 ntg;gg;gLj;Jy;> Fspu;tpj;jy;> thAf;fis tpuptilar; nra;jy;> RUq;fr; nra;jy;> 

cUf;Fjy;> Mtpahf;Fjy; Nghd;w nray;Kiwfs; ntg;g ,af;ftpay; 
nray;KiwfSf;fhd vLj;Jf;fhl;LfshFk;. 

 
kPs; nray;Kiwfs; : 
 
 mz;lj;jpd; ntg;g ,af;ftpay; gz;Gfspy; vt;tpj khw;wj;ijAk; Vw;gLj;jhky;> 

mikg;G kw;Wk; #oy; mtw;wpd; ,Wjp epiyapypUe;J Muk;g epiyf;F kPSk; xU 
nray;Kiw kPs; nray;Kiw vd miof;fg;gLfpwJ. 

 kPs; nray;Kiw epfo ,U epge;jidfs; mtrpakhdjhFk;. 
 Kjyhtjhf> nray;KiwahdJ Ez;zpa mstpy; kpf nkJthf epfo 

Ntz;Lk;. 
 ,uz;lhtjhf nray;Kiw KOtJk; mikg;Gk;> #oYk; fz;bg;ghf 

rkepiyapy; ,Uf;f Ntz;Lk;. 
 
kPsh nray;Kiwfs; : 
 
 mikg;G kw;Wk; #oy; mtw;wpd; ,Wjp epiyapypUe;J Muk;g epiyf;F kPs Kbahj 

xU nray;Kiw kPsh nray;Kiw vd miof;fg;gLfpwJ. 
 ,aw;ifapy; epfOk; midj;J nray;KiwfSk; kPsh nray;KiwfshFk;. 
 kPsh nray;Kiwapd; NghJ mikg;G kw;Wk; #oyhdJ xd;Nwhnlhd;W rkepiyapy; 

,Ug;gjpy;iy. 
 
ntg;gk; khwh nray;Kiw : 
 
 xU nray;Kiwapd; NghJ mikg;G kw;Wk; #oYf;F ,ilNa vt;tpj ntg;g 

gupkhw;wKk; epfohjpUg;gpd; mr;nray;Kiw ntg;gk; khwh nray;Kiw vd 
tiuaWff;fg;gLfpwJ. 

 mikg;gpid ntg;gf; fhg;gpLtjd; %yk; ,e;j epge;jid cUthf;fg;gLfpwJ. 
 xU ntg;gk; khwh nray;Kiwf;F q = 0 vd;gjhy;> mikg;gpdhy;; Ntiy 

nra;ag;gl;lhy mjd; ntg;gepiy FiwfpwJ> mikg;gpd; kPJ Ntiy nra;ag;gl;lhy 
mjd; ntg;gepiy mjpfupf;fpwJ. 

 
ntg;gepiy khwh nray;Kiw : 
 
 xU nray;Kiwapy; mikg;ghdJ Muk;g epiyapypUe;J> ,Wjpepiyf;F 

khw;wkilAk;NghJ mjd; ntg;gepiy khwhky; khwpypahf ,Ue;jhy; mr;nray;Kiw 
ntg;gepiy khwh nray;Kiw vd tiuaWff;fg;gLfpwJ. 

 ,jpy; mikg;ghdJ mjd; #oYld; ntg;gj;ij gupkhw;wk; nra;fpwJ> NkYk; 
mikg;gpd; ntg;gepiy khwhky; ,Uf;fpwJ. 

 xU ntg;gepiy khwh nray;Kiwf;F dT = 0. 
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mOj;jk; khwh nray;Kiw : 
 
 xU nray;Kiwapy; mikg;ghdJ Muk;g epiyapypUe;J> ,Wjpepiyf;F 

khw;wkilAk;NghJ mjd; mOj;jk; khwhky; khwpypahf ,Ue;jhy; mr;nray;Kiw 
mOj;jk; khwh nray;Kiw vd tiuaWff;fg;gLfpwJ. 

 xU mOj;jk; khwh nray;Kiwf;F dP = 0. 
 
fdmsT khwh nray;Kiw : 
 
 xU nray;Kiwapy; mikg;ghdJ Muk;g epiyapypUe;J> ,Wjpepiyf;F 

khw;wkilAk;NghJ mjd; fdmsT khwhky; khwpypahf ,Ue;jhy; mr;nray;Kiw 
fdmsT khwh nray;Kiw vd tiuaWff;fg;gLfpwJ. 

 ghk; fNyhup kPl;lupy; xU vupnghUs; vupf;fg;gLjy; fdmsT khwh nray;Kiwf;F xU 
vLj;Jf;fhl;lhFk;.  

 xU fdmsT khwh nray;Kiwf;F dV = 0. 
 
Rw;Wr; nray;Kiw : 
 
 xU mikg;ghdJ> njhlu;r;rpahd gy;NtW khw;wq;fSf;F cl;gl;l gpd;du; mjd; 

cz;ikahd Muk;g epiyf;F kPsj; jpUk;Gk; NghJ xU Rw;W epiwtile;jjhf 
fUjg;gLk;. ,r;nray;KiwahdJ Rw;W nray;Kiw vd tiuaWff;fg;gLfpwJ. 

 xU Rw;W nray;Kiwf;F dU = 0, dH = 0, dP = 0, dV = 0, dT = 0. 
 
epiyr; rhu;Gfs; : 
 
 xU ntg;g ,af;ftpay; mikg;gpid P, V, T kw;Wk; ‘n’ Mfpa khwpfisg; gad;gLj;jp 

tiuaWf;f KbAk;. 
 xU epiyr;rhu;G vd;gJ mikg;gpd; xU ntg;g ,af;ftpay; gz;ghFk;. 
 ,J mikg;gpd; nfhLf;fg;gl;l xU epiyf;F xU Fwpg;gpl;l kjpg;gpidf; 

nfhz;bUf;Fk;. NkYk; ,f;Fwpg;gpl;l epiyia mila gpd;gw;wg;gl;l topapid 
nghUj;J miktjpy;iy. 

 v.fh : mOj;jk;> fdmsT> ntg;gepiy> mfMw;wy;> vd;jhy;gp> fl;byh Mw;wy; 
Nghd;wit. 

 
topr; rhu;Gfs; : 
 
 xU topr;rhu;G vd;gJ mikg;gpd; xU ntg;g ,af;ftpay; gz;ghFk;. 
 Mikg;ghdJ Muk;g epiyapypUe;J ,Wjp epiyf;F khw;wkilAk; topapidg; 

nghUj;J ,jd; kjpg;G mikAk;. 
 vLj;Jf;fhl;L : Ntiy> ntg;gk;. 

 
mf Mw;wy;(U) : 
 
 mikg;gpd; mfMw;wy; vd;gJ mikg;gpYs;s midj;J cl;$Wfshd mZf;fs;> 

madpfs; kw;Wk; %yf;$Wfs; Mfpait ngw;wpUf;ff;$ba Mw;wy;fspd; 
kjpg;GfSf;Fr; rkk;. 

 xU mikg;gpYs;s %yf;$Wfspd; nkhj;j Mw;wy; vd;gJ mitfspDila 
,lg;ngau;T Mw;wy;(Ut), mjpu;T Mw;wy;(UV),  Row;rp Mw;wy;(Ur),  gpizg;G 
Mw;wy;(Ub),  kpd;dZ Mw;wy;(Ue),  kw;Wk; %yf;$W ,ilaPLfshy; cz;lhFk; 
Mw;wy;(Ui),  Mfpatw;wpd; $LjyhFk;. 

 mjhtJ     U  =  Ut  +  Uv  +  Ur  +  Ub  +  Ue  +  Ui 
 xU mikg;gpYs;s midj;J %yf;$Wfspd; nkhj;j Mw;wyhdJ mf Mw;wy; 

vd;wiof;fg;gLfpwJ. 
 ntg;g ,af;ftpaypy; mikg;gpd; jdpj;j Mw;wy; kjpg;gpid tpl mjd; mf Mw;wypy; 

Vw;gLk; khw;wk;(∆U) kl;LNk Kf;fpaj;Jtk; tha;e;jjhf fUjg;gLfpwJ. 
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mf Mw;wypd; Kf;fpaj;Jtk; : 
 
 xU nghUs; ngw;wpUf;f Ntz;ba mf Mw;wyhdJ mjd; ,aw;tbtikg;Gfis 

NtWgLj;jp mwpa cjTfpwJ. 
 vLj;Jf;fhl;lhf fhu;gdpd; GwNtw;Wik tbtq;fshd fpuh/igl; kw;Wk; ituk; Mfpad 

xd;Wld; xd;W NtWgLfpd;wd.  
 ,itfs; ntt;NtW mf Mw;wy;fisAk; kw;Wk; ntt;NtW gbf mikg;GfisAk; 

nfhz;Ls;sd. 
 
mf Mw;wypd; rpwg;gpay;Gfs; : 
 
 xU mikg;gpd; mfMw;wy; vd;gJ xU nghUz;ikrhu; gz;ghFk;. mikg;gpYs;s 

nghUspd; msit ,U klq;fhf;Fk;NghJ> mf Mw;wYk; ,U klq;fhfpwJ. 
 xU mikg;gpd; mfMw;wy; xU epiyr; rhu;G. ,J mikg;gpd; epiy khwpfis kl;LNk 

rhu;e;J mikfpwJ. 
 mikg;gpd; mfMw;wy; khw;wkhdJ ∆U = Uf – Ui  vd Fwpg;gplg;gLfpwJ. 
 Rw;wr; nray;Kiwfspy;> mf Mw;wyypy; vt;tpj khw;wKk; epfo;tjpy;iy. ∆U(Rw;W)  = 0. 
 xU mikg;gpd; ,Wjpepiy mfMw;wyhdJ mjd; Muk;g epiy mfMw;wiytpl 

Fiwthf ,Uf;Fk; epiyapy; ∆U MdJ vjpu;Fwp kjpg;igg; ngWk;.   
 

∆U = Uf – Ui  =  -ve  (Uf < Ui ). 
 

  xU mikg;gpd; ,Wjpepiy mfMw;wyhdJ mjd; Muk;g epiy mfMw;wiytpl 
mjpfkhf ,Uf;Fk; epiyapy; ∆U MdJ Neu;Fwp kjpg;igg; ngWk;.   
 

∆U = Uf – Ui  =  +ve  (Uf > Ui ). 
 
ntg;gk; : 
 
 ntg;gk;(q) MdJ> xU mikg;gpid #oypypUe;J gpupf;Fk; vy;iy topNa flj;jg;gLk; 

Mw;wy; vd fUjg;gLfpwJ. 
 ntg;g khw;wkhdJ mikg;g kw;Wk; #oYf;fpilNaahd ntg;gepiy khw;wj;jpw;F 

toptFf;fpwJ. 
 ntg;gk; vd;gJ xU topr;rhu;G MFk;. 

 
ntg;gj;jpd; myFfs; : 
 
 ntg;gj;jpd; SI myF [{y;(J). ntg;g mstPLfs; nghJthf fNyhupfspy; (cal) 

mstplg;gLfpwJ. 
 ntg;gepiyahdJ 15

0
C f;F mUfhikapy; cs;sNghJ> xU fpuhk; ePupd; 

ntg;gepiyia 1
0
C cau;j;Jtjw;F Njitg;gLk; ntg;gj;jpd; msT cU fNyhup vd 

tiuaWf;fg;gLgpwJ. 
 
ntg;gj;jpd; FwpaPl;L eilKiwfs; : 
 
 ntg;gk; q vDk; FwpaPl;lhy; Fwpf;fg;gLfpwJ. 
 #oypypUe;J mikg;gpDs;Ns ntg;gk; gha;e;jhy; mikg;gpd; Mw;wy; mjpfupf;fpwJ. 

vdNt ntg;gk; Neu;FwpaPlhf (+q) vLj;Jf;nfhs;sg;gLfpwJ. 
 mikg;gpypUe;J #oYf;F ntg;gk; gha;e;jhy; mikg;gpd; Mw;wy; FiwfpwJ. vdNt 

ntg;gk; vjpu;FwpaPlhf(-q) vLj;Jf;nfhs;sg;gLfpwJ. 
 
Ntiy : 
 
 tpir kw;wk; ,lg;ngaw;r;rpapd; ngUf;Fj;njhif Ntiy vd tiuaWf;fg;gLfpwJ.  –

w = F.x 
 mikg;gpdhy; jdJ mfMw;wypd; xU gFjp gad;gLj;jg;gl;L> Ntiy nra;ag;gLfpwJ 

vd;gijf; Fwpg;gpLtjw;fhf ,q;F vjpu;Fwp mwpKfg;gLj;jg;gl;Ls;sJ. 
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Ntiyapd; rpwg;gpay;Gfs; : 
 
 NtiyahdJ xU topr;rhu;G MFk;. 
 mikg;gpd; vy;iyapy; kl;LNk ntspg;gLfpwJ.mikg;gpd; epiyapy; khw;wk; 

Vw;gLk;NghJ ntspg;gLfpwJ. 
 
Ntiyapd; myFfs; : 
 
 Ntiyapd; SI myF [{y;(J). xU epA+l;ld; tpirapdhy;> xU kPl;lu; ,lg;ngaw;rp 

epfo;j;jg;gLk;NghJ> mt;tpirapdhy; nra;ag;gLk; Ntiyapd; msT xU [{y; vd 
tiuaWf;fg;gLfpwJ. (J = Nm). 

 Ntiyapd; msT mjpfkhf ,Ug;gpd; fpNyh[{y;(KJ) myF gad;gLj;jg;gLfpwJ.(1 KJ 

= 1000 J). 
 
Ntiyapd; FwpaPl;L eilKiwfs; : 
 
 Ntiy w vDk; FwpaPl;lhy; Fwpf;fg;gLfpwJ. 
 mikg;gpdhy; Ntiy nra;ag;gLk;NghJ> mikg;gpd; Mw;wy; FiwfpwJ. vdNt 

eilKiwapy; NtiyahdJ vjpu;FwpaPlhf (-w) vLj;Jf;nfhs;sg;gLfpwJ. 
 mikg;gpd; kPJ xU Ntiy nra;ag;gLk;NghJ> mikg;gpd; Mw;wy; mjpfupf;fpwJ. 

vdNt eilKiwapy; NtiyahdJ Neu;FwpaPlhf (+w) vLj;Jf;nfhs;sg;gLfpwJ. 
 
mOj;jk; - fdmsT Ntiy : mbg;gil ntg;g ,af;ftpaypy;> xU thA tpuptiljypy; 
nra;ag;gLk; xU tifahd Ntiy kl;LNk nghJthf fUj;jpw; nfhs;sg;gLfpwJ. ,t;tif 
NtiyahdJ mOj;jk; - fdmsT Ntiy (m) P –V Ntiy (m) tpuptiljy; Ntiy vd 
miof;fg;gLfpwJ. 
 
ntg;g ,af;ftpaypd; G+[;a tpjp : 
 
 ntg;g ,af;ftpaypd; G+[;a tpjpahdJ ‘ntg;gr; rkepiy tpjp’ vdTk; 

miof;fg;gLfpwJ. 
 ntg;g ,af;ftpaypd; G+[;a tpjpg;gb> ,uz;L ntt;NtW ntg;gepiyfspYs;s 

mikg;Gfs; jdpj;jdpahf %d;whk; mikg;Gld; ntg;gr; rkepiyapy; ,Ue;jhy;> me;j 
,U mikg;GfSk; jq;fSf;Fs; ntg;gr; rkepiyapy; ,Uf;Fk;. 
                                                    
 
            rkepiy        rkepiy 
 
 
                   rkepiy 

 
ntg;g ,af;ftpaypd; Kjy; tpjp : 
 
 ntg;g ,af;ftpaypd; Kjy; tpjpahdJ ‘Mw;wy; moptpd;ik tpjp’ vdTk; 

miof;fg;gLfpwJ. 
 ,t;tpjpg;gb> xU tifahd Mw;wy; kw;nwhU tif Mw;wyhf khwpdhYk;> xU jdpj;j 

mikg;gpd; nkhj;j Mw;wy; xU khwpyp MFk;. 
 xU mikg;ghdJepiy 1 ypUe;J epiy 2f;F khw;wkilAk;NghJ mjd; 

mfMw;wyhdJ U1 ypUe;J U2 f;f khw;wkilfpwJ. vdNt mfMw;wy; khw;wk;.   ∆U 

= U2 – U1. 
 mikg;G Mw;wiy cwpQ;RtjhNyh my;yJ ckpo;tjhNyh my;yJ mikg;ghdJ 

Ntiy nra;tjhNyh my;yJ mikg;gpd; kPJ Ntiy nra;ag;gLtjhNyh ,e;j mf 
Mw;wy; khw;wk; epfo;fpwJ. 

 mikg;gpd; nkhj;j Mw;wy; khwpypahf ,Uf;f Ntz;Lk;. vdNt Kjy; tpjpapid 
gpd;tUkhW fzpjtpay; $w;whf vOj KbAk;. 
 

∆U = q  +  w 

  A 

  B   C 
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C.PRABU.P G ASST(CHEMISTRY),GHSS KALLAVI,KRISHNAGIRI DT. CELL : 94420104975, 8667598674. 

 

ntg;g ,af;ftpaypd; Kjy; tpjpapd; gy;NtW $w;Wfs; :  
   
 vg;nghOnjy;yhk;> xU Mw;wypd; Fwpg;gpl;l tif kiwfpwNjh> mjw;F rkkhd 

msTs;s kw;nwhU tifahd Mw;wy; fz;bg;ghf cUthFk;. 
 xU kw;Wk; #oy; Mfpatw;wpd; nkhj;j Mw;wy; xU khwpyp. 
 Mw;wiy Mf;fNth mopf;fNth KbahJ. Mdhy; xU tifahd Mw;wiy kw;nwhU 

tifahd Mw;wyhf khw;wyhk;. 
 xU %ba mikg;gpd; mf Mw;wy; khw;wk; vd;gJ mjd; vy;iyapd; topNa 

gupkhw;wg;gLk; ntg;gk; my;yJ Ntiyf;Fr; rkk;. 
 ntg;gk; kw;Wk; Ntiy Mfpait xU mikg;gpd; mfMw;wiy khw;Wk; ,U 

topfshFk;.  
 
fzf;F : 
cuha;tw;w mOj;jp nghUj;jg;gl;l fydpy; cs;s xU thAthdJ 1 atm ntsp mOj;jj;jpw;F 
vjpuhf 5 ypl;lu; fd mstpypUe;J  10 ypl;lUf;F tpuptilfpwJ. ,t;thW epfOk;NghJ mJ 
400J ntg;g Mw;wiy mjd; #oypypUe;J cl;ftu;fpwJ. mikg;gpd; mfMw;wy; khw;wj;ijf; 
fzf;fpLf. 
jPu;T : 
nfhLf;fg;gl;l juTfs; : q = 400 J,    V1 = 5 L   V2 = 10 L 

 

∆U = q - w(ntg;gkhdJ mikg;gpw;F nfhLf;fg;gLfpwJ(+q), NtiyahdJ mikg;gpdhy; 
nra;ag;gLfpwJ(-w). 
 
                              ∆U   =   q  -  PdV 

 

                                      =  400 J – 1 atm (10 – 5) L 

 

                                     =  400 J – 5 atm L 

[1 atm L = 101.33 J ] 

                                    =  400 J – 5  x  101.33 J 

 

                                    =  400 J – 506.5 J 

 

                             ∆U = -106.5 J. 

vd;jhy;gp (H) : 
 
 vd;juy;gp vd;gJ mikg;gpd; xU ntg;g ,af;ftpay; gz;ghFk;. 
 xU mikg;gpd; mfMw;wy; kw;Wk; mt;tikg;gpd; mOj;jk; kw;Wk; fdmstpd; 

ngUf;fw;gyd; Mfpatw;wpd; $Ljy; vd;jhy;gp vd tiuaWf;fg;gLfpd;wd. 
 

H  =  U  +  PV 

 
 ,J mikg;gpd; Ntiy nra;Ak; jpwd; kw;Wk; mikg;gpd; ntg;gj;ij ntsptpLk; jpwd; 

Mfpatw;iw Fwpg;gpLfpd;wJ. 
 khwhj mOj;jj;jpy; xU nray;Kiw epfOk;NghJ> ntspg;gLk; my;yJ cwpQ;rg;gLk; 

ntg;gj;jpd; msT vd;jhy;gp khw;wj;jpw;F rkk;. 
 vd;jhy;gp xU epiyr; rhu;G MFk;. ,J mikg;gpd; epiy khwpfshd T, P kw;wk; U 

Mfpatw;iw kl;LNk nghUj;J mikfpwJ. 
 khwhj mOj;jj;jpy; xU mikg;gpd; Muk;g kw;Wk; ,Wjp epiyfSf;fpilNaahd 

vd;jhy;gpapy; Vw;gLk; khw;wkhfNt vd;jhy;gp Fwpf;fg;gLfpwJ. 
 

∆H  =  ∆U  +  P∆V 

 
 khwhj mOj;jj;jpy; xU mikg;gpw;F nfhLf;fg;gLk; ntg;gk; mjd; vd;jhy;gp 

khw;wj;jpw;Fr; rkk;. 
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C.PRABU.P G ASST(CHEMISTRY),GHSS KALLAVI,KRISHNAGIRI DT. CELL : 94420104975, 8667598674. 

 

 xU ntg;gk; nfhs;tpidapy; mikg;gpdhy; #oypy; ,Ue;J ntg;gk; cwpQrg;gLfpwJ. 
mjhtJ q > 0. vdNt ∆H kjpg;Gk; Neu;f;Fwpiag; ngWfpwJ. 

 xU ntg;gk; ckpo;tpidapy; mikg;gpypUe;J #oYf;F ntg;gk; ntspNaw;wg;gLfpwJ. 
mjhtJ q < 0. vdNt ∆H kjpg;Gk; vjpu;f;Fwpiag; ngWfpwJ. 

 
vd;jhy;gp (H) kw;Wk; mfMw;wy; (U) Mfpatw;wpw;F ,ilNaahd njhlu;G : 
 
 xU mikg;ghdJ khwhj mOj;jj;jpy; Muk;g epiyapy; ,Ue;J(H1, U1, V1 kw;Wk; P) 

,Wjp epiyf;F(H2, U2, V2 kw;Wk; P) khw;wj;jpw;Fl;gLk; NghJ Vw;gLk; vd;jhy;gp 
khw;wj;ij(∆H) gpd;tUkhW fzf;fpl KbAk;. 
                                                             H  =  U  +  PV 
Muk;g epiyapy; 

H1  =   U1  +    PV1 

,Wjp epiyapy; 
H2  =  U2  +  PV2 

vd;jhy;gpapy; Vw;gLk; khw;wk; 
              (H2  -  H1 )   =    (U2  -  U1 )   +  P(V2   -  V1) 

 

                                                        ∆H  =  ∆U  +  P∆V                          -----------      (1) 
ntg;g ,af;ftpay; Kjy; tpjpg;gb 
                                                         ∆U = q  +  w                                  -----------      (2) 
rkd;ghL (2) I rkd;ghL (1) y; gpujpapl 
 

                                 ∆H  =  q  +  w  +  P∆V     

    

                      w  =  - P∆V   

 

                                                                          ∆H  =  qp  -   P∆V    +  P∆V  
      

                                                       ∆H  =  qp   

 

qp  vd;gJ khwhj mOj;j epiyapy; cwpQrg;gl;l ntg;gk;> ,J cs;Siw ntg;gk; 
my;yJ ntg;g mlf;fk; vdg;gLfpwJ. 

 khwhj ntg;g mOj;j epiyfspy; xd;Wld; xd;W Ntjptpid Gupe;J thA epiyAs;s 
tpisnghUl;fisj; jUk; thAf;fs; mlq;fpa %ba mikg;G xd;iw fUJf. 

 tpidgL thAf;fspd; Muk;g fdmsT Vi vdTk; tpidtpis thAf;fspd; fdmsT Vf 
vdTk; mtw;wpd; Nkhy; vz;zpf;if KiwNa ni kw;Wk; nf vdf; nfhz;lhy; 
Muk;g epiy tpidgL nghUl;fSf;F 
 
                                                     PVi  =  ni  RT                                  ------------  (3) 

 
,Wjpepiy tpidtpis nghUl;fSf;F 
 
                                                      PVf  =  nf  RT                                  ------------  (4) 

 
rkd;ghL (4) y; ,Ue;J rkd;ghL (3) I fopf;f 
 
                                        P (Vf  -  Vi )   =  (nf  -   ni ) RT      
                   

                                                                P∆V   =   ∆ n(g) RT                             ------------  (5)  

 
    rkd;ghL (5) I rkd;ghL (1) y; gpujpapl    

 

                                                                   ∆H  =  ∆U  +  ∆ n(g) RT  
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jpl;l cUthjy; ntg;gk; : 
 
 xU Nkhy; Nru;kkhdJ> jpl;l ntg;g mOj;j epiyfspy; cs;s mjd; 

jdpkq;fspypUe;J cUthFk;NghJ Vw;gLk; vd;jhy;gp khw;wk; mr;Nru;kj;jpd; jpl;l 
cUthjy; ntg;gk; vd tiuaWf;fg;gLfpwJ.  

 eilKiwapy; midj;J jdpkq;fspd; jpl;l cUthjy; ntg;gk; G+[;[pak; vd 
vLj;Jf;nfhs;sg;gLfpwJ. 

Fe (s)   +   S (s)   →    FeS (s)                ∆Hf
0
  =  10.42 kJ mol 

-1 

 
ntg;gNtjpr; rkd;ghLfs; :    
                     
 ntg;g Ntjpr; rkd;ghLfs; vd;git vd;jhy;gp khw;w(∆H) kjpg;gfSld; $ba 

rkd;nra;ag;gl;l Ntjptpidf; $W tpfpjr; rkd;ghL MFk;. 
 ntg;g Ntjpr; rkd;ghLfspy; gpd;tUk; eilKiwfs; gpd;gw;wg;gLfpd;wd. 

 rkd;gLj;jg;gl;l ntg;g Ntjpr; rkd;ghLfspy; cs;s tpidf; Fzfq;fs;> 
tpidapy; <LgLk; tpidgL kw;Wk; tpidtpis nghUl;fspd; Nkhy;fspd; 
vz;zpf;ifapidf; Fwpg;gpLfpd;wd. 

 xU Ntjptpidapd; vd;jhy;gp khw;wk; ∆Hr  MdJ jFe;j FwpaPl;L kw;Wk; 
myFld; Fwpg;gplg;gl Ntz;Lk;. 

 xU Ntjptpidapd; kWjiy tpidia fUJk;NghJ> mt;tpidapd; ∆H d; vz; 
kjpg;ig khw;whky;> FwpaPl;il kl;Lk; khw;wp Fwpg;gplg;gLfpwJ. 

 xU Ntjptpidapd; ∆H kjpg;ghdJ tpidapy; <LgLk; tpidg;nghUl;fspd; ,aw; 
epiyikfis nghUj;J miktjhy;> mt;Ntjp tpidapy; <LgLk; midj;J 
nghUl;fspd; ,aw; epiyikfSk; Kf;fpakhdit kw;Wk; mtw;iw [thA(g), 
ePu;kk;(l), ePu;kf;fiury;(aq) kw;Wk; jpz;kk;(s) Kjypad milg;Gf; Fwpf;Fs;] 
ntg;g Ntjpr; rkd;ghLfspy; fz;bg;ghf Fwpg;gplg;gl Ntz;Lk;. 

 xU ntg;g Ntjpr; rkd;ghL KOtJkhf xU Fwpg;gpl;l vz;zhy; 
ngUf;fg;gLk;NghJ> mjd; vd;jhy;gp kjpg;Gk; mNj vz;zhy; ngUf;fg;gLfpwJ. 

 xU tpidapd; ∆Hr
0
  kjpg;G vjpu;Fwpia ngw;wpUe;jhy; mt;tpid ntg;gk; 

ckpo;tpid vd;Wk;> ∆Hr
0
  kjpg;G Neu;Fwpia ngw;wpUe;jhy; mt;tpid ntg;gk; 

nfhs;tpid vd;Wk; miof;fg;gLfpwJ. 
 
fzf;F : C2H5 OH(l)  +  3O2 (g)  →  2CO2 (g)  +  3H2O (l)  vd;w tpidf;F jpl;l vd;jhy;gp khw;w 
kjpg;ig fzf;fpLf. C2H5 OH(l),  CO2 (g) kw;Wk; 3H2O (l) Mfpatw;wpd; jpl;l cUthjy; vd;jhy;gp 
kjpg;Gfs; KiwNa 277, -393.5 kw;Wk; -285.5 kJ mol

 -1
. 

 
jPu;T : tiuaiwapd; gb O2(g) d; jpl;l cUthjy; vd;jhy;gp kjpg;G G+[;[pakhFk;. 
 

                 ∆Hr
0
  =   (∆𝐻𝑓

0)𝑝𝑟𝑜𝑑𝑢𝑐𝑡𝑠  −   (∆𝐻𝑓
0)𝑟𝑒𝑎𝑐𝑡𝑎𝑛𝑡𝑠   

 

                 ∆Hr
0
  =   2(∆𝐻𝑓

0)𝐶𝑂2
 −   3(∆𝐻𝑓

0)𝐻2𝑂  -   1(∆𝐻𝑓
0)𝐶2𝐻5𝑂𝐻  −   3(∆𝐻𝑓

0)𝑂2
  

 

                  ∆Hr
0
  =   2 𝑚𝑜𝑙 −393.5 𝑘𝐽 𝑚𝑜𝑙−1 +    3 𝑚𝑜𝑙 −285.5 𝑘𝐽 𝑚𝑜𝑙−1   -  

                                      1 𝑚𝑜𝑙 −277 𝑘𝐽 𝑚𝑜𝑙−1 +    3 𝑚𝑜𝑙 0 𝑘𝐽 𝑚𝑜𝑙−1  
 

                     ∆Hr
0
  =  [ -787 – 856.5] – [ - 277] 

 

                     ∆Hr
0
  =  - 1643.5 + 277 

 

                     ∆Hr
0
  =  - 1366.5 kJ.  

vupjy; ntg;gk; : 
 xU Nkhy; Nru;kk; mjpfsT fhw;W my;yJ Mf;]p[dpy; KOikahf vupf;fg;gLk;NghJ 

Vw;gLk; vd;jhy;gp khw;wk;> mr;Nru;kj;jpd; vupjy; ntg;gk; vd miof;fg;gLfpwJ. ,J 
∆HC vd Fwpg;gplg;gLfpwJ. 

 vLj;Jf;fhl;lhf kPj;Njdpd; vupjy; ntg;gk; -87.78 kJ mol
-1. 
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C.PRABU.P G ASST(CHEMISTRY),GHSS KALLAVI,KRISHNAGIRI DT. CELL : 94420104975, 8667598674. 

 

    CH4 (g)  +  2O2 (g)  →  CO2 (g)  +  2H2O (l)     ∆HC   = -87.78 kJ mol
-1 

 

 vupjy; tpidfs; vg;nghOJk; ntg;gk; ckpo;tpidfs; MFk;. vdNt vupjy; vd;jhy;gp 
khw;wk; vg;nghOJk; vjpu;Fwpapidg; ngw;wpUf;Fk;. 

 
Nkhyhu; ntg;g Vw;Gj;jpwd;fs; : 
 
 xU mikg;gpw;F ntg;gk; nfhLf;fg;gLk;NghJ> mt;tikg;gpYs;s %yf;$Wfs; ntg;g 

Mw;wiy cwpQ;Rfpd;wd. vdNt mitfspd; ,af;f Mw;wy; mjpfupf;fpd;wd. ,jd; 
tpisthf mikg;gpd; ntg;gepiy T1 ypUe;J T2 f;F caUfpwJ. 

 ,e;j ntg;gepiy cau;thdJ cwpQ;rg;gl;l ntg;gj;jpd; mstpw;F Neu;tpfpjj;jpYk;> 
nghUspd; epiwf;f vjpu;tpfpjj;jpYk; ,Uf;Fk;. 
                     

                     q α  m ∆T 

 

                     q  = c m ∆T 

 

                     c  =  q / m ∆T 

 

,q;F c vd;gJ ntg;g Vw;Gj; jpwd;. 
 

                              c  =   
𝑞

𝑚 ( 𝑇2− 𝑇1)
   

 

 m = 1 kg  kw;Wk; (T2 – T1) = 1 K vDk;NghJ ntg;g Vw;Gj;jpwdhdJ jd; ntg;g Vw;Gj; 
jpwd; vdg;gLfpwJ. 

 xU Fwpg;gpl;l ntg;gepiyapy;> xU fpNyhfpuhk; epiwAs;s nghUs; xd;wpd; 
ntg;gepiyia xU nfy;tpd; cau;j;j mg;nghUshy; cwpQ;rg;gLk; ntg;g Mw;wypd; 
msthdJ mt;tikg;gpd; jd; ntg;g Vw;Gj; jpwd; vd tiuaWf;fg;gLfpwJ. 

 xU Nru;kj;jpd; ntg;gepiyia xU nfy;tpd; cau;j;j mg;nghUshy; cwpQ;rg;gLk; 
ntg;g Mw;wypd; msthdJ mt;tikg;gpd; Nkhyhu; ntg;g Vw;Gj; jpwd; vd 
tiuaWf;fg;gLfpwJ. 

 
ntg;g Vw;Gj; jpwdpd; myF :  Nkhyhu; ntg;g Vw;Gj;jpwdpd; SI myF JK

 -1
 mol

 -1
. 

 
khwh fdmstpy; ntg;g Vw;Gj; jpwd;fs; : 
ntg;g ,af;ftpay; Kjy; tpjpg;gb> 
 
                  U  =  q  +  w    my;yJ    U  =  q  -  PdV 

 

                   q  =  U  +  PdV 

 
Nkw;fz;l rkd;ghl;il khwhj fdmstpy; ntg;gepiyiag; nghUj;J tifaPL nra;a 
 

 
𝜕𝑞

𝜕𝑇
 
𝑣
 =   

𝜕𝑈

𝜕𝑇
 
𝑣
 

 

Cv  =   
𝜕𝑈

𝜕𝑇
 
𝑣
 

 

vdNt khwhj fdmstpy; Nkhyhu; ntg;g Vw;Gj;jpwd;(Cv) vd;gJ> khwhj fdmstpy; 
ntg;gepiyiag; nghUj;J mf Mw;wypd; khWghl;L tPjk; vd tiuaWf;fg;gLfpwJ. 
,ijg;NghyNt> khwh mOj;jj;jpy; Nkhyhu; ntg;g Vw;Gj;jpwd; (Cp) vd;gJ> khwhj fdmstpy; 
ntg;gepiyiag; nghUj;J vd;jhy;gpapd; khWghl;L tPjk; vd tiuaWf;fg;gLfpwJ. 
 

                      Cp  =   
𝜕𝐻

𝜕𝑇
 
𝑝
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xU ey;ypay;G thAtpw;fhd Cp kw;Wk; CvMfpatw;wpw;fpilNaahd njhlu;G : 
 
vd;jhy;gpf;fhd tiuaiwapd;gb 

                               

                                H  =  U  +  PV                                    ---------     (1) 
 
ey;ypay;G thAr; rkd;ghl;bd;gb> 
                                         

                                          PV  =  n RT                                          ---------     (2) 
 
rkd;ghL (2) I rkd;ghL (1) y; gpujpapl 
                                            

                                           H  =  U  +  n RT                                 ---------     (3) 
 
,r;rkd;ghl;il ntg;gepiyiag; nghUj;J tifaPL nra;a 
                     

                     
𝜕𝐻

𝜕𝑇
   =    

𝜕𝑈

𝜕𝑇
   +   nR   

𝜕𝑇

𝜕𝑇
 

 
                                                  Cp  =  Cv  nR (1) 

 

                                                  Cp  =  Cv  nR                                ---------     (4) 

 
mOj;jk; khwh nray;Kiwfspy; mikg;ghdJ #oYf;F vjpuhf Ntiy nra;fpwJ. vdNt 
fdmsT khwhj nray;Kiwiaf; fhl;bYk;> xU Fwpg;gpl;l ntg;gepiy cau;it mila 
mikg;gpw;F mjpfsT ntg;gk; Njitg;gLfpwJ. vdNt Cp kjpg;G vg;nghOJk; Cv I tpl 
mjpfk;. 
 

∆U kw;Wk; ∆H fzf;fply; : 
 
1 Nkhy; ey;ypay;G thAtpw;F 
 

                                            Cv  =  
𝑑𝑈

𝑑𝑇
 

 
                                        dU  =  Cv Dt 

 
tiuaWf;fg;gl;l khw;wk; epfOk;NghJ 
 
                                        ∆U  =  Cv ∆T 
 

                               ∆U  =  Cv ( T2 – T1 ) 

 

n Nkhy;fs; ey;ypay;G thAf;fSf;F 
 

              ∆U  =  n Cv ( T2 – T1 ) 

 

,Njg;Nghy> n Nkhy;fs; ey;ypay;G thAf;fSf;F ∆H kw;Wk; Cp  njhlu;G gpd;tUkhW 
 

              ∆H  =  n Cp ( T2 – T1 ) 

 

fzf;F : 128.0 fpuhk; Mf]p[id 0
0
C ypUe;J 100

0
C f;F ntg;gg;gLj;Jk; NghJ ∆U kw;Wk; 

∆H kjpg;Gfis fzf;fpLf. Njhuhakhf Cv kw;Wk; Cp kjpg;Gfs; KiwNa 21 J mol
-1

 K
-1 

kw;Wk; 29 J mol
-1

 K
-1  ( NtWghlhdJ 8 J mol

-1
 K

-1. ,J Njhuhakhf R kjpg;gpw;Fr; rkk;).  
jPu;T : 

              ∆U  =  n Cv ( T2 – T1 ) 
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              ∆H  =  n Cp ( T2 – T1 ) 

 

NkYk;     n  =  
128

32
  =  4 Nkhy;fs;. 

 
              T2  =  100

0
C  =  373 K  ;       T1  =  0

0
C  =  273 K   

 

 ∆U  =  n Cv ( T2 – T1 ) 

 

                               ∆U  =  4  x  21  x  (373  -  273) 

 

                               ∆U  =  8400 J 

 

                               ∆U  =  8.4 kJ 

 

∆H  =  n Cp ( T2 – T1 ) 

 

                               ∆H  =  4  x  29  x  (373  -  273) 

 

                               ∆H  =  11600 J 

 

                               ∆H  =  11.6 kJ. 
 
fNyhupkPl;lu; Kiwapid gad;gLj;jp ∆U kw;Wk; ∆H kjpg;Gfis mstply; : 
 
 ,aw; kw;Wk; Ntjp khw;wq;fspy;> Vw;gLk; ntg;g khw;w mstpid mse;jwpa fNyhup 

kPl;lu; gad;gLfpwJ. 
 fNyhup kPl;lu; Kiwapy;> xU nray;Kiwapy; Vw;gLk; ntg;gepiy khw;wkhdJ 

mse;jwpag;gLfpwJ. ,e;j ntg;gepiy khw;wkhdJ> ntg;g Vw;Gj;jpwDf;F 
Neu;tpfpjj;jpypUf;Fk;. 

 c  =  q / m ∆T vd;w rkd;ghl;il gad;gLj;jp xU nray;Kiwapd; ntg;g khw;w msit 
ehk; fzf;fpl KbAk;. 

 fNyhup kPl;lu; mstPLfis ,UNtW epge;jidfspd; fPo; mse;jwpayhk;. 1. khwhj 
fdmstpy;(qv) 2. Khwhj mOj;jj;jpy; (qp). 

 

∆U  mstpLjy; : 
 
 khwhj fdmstpy; Ntjptpidfspy; ntspg;gLk; ntg;gk; ghk; fNyhup kPl;lu; nfhz;L 

mstplg;gLfpwJ. 
 ghk; fNyhup kPl;lu; cs;fyd;fs; kw;Wk; %b Mfpad typikahd v/fpdhy; 

nra;ag;gl;Ls;sJ. 
 vilaplg;gl;l fupk Nru;kkhdJ xU gpshl;bd jl;by; vLj;Jf; nfhs;sg;gLfpwJ. 

,j;jl;lhdJ kpd;gha;jy; %yk; cldbahf vupjiy J}z;Ltjw;fhf kpd;fk;gpfSld; 
nghUj;jg;gl;Ls;sJ. 

 cs; fydpy; mjpfsT Mf;]p[d; nrYj;jp mOj;jg;gl;L ,Wf;fkhf %lg;gLfpwJ. 
cs; fyd;(ghk;) MdJ fNyhup kPl;lupDs; cs;s ePupy; mkpo;j;J itf;fg;gl;Ls;sJ. 

 tpidapy; cUthFk; ntg;gk; ePu; KOtJk; rPuhf gutr; nra;a fNyhup kPl;lupd; 
Rtu;fSf;Fk;> cs;fydpw;Fk; ,ilNa xU fyf;fp cs;sJ. 

 kpd;tpy;iy cUthf;fp Nru;kk; vupf;fg;gLfpwJ. 
 fNyhup kPl;lupd; cs;fydpy;> vilaplg;gl;l> vupaf;$ba fupkr; Nru;kk;> Mf;]p[d; 

Nru;j;J vupf;fg;gLfpwJ. 
 Nru;kk; vupf;fg;gLk;NghJ cUthFk; ntg;gk;> fNyhup kPl;lu; kw;Wk; mij #o;e;Js;s 

ePupdhy; cwpQ;rg;gLfpwJ. ntg;gepiy khw;wj;ij mstpl ngf;kd; ntg;gepiykhdp 
nghUj;jg;gl;Ls;sJ. 

 ghk; fNyhup kPl;lu; %lg;gl;Ls;sjhy; mjd; fdmstpy; khw;wk; Vw;gLtjpy;iy. vdNt 
ntg;g mstPLfshdJ khwhj fdmstpy; vupjy; ntg;gj;jpw;Fr; rkk;. 
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 ,t;tpidapy; cUthd ntg;gj;jpd; msthdJ fNyhup kPl;lu; kw;Wk; ePuhy; 
cwpQ;rg;gl;l ntg;g kjpg;Gfspd; $LjYf;Fr; rkk;. 

 fNyhup kPl;luhy; cwpQ;rg;gl;l ntg;gk;  q1 = k.∆T 
,q;F k vd;gJ fNyhup kPl;lu; khwpyp vdg;gLfpwJ. NkYk; k = mcCc. 

mc  -  fNyhup kPl;lupd; epiw     Cc  -  fNyhup kPl;lupd; ntg;g Vw;Gj;jpwd; 
 ePuhy; cwpQ;rg;gl;l ntg;gk;  q2 = mwCw.∆T 

,q;F> mw -  ePupd; Nkhyhu;; epiw>  Cw  -  ePupd; Nkhyhu; ntg;g Vw;Gj;jpwd;. 
 vdNt             ∆Uc   =  q1  +  q2  

  
                      ∆Uc   =  k.∆T  +  mwCw.∆T 

 

                                                ∆Uc   =  (k  + mwCw) ∆T. 

 
 xU njupe;j msTila jpl;l nghUis vupg;gjd; %yk;> fNyhup kPl;lu; khwpypapd; 

kjpg;gpid jPu;khdpf;f KbAk;. 
 ngd;rhapf; mkpyj;jpd; vupjy; tpidntg;gk; -3227 kJ mol

-1 vd;w njupe;j xU 
kjpg;ghFk;. 

 
ghk; fNyhup kPl;lupd; gad;fs; : 
 

1. vupjy; tpidfspy; ntspg;gLk; ntg;gj;ij mstpl ghk; fNyhup kPl;lu; gad;gLfpwJ. 
2. czTg; nghUl;fspd; fNyhup kjpg;gpid epu;zapj;jpl ,J gad;gLfpwJ. 
3. tsu;r;rpij khw;w Ma;Tfs;> czT gjg;gLj;Jjy;> ntbg;nghUl;fis Nrhjpj;jwpjy; 

Nghd;w gy;NtW njhopw;Jiwfspy; ghk; fNyhup kPl;lu; gad;gLfpwJ. 
 

∆H  mstpLjy; : 
 
 khwhj mOj;jj;jpy; eilngWk; Ntjptpidfspy; epfOk; ntg;gk; khw;wq;fis fh/gp 

fg; fNyhup kPl;lu; nfhz;L mstplyhk;. 
 ,e;j fNyhup kPl;lupy; cNyhf fydpw;F(ghk;) gjpyhf ];ilNuhNgh/k; fg; 

gad;gLj;jg;gLfpwJ. 
 ,j xU rpwe;j ntg;gk; flj;jh nghUs;. Tpidapy; cUthFk; ntg;gj;ij> #oYf;F 

flj;j ,g;nghUs; mDkjpg;gjpy;iy. 
 vdNt ,q;F cUthd nkhj;j ntg;gKk;> fg;gpy; cs;s ePuhy; kl;LNk 

cwpQ;rg;gLfpwJ. ePupd; ntg;gepiyapy; Vw;gLk; khw;wkhdJ mse;jwpag;gLfpwJ. 
 NkYk; ,jidg; gad;gLj;jp cwpQ;rg;gl;l (m) ntspaplg;gl;l ntg;gj;jpd; msit> 

gpd;tUk; rkd;ghl;bid gad;gLj;jp fzf;fplyhk;. 
                                          Q  =  mwCw.∆T 
,q;F> mw -  ePupd; Nkhyhu;; epiw>  Cw  -  ePupd; Nkhyhu; ntg;g Vw;Gj;jpwdpd; kjpg;G 4184 
kJ K

-1
 mol

-1
. 

 tpidapd; NghJ Fwpg;gplj;jf;f msT fdmstpy; khw;wk; Vw;glhj tpidfSf;F 
,k;Kiwapidg; gad;gLj;j KbAk;. 

 
fzf;F : 300 K ntg;gepiy kw;Wk; khwhj mOj;jj;jpy; vj;jyPd; thAtpd; vupjy; vd;jhy;gp 
kjpg;ig fzf;fpLf. khwhjfdmstpy; vj;jyPd; thAtpd; vupjy; vd;jhy;gp(∆U) kjpg;G-1406 kJ.  
vj;jpyPd; vupjy; tpidapid gpd;tUkhW vOjyhk;. 
 

C2 H4 (g)  +  3O2 (g)  →  2CO2 (g)  +  2H2O (l) 

 

                                ∆U  =  -1406 kJ 

 

                                 ∆n  =  np (g)  -  nr (g) 

 

                          ∆n  =  2 – 4  =  -2  

 

                                                       ∆H  =  ∆U  +  RT  ∆ng    
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                           ∆H  =  - 1406  +  ( 8.314  x  10

 -3
  x  300  x  (-2)  

                                   
                      ∆H  =   - 1410.9  kJ. 
vupjy; ntg;gj;jpd; gad;ghLfs; : 
 
 cUthjy; ntg;gj;ij fzf;fpLjy; : fupk Nru;kq;fspd; vupjy; ntg;gj;ij vspjpy; 

mstpl KbAk; vd;gjhy;> ,ijg; gad;gLj;jp kw;w Nru;kq;fspd; cUthjy; 
ntg;gj;ij fzf;fl ,aYk;. 

 czTg; nghUl;fs; kw;Wk; vupnghUl;fspd; fNyhup kjpg;Gfis fzf;fpLjy; : xU 
fpuhk; nghUis KOikahf vupf;Fk;NghJ ntspg;gLk; ntg;gj;jpd; msT 
mr;Nru;kj;jpd; fNyhup kjpg;G vd tiuaWf;fg;gLfpwJ. ,jd; SI myF JKg

-1
. vdpDk; 

,J tof;fkhf cal g
-1 vDk; myfpy; Fwpg;gplg;gLfpwJ. 

 
fiury; ntg;gk; : Fwpg;gpl;l ntg;gepiyapy;> xU Nkhy; Nru;kj;ij> Fwpg;gpl;l msTs;s 
fiuf;Fk;NghJ Vw;gLk; ntg;g khw;wk; mr;Nru;kj;ij fiury; ntg;gk; vd 
tiuaWf;fg;gLfpwJ. 
 
eLepiyahf;fy; ntg;gk; :  
 
 ePu;f;fiurypy;> xU fpuhk; rkhd epiwf; nfhz;l xU mkpykhdJ> xU fpuhk; rkhd 

epiwf; nfhz;l xU fhuj;jhy; Kw;wpYk; eLepiyahf;fg;gLk; NghJ> Vw;gLk; vd;jhy;gp 
khw;wk; eLepiyahf;fy; ntg;gk; vd tiuaWf;fg;gLfpwJ. 

 

HCl(aq) +  NaOH(aq)  →  NaCl(aq)   +  H2O(l)          ∆H  =   - 57.32 kJ. 

 
 ve;j xU typik kpF mkpyk; kw;Wk; typik kpF fhuk; Mfpatw;wpd; 

eLepiyahf;fy; ntg;g kjpg;G Vwf;Fiwa - 57.32 kJ. 
 mkpy fhuq;fs; gw;wpa mu;`{dpa]; nfhs;if %yk; ,jw;fhd fhuzj;jpid tpsf;f 

KbAk;. 
 ,f;nfhs;ifapd;gb> typik kpF mkpyk; kw;Wk; typik kpF fhuq;fs; mtw;wpd; 

ePu;f;fiury;fspy; Kw;wpYk; madpfshf gpupifAw;W KiwNa H
+
 kw;Wk; OH

-
 

madpfisj; jUfpd;wd. 
 vdNt> midj;J typik kpF mkpyk; kw;Wk; typik kpF fhuk; Mfpatw;wpd; 

eLepiyahf;fy; tpidapid gpd;tUkhW Fwpg;gplyhk;. 
 

H
+

(aq)
  
  +   OH

-
(aq)

    
→   H2O(l)          ∆H  =   - 57.32 kJ. 

 
Nkhyhu; cUFjy; ntg;gk; : 
 
 xU Nkhy; jpz;kg; nghUs;> mjd; cUFepiyapy; jputepiyf;F khw;wg;gLk;NghJ> 

Vw;gLk; vd;jhy;gp khw;wk;> mjd; Nkhyhu; cUFjy; ntg;gk; vd tiuaWf;fg;gLfpwJ. 
 vLj;Jf;fhl;lhf> gdpf;fl;bapd; cUFjy; ntg;gj;ij gpd;tUkhW Fwpg;gpl KbAk;. 

 

H2O(s)   
273 𝐾
     H2O(l)          ∆Hfusion  =   + 5.98  kJ. 

 
Nkhyhu; Mtpahjy; ntg;gk; : 
 
 xU Nkhy; ePu;kk;;> mjd; nfhjpepiyapy; Mtpepiyf;F khw;wg;gLk;NghJ> Vw;gLk; 

vd;jhy;gp khw;wk;> mjd; Nkhyhu; Mtpahjy; ntg;gk; vd tiuaWf;fg;gLfpwJ. 
 vLj;Jf;fhl;lhf> ePupd;; Mtpahjy; ntg;gj;ij gpd;tUkhW Fwpg;gpl KbAk;. 

 

H2O(l)   
373 𝐾
     H2O(v)          ∆Hvap  =   + 40.626  kJ. 
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Nkhyhu; gjq;fkhjy; ntg;gk; : 
 
 xU jpz;kk; mjd; jput epiyf;F khwhky;> Neubahf thA epiyf;F khWk; xU 

nray;Kiw gjq;fkhjy; vdg;gLfpwJ. 
 xU Nkhy; jpz;kg; nghUs;> mjd; gjq;fkhjy; ntg;gepiyapy; Neubahf Mtpepiyf;F 

khw;wg;gLk;NghJ> Vw;gLk; vd;jhy;gp khw;wk;> mjd; Nkhyhu; gjq;fkhjy;; ntg;gk; vd 
tiuaWf;fg;gLfpwJ. 

 vLj;Jf;fhl;lhf> mNahbdpd; gjq;fkhjy; ntg;gj;ij gpd;tUkhW Fwpg;gpl KbAk;. 
 

I2 (s)   →    I2 (v)          ∆Hsub  =   + 62.42  kJ. 

 
 kpff; Fiwe;j ntg;gepiyapy; tspkz;ly mOj;jj;jpy; jpz;k fhu;gd; ilahf;i]L 

MdJ thAepiyf;F khWtJ gjq;fkhjy; nray;Kiwf;F kw;WnkhU 
vLj;Jf;fhl;lhFk;. 

 
epiykhw;w ntg;gk; : 
 
 xU Nkhy; jdpkk; mjd; xU GwNtw;Wik tbtj;jpypUe;J kw;nwhU GwNtw;Wik 

tbtj;jpw;F khw;wkilAk;NghJ Vw;gLk; vd;jhy;gp khw;wk; epiykhw;w ntg;gk; vd 
tiuaWf;fg;gLfpwJ. 

 vLj;Jf;fhl;lhf> ituk; mjd; GwNtw;Wik tbtkhd fpuh/igl;lhf khw;wkilAk; 
tpidia Fwpg;gplyhk;. 

 

C (ituk;)   →    C (fpuh/igl;)           ∆Htrans  =   + 13.81  kJ. 
 
n`];;]pd; ntg;gk; khwh $l;ly; tpjp : 
 
 xU nfhLf;fg;gl;l tpidapy; ntg;gk; cwpQrg;gLjy; my;yJ ckpog;gLjyhdJ> 

mt;tikg;gpd; Muk;g kw;Wk; ,Wjp epiyfis kl;LNk nghUj;jikANkad;wp> 
mk;khw;wkhdJ vt;topKiwapy; my;yJ vj;jid gbfspy; epfo;fpwJ vd;gijg; 
nghUj;J miktjpy;iy. 

 n`]; tpjpg;gb> khwhj fdmsT my;yJ khwhj mOj;jj;jpy; xU tpid xU gbapy; 
epfo;e;jhNyh my;yJ gy gbfspy; epfo;e;jhNyh mjd; Muk;g kw;Wk; ,Wjp epiyfs; 
khwhjpUg;gpd;> mt;tpidapd; nkhj;j vd;jhy;gp kjpg;G khwhky; ,Uf;Fk;. 
                 

                     A     
                                         ∆𝐻𝑟                                            
                                B 

 

              ∆H1                                                  ∆H3 

 

                     X     
                                         ∆𝐻2                                           
                                   Y 

                  

                              ∆Hr   =  ∆H1     +    ∆H2    +    ∆H3    
                                                                                                                                                                 
n`];;]pd; ntg;gk; khwh $l;ly; tpjpapd; gad;ghLfs; : 
 
 vd;jhy;gp kjpg;Gfis vspjpy; mstpl Kbahj tpidfSf;F n`]; tpjpiag; 

gad;gLj;jp tpid vd;jhy;gp kjpg;Gfisf; fzf;fplyhk;. 
 vLj;Jf;fhl;lhf> fpuh/igl;il> J}a CO Mf Mf;]p[Ndw;wkilar; nra;Ak; 

tpidapd; tpid vd;jhy;gp kjpg;ig mstpLjy; kpff; fbdkhFk;. 
 vdpDk; fpuh/igl;il> CO2 MfTk; CO it CO2 MfTk;> Mf;]p[Ndw;wkilar; 

nra;Ak; tpidapd; tpid vd;jhy;gp kjpg;Gfis vspjhf mstpl KbAk;. 
 ,t;tpidfSf;F vupjy; tpid ntg;g kjpg;Gfs; KiwNa -393.5 kJ kw;Wk; -283.5 kJ . 

,e;j juTfspypUe;J fpuh/igl;bypUe;J CO tpd; cUthjy; vd;jhy;gpia n`]; 
tpjpiag; gad;gLj;jp fzf;fplyhk;. 
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      C(fpuh/igl;)     
                             ∆𝐻1                                   
                         CO2 (g) 

 

                    ∆H2      ½ O2 (g)                                ∆H3 

 

               

                   CO (g)                  ½ O2 (g) 

                  

            ∆H1   =  ∆H2    +    ∆H3  

 

    -393.5 kJ   =   X   -   283.5 kJ 

 

                 X  =  - 110.0 kJ.    

    
gbff;$L Mw;wy; : 
 
 xU gbfj;jpy; cs;s madpfis mjd; gbf mzpf;Nfhitg; Gs;spfspypUe;J 

Kbtpyh njhiytpw;F ePf;Ftjw;F Njitg;gLk; Mw;wypd; msT mg;gbfj;jpd; 
gbff;$L Mw;wy; vd tiuaWf;fg;gLfpwJ. ,J gbff;$L vd;jhy;gp vdTk; 
miof;fg;gLfpwJ. 

 

NaCl (s)    →   Na
+
(g)   +   Cl

 – 
(g)         ∆Hgbff;$L  =   + 788  kJ mol

-1
 . 

 
ghu;d; - N`gu; Rw;W : 
 
 xU tpidapd; Mw;wy;fis Ma;e;jwptjw;fhd xU mZFKiwNa ghu;d; - N`gu; 

Rw;W MFk;. ,r;Rw;iw cUthf;fpa n[u;kd; mwptpayhsu;fs; Nkf;]; ghu;d; kw;Wk; 
/gpupl;r; N`gu; MfpNahu; ngauhy; ,r;Rw;W miof;fg;gLfpwJ. 

 xU cNyhfk; N`y[DlNdh my;yJ Mf;]p[d; Nghd;w mNyhfj;JlNdh Nru;e;J 
madpr; Nru;kq;fs; cUthFk; tpidfis ,r;Rw;W fUj;jpw; nfhs;fpwJ. 

 NtW ve;j KiwapYk; Neubahf fzf;fpl Kbahj gbff;$L Mw;wiy fzf;fpl 
ghu;d; - N`gu; Rw;W gad;gLfpwJ. 

 ,r;Rw;wpy; gbff;$L vd;jhy;gpia fzf;fpl n`]; tpjp gad;gLfpwJ. 
 vLj;Jf;fhl;lhf> vspa fhu cNyhf N`iyL MX Nghd;w madpgbfq;fs; 

cUthjYf;F gpd;tUk; gbfisf; fUj;jpw; nfhs;Nthk;. 
 

               M (s)       +        ½ X2 (g)     
                ∆𝐻𝑓                             
                       MX (s) 

                                                 ∆H2                                  U 

        ∆H1                            X(g)            
                ∆𝐻4                             
                      X

 -
(g) 

                                                                                      + 

               M (g)     
                                        ∆𝐻3                                                        
                                         M 

+
 (g) 

 

 n`];]pd; ntg;gk; khwh $l;ly; tpjpg;gb 
 

∆Hf     =       ∆H1     +    ∆H2    +    ∆H3      +    ∆H4   +   U 

   

 NaCl gbfj;jpd; gbff;$L Mw;wiy fzf;fpLtjw;F ghu;d; - N`gu; Rw;iw 
gpd;tUkhW gad;gLj;JNthk;. 

 tpidapy; <LgLk; tpidgL nghUl;fs; jdpkepiyapYk;> tpisnghUl;fs; jq;fspd; 
jpl;l epiyfspYk; cs;sjhy; 1 bar mOj;jj;jpy; tpidapy; Vw;gLk; nkhj;j vd;jhy;gp 
khw;wk; NaCl gbfj;jpd; cUthjy; vd;jhy;gp vdTk; miof;fg;gLfpwJ. 

 NkYk; NaCl cUthFk; tpid Ie;J gbfspy; epfo;tjhf fUJNthk;. Xt;nthU 
gbapYk; epfOk; vd;jhy;gp khw;wq;fspd; $Ljy; tpidapd; nkhj;j vd;jhy;gp 
khw;wj;jpw;Fr; rkk;. 

 ,jpypUe;J gbfj;jpd; gbff;$L Mw;wiyf; fzf;fplyhk;. 
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              Na (s)       +        ½ Cl2 (g)     
                ∆𝐻𝑓                             
                       NaCl (s) 

                                           ∆H2                                             U 

      ∆H1                             Cl(g)            
                ∆𝐻4                             
                       Cl

 -
(g) 

                                                                                       + 

               Na (g)     
                                        ∆𝐻3                                                        
                                       Na 

+
 (g) 

 

     ∆Hf  - Nrhbak; FNshiubd; cUthjy; ntg;gk; = -411.3 kJ mol 
-1

. 

 

     ∆H1  - Na (s) gjq;fkhjy; ntg;gk; = 108.7 kJ mol 
-1

. 

 

     ∆H2  - Na (g) d; madpahf;Fk; Mw;wy; = 495.0 kJ mol 
-1

. 

 

     ∆H3  - Cl2 (g) d; gpupif Mw;wy; = 244 kJ mol 
-1

. 

 

     ∆H4  - Cl(g) d; vyf;l;uhd; ehl;lk; = - 349.0 kJ mol 
-1

. 

 

                   U =  NaCl d; gbff;$L Mw;wy; 
 

∆Hf   =  ∆H1     +    ∆H2    +   ½ ∆H3      +    ∆H4   +   U  

  

     U   = (∆Hf   )  -  (∆H1  +  ∆H2  +  ½ ∆H3   +  ∆H4  )   

 

     U   =  ( - 411.3) – ( 108.7 + 495.0 + 122 - 349 ) 

 

               U   =  ( - 411.3) – ( 367.7 ) 

 

               U   =  - 788 kJ mol 
-1

. 

 

 gbff;$L Mw;wy; kjpg;gpYs;s ,e;j vjpu;FwpahdJ> thA epiyapYs;s Na
+ kw;Wk; Cl

- 
madpfspypUe;J NaCl cUthFk;NghJ Mw;wy; ntspg;gLfpwJ vd;gij Fiwf;fpwJ. 

 
ntg;g ,af;ftpaypd; ,uz;lhk; tpjpf;fhd Njit : 
 
 ntg;g ,af;ftpay; Kjy;tpjpg;gb> mz;lj;jpd; Mw;wy; khwhjpUf;Fk;. 
 gpd;tUk; vLj;Jf;fhl;Lfis ehk; fUJNthk; : 

 xU KfitapYs;s nte;ePu; rpwpJ Neuj;jpy; #oYf;F ntg;g Mw;wiy ,oe;J 
Fspu;r;rpailfpwJ. 

 i`l;NuhFNshupf; mkpyj;ij> Nrhbak; i`l;uhf;i]Lld; Nru;f;Fk;NghJ 
Nrhbak; FNshiuLk; ePUk; fpilf;fpwJ. ,t;tpidapy; ntg;gk; ntspNaWfpwJ. 

 ,t;tpU epfo;TfspYk; nkhj;j Mw;wy; khWtjpy;iy. NkYk; ,J Kjy; tpjpg;gbNa 
mikfpwJ. 

 vdpDk; ,jd; kWjiyr; nray;Kiwfs; mjhtJ> Fspu;e;j ePuhdJ #oypy; ,Ue;J 
jhdhfNt ntg;gj;ij cwpQ;rp nte;ePuhf khWk; tpidapd; Mw;wy; khw;wKk; Kjy; 
tpjpg;gbNa mike;jhYk;> ,t;tpid jd;dpr;irahf epfo;tjpy;iy. 

 vdpDk; Fspu;e;j ePUf;f ntg;g Mw;wy; toq;fg;gLk;NghJ mJ #lhfpwJ. mjhtJ 
,k;khw;wk; jd;dpr;irahf epfo;tjpy;iy> NkYk; Mw;wiy nfhLg;gjd; %yk; 
epfOkhW nra;a KbAk;. 

 ,ijg;NghyNt> Nrhbak; FNshiuL fiury; jhdhfNt ntg;gj;ij cwpQrp 
i`l;NuhFNshupf; mkpykhfTk;> Nrhbak; i`l;uhf;i]lhfTk; khWtJ ,y;iy. 
Mdhy; Mw;wiy toq;fpAk; ,r;nray;Kiwia epfor; nra;a KbahJ. 

 ,t;thwhd ,aw;if mDgtq;fspypUe;J> rpy nray;Kiwfs; jd;dpr;irahfTk;> rpy 
nray;Kiwfs; jd;dpr;iraw;Wk;> NkYk; rpy nray;Kiwfs; xU Fwpg;gpl;l jpirapy; 
kl;Lk; epfo;tjhf mikfpd;wd vd mwpaKbfpwJ. 
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 xU Fwpg;gpl;l tpidapd; epfOk; jd;ikia tpsf;f ekf;F ntg;g ,af;ftpay; 
,uz;lhk; tpjp Njitg;gLfpwJ.  

 
vd;l;Nuhgp : 
  
 ntg;g ,af;ftpay; ,uz;lhk; tpjp ‘vd;l;Nuhgp’ vd;W miof;fg;gLk; kw;WnkhU 

epiyr;rhu;ig mwpKfg;gLj;JfpwJ.  
 vd;l;Nuhgp vd;gJ xU mikg;gpd; %yf;$Wfspd; xOq;fw;w jd;ikia mstpLk; 

ntg;g ,af;ftpay; epiyr;rhu;G.  
 ,jd; tiuaiw gpd;tUkhW : dS  =  dqkPs;  /  T 

 
ntg;g ,af;ftpaypd; ,uz;lhk; tpjpapd; gy;NtW $w;Wfs; : 
vd;l;Nuhgp $w;W : 
 
 ntg;g ,af;ftpay; ,uz;lhk; tpjpia vd;l;Nuhgp thapyhf Fwpg;gplyhk;. 
 xU jd;dpr;ir nray;Kiw epfOk;NghJ> xU jdpj;j mikg;gpd; vd;l;Nuhgp 

mjpfupf;fpwJ. 
 thAf;fs; tpuptiljy; Nghd;w kPsh nray; KiwfSf;F 

 
                      ∆Snkhj;jk;  >  0   ;      ∆Snkhj;jk;  >  ∆Smikg;G  +  ∆S#oy;  

  

                        ∆Smz;lk;  >  ∆Smikg;G  +  ∆S#oy;     
 

 gdpf;fl;b cUFjy; Nghd;w kPs;nray;KiwfSf;F 
 
                        ∆Smikg;G  =   - ∆S#oy;       ;      ∆Smz;lk;  =  0 
 

nfy;tpd; gpshq;f; $w;W : 
 
 xU Rw;Wr; nray;Kiway; #lhd ntg;g %yj;jpypUe;J ntg;gj;ij cwpQ;rp 

mt;ntg;gj;jpd; xU gFjpia Fspu;e;j epiyapYs;s %yj;jpw;F khw;whky;> KOtJk; 
Ntiyahf khw;wf;$ba ,ae;jpuj;jpid tbtikf;f ,ayhJ. 

 xU rpwe;j> cuha;tw;w ,ae;jpuj;jpdhy; $l mjw;F nfhLf;fg;gl;l ntg;g 
cs;sPl;bid 100 % Ntiyahf khw;w KbahJ. 

 kPs; nray;Kiwapy; nray;gLk; xU ntg;g ,ae;jpuj;jpd; jpwdhdJ> me;j ,ae;jpuk; 
ve;j,U ntg;gepiyfSf;fpilNa nray;gLfpwNjh mtw;iw kl;LNk nghUj;J 
mikfpwJ vd;gij fhu;Ndh ntg;g ,ae;jpuq;fisg; gw;wpa jdJ Ma;tpd; %yk; 
fz;lwpe;jhu;. 
                  nra;ag;gl;l Ntiy 
       jpwd;  =    
                  cwpQ;rg;gl;l ntg;gk; 

η  =    
| 𝑞𝑕    −    𝑞𝑐  |

| 𝑞𝑕 |
  

 

qh      -  #lhd ntg;g %yj;jpypUe;J cwpQ;rg;gl;l ntg;gk;. 
qc     -  Fspu;e;j epiyapYs;s %yj;jpw;F khw;wg;gl;l ntg;gk;. 
 

 xU kPs; Rw;W nray;Kiwf;F 
 
            ∆Smz;lk;  =  ∆Smikg;G  +  ∆S#oy;    =   0 
 
            ∆Smikg;G  =   - ∆S#oy;       

 
 ,ae;jpuj;jpd; jpwid rjtPjj;jpy; gpd;tUkhW Fwpg;gplg;gLfpwJ.  

  

,af;Fjpwd; rjtPjk; =   1 −  
𝑇𝑐

𝑇𝑕
   x  100 
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fpshrpa]; $w;W : ve;j xU NtiyAk; nra;ahky;> Fspu;e;j ntg;g %yj;jpypUe;J> #lhd 
ntg;g %yj;jpw;F> ntg;gj;ij khw;w KbahJ. 
 
fzf;F : xU jhdpaq;fp Nkhl;lhu; thfd ,ae;jpuj;jpy;> ngl;Nuhy; 816

0
 C ntg;gepiyapy; 

vupf;fg;gLfpwJ. #oypd; ntg;gepiy 21
0
C Mf ,Uf;Fk;NghJ ,ae;jpuj;jpd; mjpfg;gl;r 

jpwidf; fzf;fpLf. 

,af;Fjpwd; rjtPjk; =   1 −  
𝑇𝑐

𝑇𝑕
   x  100 

 

,q;F> Th  = 816  +  273  =  1089 K  

 

           Tc  = 21  +  273  =  294 K 

 

    ,af;Fjpwd; rjtPjk; =   
1089 −  294

1089
   x  100 

 

    ,af;Fjpwd; rjtPjk; =  73 % 

 
vd;l;Nuhgpapd; myFfs; : vd;l;Nuhgp vd;gJ gupkhwg;gl;l ntg;g Mw;wiy> ntg;gepiyahy; 
tFf;f fpilg;gJ MFk;. vdNt vd;l;Nuhgpapd; SI myF J K

 -1
. 

 
xOq;fw;wj; jd;ik my;yJ jd;dpr;irj; jd;ik : 
 

 gdpf;fl;b cUFjy;> ePu; Mtpahjy; Nghd;w nray;Kiwfis ftdkhf 
Ma;e;jwpAk;NghJ mt;tikg;gpd; xOq;fw;wj; jd;ik mjpfupg;gij mwpaKbfpwJ. 

 gdpf;fl;bapy; ePu; %yf;$Wfs; mjpf xOq;Fld; $ba gbf mikg;gpy; cs;sjhy;> 
mt;tikg;G %yf;$Wfspd; rpW efu;TfSf;F kl;LNk mDkjpf;fpwJ. 

 gdpf;fl;b cUFk;NghJ> ePu; %yf;$Wfs; xOq;fw;w epiyf;F nry;fpd;wd. NkYk; 
mjpf fl;lw;w jd;ikAld; efu;fpd;wd. ePuk epiyapy; fl;lw;w efUk; jd;ik 
mjpfupf;fpd;wd. Mtp epiyapy; mJ NkYk; mjpfupf;fpwJ. 

 mjhtJ gdpf;fl;b ePuhf cUFk;NghJk;> my;yJ ePu; MtpahFk;NghJk; ePu; 
%yf;$Wfspd; xOq;fw;wj; jd;ik mjpfupf;fpwJ. 

 ,t;tpU epfo;TfSk; jd;dpr;ir nray;KiwfshFk;. ,r;nray;Kiwfspy;  xOq;fw;wj; 
jd;ik(vd;l;Nuhgp) mjpfupf;fpwJ. 

 
jpl;l vd;l;Nuhgp khw;wk; : 
 

 jdpr;Rop ntg;gepiyf;F(0K) Nky; ve;j xU ntg;gepiyapYk; xU mikg;gpd; 
cz;ikahd vd;l;Nuhgp kjpg;gpidf; fz;lwpa ,aYk;. 

 298 K kw;Wk; 1 bar mOj;j epiyapy; xU nghUspd; jdp vd;l;Nuhgp MdJ 
mr;Nru;kj;jpd; jpl;l vd;l;Nuhgp vd;W miof;fg;gLfpwJ. 

 neu;d;];bd; ntg;g ,af;ftpay; %d;whk; tpjpg;gb> xU Fiwghlw;w gbf jdpkj;jpd; 
jdp vd;l;Nuhgp kjpg;G jdpr;Rop ntg;gepiyapy; kl;Lk; G+[;[pakhFk;. 

 jdpr;Rop ntg;gepiyf;F Nky; ve;j xU ntg;gepiyapYk; midj;J Nru;kq;fspd; jpl;l 
vd;l;Nuhgp kjpg;GfSk; vg;NghJk; Neu;f;Fwp kjpg;igf; nfhz;bUf;Fk;. 

 tpidapy; <LgLk; gy;NtW Nru;kq;fspd; vd;l;Nuhgp kjpg;GfspypUe;J> tpidapd; 
vd;l;Nuhgp khw;wj;ij fzf;fpl KbAk;. 

∆𝑆𝑟
0     =      ∑ S

0
tpidtpisg; nghUl;fs;  -  ∑ S

0
tpidgLg; nghUl;fs; 

 
jpl;l cUthjy; vd;l;Nuhgp :  
 
 ‘jpl;l epiyikfspy;> xU Nkhy; Nru;kk; mjd; jdpkq;fspypUe;J cUthFk;NghJ 

Vw;gLk; vd;l;Nuhgp khw;wk;’> jpl;l cUthjy; vd;l;Nuhgp vd tiuaWf;fg;gLfpwJ. ,J 
∆𝑆𝑓

0  vd Fwpf;fg;gLfpwJ. 

 jdpkq;fspd; jpl;l vd;l;Nuhgp kjpg;GfspypUe;J> xU Nru;kj;jpd; vd;l;Nuhgpiaf; 
fzf;fpl KbAk;. 
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fzf;F : C(s) + O2 (g) →  CO2 (g)   ,t;tpidapd; jpl;l vd;l;Nuhgp khw;wj;ijf; fzf;fpLf. CO2 (g),   

C(s), O2 (g)  Mfpatw;wpd; jpl;l vd;l;Nuhgp kjpg;Gfs; KiwNa 213.6, 5.740 kw;Wk; 205 JK
-1

. 

 

C(s)   +    O2 (g)   →    CO2 (g) 

 

∆𝑆𝑟
0  =  ∑ S

0
tpidtpisg; nghUl;fs; - ∑ S

0
tpidgLg; nghUl;fs;   

 

                                                     ∆𝑆𝑟
0  =   𝑆𝐶𝑂2

0    -   𝑆𝐶
0  +   𝑆𝑂2

0    

 

                                                      ∆𝑆𝑟
0  =  213.6  -  [ 5.74  +  205 ] 

 

                                                      ∆𝑆𝑟
0  =  213.6  -  210.74 

 

                                                     ∆𝑆𝑟
0  =  2.86 JK

-1
. 

 
epiyik khw;wq;fspd; vd;l;Nuhgp khw;wq;fs; : 
 
 xU jpz;kk; ePu;kkhjy;> xU ePukk; Mtpahjy;> xU jpz;kk; Mtpahjy; Mfpa 

nray;Kiwfspd; NghJ vd;l;Nuhgp khw;wk; epfo;fpwJ. 
 ,k;khw;wq;fspd;NghJ ,uz;L epiyikfSk; rkepiyapy; ,Ug;gjhy; ,k;khw;wj;jpid 

kPs; Kiwapy;> khwh ntg;gepiyapy; epfo;j;jyhk;. 
 

                 ∆S    =    
𝑞𝑟𝑒𝑣

𝑇
    =    

∆𝐻𝑟𝑒𝑣

𝑇
 

cUFjy; vd;l;Nuhgp : 
 
 xU Nkhy; Nru;kk;> mjd; cUFepiyapy; kPs;Kiwapy; cUFk;NghJ cwpQ;rg;gLk; 

ntg;gk; Nkhyhu; cUFjy; ntg;gk; vdg;gLfpwJ. 
 ,r;nray;Kiwf;fhd vd;l;Nuhgp khw;wk; cUFjy; vd;l;Nuhgp khw;wk; cUFjy; 

vd;l;Nuhgp vdg;gLk;. 
 

∆Srev    =    
𝑑𝑞𝑟𝑒𝑣

𝑇
      ;               ∆Sfusion    =    

∆𝐻𝑓𝑢𝑠𝑖𝑜𝑛

𝑇𝑓
 

 

,q;F Hf vd;gJ Nkhyhu; cUFjy; ntg;gk;. Tf vd;gJ cUFepiy. 
 

Mtpahjy; vd;l;Nuhgp : 
 
 xU Nkhy; jputk;> mjd; nfhjpepiyapy; kPs;Kiwapy; MtpahFk;NghJ cwpQ;rg;gLk; 

ntg;gk; Nkhyhu; Mtpahjy; ntg;gk; vdg;gLfpwJ. 
 ,r;nray;Kiwf;fhd vd;l;Nuhgp khw;wk; Mtpahjy; vd;l;Nuhgp khw;wk; cUFjy; 

vd;l;Nuhgp vdg;gLk;. 

∆Sv    =    
∆𝐻𝑣

𝑇𝑏
 

 

,q;F ∆Hv vd;gJ Nkhyhu; Mtpahjy;; ntg;gk;. Tb vd;gJ nfhjpepiy. 
 
GwNtw;Wik tbtkhWjy; vd;l;Nuhgp : 
 xU Nkhy; jpz;kk;> mjd; GwNtw;Wik tbtkhW ntg;gepiyapy;> kPs;Kiwapy; xU 

GwNtw;Wik tbtj;jpypUe;J kw;nwhd;wpw;F khw;wkilAk; NghJ Vw;gLk; ntg;gkhw;wk; 
Nkhyhu; GwNtw;Wik tbtkhW ntg;gk; vdg;gLfpwJ. 

 ,r;nray;Kiwf;fhd vd;l;Nuhgp khw;wk; GwNtw;Wik tbtkhW vd;l;Nuhgp vdg;gLk;. 
 

∆St    =    
∆𝐻𝑡

𝑇𝑡
 

 ,q;F ∆Ht vd;gJ Nkhyhu; GwNtw;Wik tbtkhW ntg;gk;. Tt vd;gJ GwNtw;Wik 
tbtkhW ntg;gepiy. 
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fzf;F : 0
0
C ntg;gepiyapy; 1 Nkhy; gdpf;fl;b ePuhf cUFk;NghJ epfOk; vd;l;Nuhgp 

khw;wj;ij fzf;fpLf. gdpf;fl;bapd; Nkhyhu; cUFjy; ntg;g kjpg;G 6008 J mol
 -1. 

 

                ∆HcUFjy;  =  6008 J mol
 -1

    ;    Tf  =  0
0
C  =  273 K 

 

                               H2O(s)   
273 𝐾
     H2O(l)        

 

                   ∆ScUFjy;    =    
∆𝐻𝑓𝑢𝑠𝑖𝑜𝑛

𝑇𝑓
 

 

                           ∆ScUFjy;    =  
6008

273
    

 

                         ∆ScUFjy;    =   22.007 J K
-1 

 mol
 -1

. 

    

 fpg;]; fl;byh Mw;wy; (G) : 
 
 Ntg;g ,af;ftpay; ,uz;lhk; tpjpapd; xU Kf;fpa gadhdJ> Fwpg;gpl;l 

epge;jidfspd; fPo; xU tpidapd; jd;dpr;irj; jd;ikapidf; fz;lwpjy; MFk;. 
 Fwpg;gpl;l epge;jidapy;> ve;jnthU Gwj;J}z;L tpirapd; cjtpAk; ,y;yhky;xU 

nray;Kiw epfOkhapd; mr;nray;Kiw jd;dpr;ir nray;Kiw vdTk;> mt;thW 
,y;iynadpy; jd;dpr;iraw;wJ vdTk; miof;fg;gLfpwJ. 

 ek; md;whl tho;tpy; gpd;tUk; vLj;Jf;fhl;Lfs; cs;spl;l gy jd;dpr;irahd ,aw; 
kw;Wk; Ntjpr;nray;Kiwfis ehk; fhz;fpNwhk;. 

 mUtp fPohf nfhl;LfpwJ. Mdhy; jd;dpr;irahf NknyOk;Gtjpy;iy. 
 xU fg; Fog;gpapy; ,lg;gl;l ru;f;fiu jd;dpr;irahf  fiufpwJ. Mdhy;> 

fiue;j ru;f;fiu jd;dpr;irahf kPz;Lk; gbfq;fshf cUthtjpy;iy. 
 ntg;gk; #lhd nghUspypUe;J Fspu;e;j nghUSf;F gha;fpwJ. Mdhy;> 

Fspu;e;j nghUspypUe;J #lhd nghUSf;F jd;dpr;irahf gha;tjpy;iy. 
 thA epuk;gpa xU FkpopapypUe;J ntw;wplkhf;fg;gl;l kw;nwhU Fkpopf;F 

jd;dpr;irahf thA tpuptilfpwJ. Mdhy; mjd; kWjiy nray;Kiwahd 
midj;J thA %yf;$WfSk; xNu Fkpopy; xd;whf jpus;tJ jd;dpr;irahf 
epfo;tjpy;iy. 

 ,e;j vLj;Jf;fhl;LfspypUe;J xU jpirapy; jd;dpr;irahf epfOk; nray;Kiwfs; 
mjw;nfjpuhd jpirapy; jd;dpr;irahf epfo KbahJ vd;gij mwpfpNwhk;. 

 ,Njg;NghyNt ngUk;ghyhd ntg;gk; ckpo;tpidfs; jd;dpr;irahf epfo;fpd;wd. 
vLj;Jf;fhl;lhf kPj;Njdpd; vupjy; tpid 
 

CH4  +  2 O2  →  CO2  +  2H2O         ∆H
0
 = - 890.4  kJ mol

 -1 

 

 kw;nwhU vLj;Jf;fhl;L mkpy – fhu eLepiyahf;fy; tpid 
 

H 
+
  +  OH 

-
  →   H2O                        ∆H

0
 = - 57.32  kJ mol

 -1 

 

 rpy ntg;gk; nfhs; tpidfSk; jd;dpr;irahf epfo;fpd;wd. vLj;Jf;fhl;lhf> 
mk;Nkhdpak; iel;Nul; ePupy; fiujy; ntg;gk; nfhs;tpidahf ,Ue;j NghjpYk; 
jd;dpr;irahdJ. 
 

NH4 NO3  
        𝐻2𝑂        
             NH4

+
  +  NO3

-
         ∆H

0
 = + 25  kJ mol

 -1 

 
 Nkw;fz;l vLj;Jf;fhl;LfspypUe;J ehk; gpd;tUk; Kbtpw;F tu KbAk;. ntg;gk; 

ckpo;jy; vd;gJ jd;dpr;ir epfo;tpw;fhd rhjfkhd fhuzp kl;LNk md;wp> 
cj;jputhjkhd fhuzp my;y.  

 ntg;g ,af;ftpay; ,uz;lhk; tpjpg;gb> jd;dpr;irahd xU nray;Kiwapy; vd;l;Nuhgp 
mjpfupf;fpwJ. Mdhy;> vd;l;Nuhgp mjpfupf;Fk; midj;J nray;KiwfSk; 
jd;dpr;irahf epfo;tjpy;iy. 
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 xU tpidapd; jd;dpr;irj; jd;ikia jPu;khdpf;f ekf;F kw;nwhU ntg;g ,af;ftpay; 
rhu;Gj; Njitg;gLfpwJ. 

 ntg;g ,af;ftpay; ,uz;lhk; tpjpahdJ> xU tpidapd; jd;dpr;irj; jd;ikia 
fz;lwpa gad;gLk; tifapy; ‘fpg;]; fl;byh Mw;wy;’ vd;w ntg;g ,af;ftpay; rhu;ig 
mwpKfg;gLj;JfpwJ. 

 1870 fspy; ‘N[hi]a; tpy;yhu;L fpg;];’ vd;gtu; fpg;]; fl;byh Mw;wiy 
tiuaWj;jhu;. mtu; ,e;j Mw;wiy xU mikg;gpy; Ntiy nra;tjw;F 
‘fpilf;ff;$ba Mw;wy;’ vd mioj;jhu;. 

 fpg;]; fl;byh Mw;wiy gpd;tUkhW tiuaWf;fyhk;. 
  

G  =  H  -  TS 

 

 fpg;]; fl;byh Mw;wy; (G) xU nghUz;ik rhu; gz;ghFk;. NkYk; G vd;gJ xw;iw 
kjpg;Gila epiyr;rhu;ghFk;. 

 khwhj ntg;gepiyapy; xU mikg;ghdJ epiy 1 ypUe;J epiy 2 f;F khw;wkilAk; 
nray;Kiwiaf; fUJNthk;. 

G2  -  G1  =  (H2  -  H1)   -  T (S2  -  S1) 

 

∆G  =  ∆H  -  T∆S 

 ∆Gd; kjpg;G vt;thW tpidapd; jd;dpr;irj; jd;ikAld; njhlu;Gg;gLj;jg;gLfpwJ 
vd;gij ehk; fhz;Nghk;. 

∆Snkhj;jk;;  =  ∆Smikg;G  +  ∆S#oy; 

 

 xU kPs;nray;Kiwapy; mz;lj;jpd; vd;l;Nuhgp khw;wk; G+[;[pak;. 
 

∆S  =  0             [∆Smikg;G  =  - ∆S#oy; ] 

 

 NkYk; xU rkepiyr; nray;Kiwf;F ∆G  =  0. 
 xU jd;dpr;ir nray;Kiwf;F ∆Snkhj;jk;;  >  0 

 

∆Smikg;G  +  ∆S#oy; >  0 

 

 vdNt> xU jd;dpr;ir nray;Kiwf;F ∆G  <  0. 

 ∆H(mikg;G) vd;gJ tpidapd; vd;jhy;gp khw;wk;> (T∆S(mikg;G)) vd;gJ gaDs;s Ntiyia 
nra;tjw;F fpilf;fhj Mw;wy; vdg;gLfpwJ. vdNt> ∆G gaDs;s Ntiyia 
nra;tjw;F fpilf;ff; $ba epfuMw;wy; vdg;gLfpwJ. ,f;fhuzj;jpdhy; ,J xU 
tpidapd; fl;byh Mw;wy; vdTk; mwpag;gLfpwJ. 

 xU jd;dpr;iraw;w nray;Kiwf;F ∆G  >  0. 
 
fpg;]; fl;byh Mw;wy; kw;Wk; mikg;gpdhy; nra;ag;gl;l epfuNtiy : 
 

khwhj ntg;g mOj;jepiyapy;> ve;j xU mikg;gpw;Fk; 
  

∆G  =  ∆H  -  T∆S 
ehkwpe;jgb>  

∆H  =  ∆U  +  P∆V 

 

             ∆G  =  ∆U  +  P∆V  -  T∆S 
ntg;g ,af;ftpay; Kjy; tpjpg;gb 
 
                                           ∆U  =  q  +  w 

 
ntg;g ,af;ftpay; ,uz;lhk; tpjpg;gb 
 

                                               ∆S  =  
𝑞

𝑇
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                                              ∆G  =  q  +  w  +  P∆V  -   T   
𝑞

𝑇
  

 

                                           ∆G  =  w  +  P∆V   

 

                                         - ∆G  =  - w  -  P∆V   

P∆V  vd;gJ khwhj Gw mOj;jj;jpw;F vjpuhf tpuptiljyhy; nra;ag;gLk; Ntiyiaf; 
Fwpf;fpwJ. 
vdNt khwhj ntg;g mOj;j epiyfspy;> xU nray;Kiw epfOk;NghJ Vw;gLk; 
fl;byh Mw;wy; FiwT(-∆G) vd;gJ mikg;G nra;Ak; tpuptiljy; Ntiyia jtpu;j;J 
mikg;gpypUe;J ngwf;$ba mjpfg;gl;r Ntiyf;F rkk;. 

 
jd;dpr;irahd nray;KiwfSf;fhd mbg;gil tpjpKiwfs; : 
 
ve;j xU nray;Kiwapd; jd;dpr;ir jd;ikAk; %d;W ntt;NtW fhuzpfis nghUj;J 
mikfpwJ. 
 xU nray;Kiwapd; vd;jhy;gp khw;wk; vjpu;Fwp kjpg;igg; ngw;wpUe;jhy;> 

mr;nray;KiwahdJ ntg;gk; ckpo; nray;KiwahFk;. NkYk; jd;dpr;irahf 
epfoyhk;. ∆H vjpu;Fwp cilaJ. 

 xU nray;Kiwapd; vd;l;Nuhgp khw;wk; Neu;Fwp kjpg;igg; ngw;wpUe;jhy;> 
mr;nray;KiwahdJ jd;dpr;irahf epfoyhk;. ∆S Neu;Fwp cilaJ. 

 xU tpid jd;dpr;irahf epfo> Nkw;$wpa ,uz;bd; njhFg;ghd fl;byh Mw;wy; 
kjpg;G fz;bg;ghf vjpu;Fwpia ngw;wpUf;f Ntz;Lk;. mjhtJ xU tpid 
jd;dpr;irahf epfo;tjw;F Njitahd epge;jid ∆H  -  T∆S  <  0 vd;gjhFk;. 

 
tpidfspd; jd;dpr;ir jd;ik kPJ ntg;g epiyapd; tpisT : 
 

t. 
vz; 

∆Hr ∆Sr ∆Gr  = ∆Hr  -  T∆Sr 

 
tpsf;fk; tpsf;fk; 

1 - + - (at all T) midj;J 
ntg;gepiyfspYk; 

midj;J 
ntg;gepiyfspYk; 
jd;dpr;irahdJ 

2O3 (g)  →  3O2 (g) 

2 - - - (at low T) Fiwe;j 
ntg;gepiyapy; 

Fiwe;j ntg;gepiyfspy; 
jd;dpr;irahdJ 

thAf;fs; gug;Gf; 
ftug;gLjy; 

+ (at high T) cau; 
ntg;gepiyapy;; 

cau; ntg;gepiyfspy;; 
jd;dpr;iraw;wJ 

3 + + + (at low T) Fiwe;j 
ntg;gepiyapy; 

Fiwe;j ntg;gepiyfspy; 
jd;dpr;iraw;wJ 

xU jpzkk; 
cUFjy; 

- (at high T) cau; 
ntg;gepiyapy;; 

cau; ntg;gepiyfspy;; 
jd;dpr;irahdJ 

4 + - + (at all T) midj;J 
ntg;gepiyfspYk; 

midj;J 
ntg;gepiyfspYk; 
jd;dpr;iraw;wJ 

2H2O(g) + O2 (g) → 

2H2O2 (l) 

 
fzf;F : 300K ntg;g epiyapy; CO + ½ O2 → CO2 vd;w tpid jd;dpr;irahdJ vdf; 
fhl;Lf. CO2 kw;;Wk; CO Mfpad cUthtjw;fhd jpl;lfl;byh Mw;wy; khw;wq;fs; KiwNa -
394.4 kw;Wk; -137.2 KJ mol

-1. 
CO + ½ O2 → CO2 

 

∆𝐺𝑟
0  =  ∑ Gf

0
 tpidtpisg; nghUl;fs; - ∑ Gf

0
 tpidgLg; nghUl;fs;  

  

                  ∆G
0
tpid  =     𝐺𝐶𝑂2

0    -    𝐺𝐶𝑂
0  +  

1

2
 𝐺𝑂2

0   

 

                  ∆G
0
tpid  =    - 394.4  +  [ 137.2  +  0 ] 

 

                  ∆G
0
tpid  =  - 257.2  KJ mol

-1. 
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nfhLf;fg;gl;l ntg;gepiyapy; ∆G

0
tpid  kjpg;G vjpu;Fwpia ngWfpwJ. vdNt tpid 

jd;dpr;irahf epfOk;. 
 
jpl;l fl;byh Mw;wy; khw;wj;jpw;Fk; ∆G

0
  rkepiy khwpypf;Fk; K(eq) ,ilNa cs;s njhlu;G 

:   
 kPs; nray;Kiwfspy;> mikg;ghdJ vg;nghOJk; Rw;Wg;Gwj;Jld; njhlu;e;J 

rkepiyapy; ,Uf;Fk;. 
 xU kPs; NtjptpidahdJ xNu Neuj;jpy;> ,U jpirfspy; epfo KbAk;. 
 mjhtJ tpidahdJ ,U jpirfspYk; fz;bg;ghf fl;byh Mw;wy; FiwAk; tifapy; 

epfo Ntz;Lk; vd;w nghUis ,J jUfpwJ. ,e;epiy rhj;jpakw;w xd;whFk;. 
 rkepiyapy;> xU mikg;gpd; fl;byh Mw;wy; Fiwe;jg;gl;r kjpg;gpid ngw;wpUe;jhy; 

kl;LNk rhj;jpakhd xd;whFk;. 
 xU nghJthd rkepiy tpidia fUJNthk;. 

          

A   +   B       C    +    D 

 
 Ve;j xU epiyapYk;> Nkw;fhz; tpidapd; fl;byh Mw;wy; khw;wkhdJ mt;tpidapd; 

jpl;l fl;byh Mw;wy; khw;wj;Jld; gpd;tUk; rkd;ghl;bd;gb njhlu;GgLj;jg;gLfpwJ. 
                   

∆G  =  ∆G
0

   +   RT ln Q 

 

 ,q;F G vd;gJ tpidf; Fzfk;. tpidf; Fzfk; vd;gJ ‘rkepiyaw;w epiyapy; 
tpidtpis nghUl;fspd; nrwpTfspd; ngUf;fw;gydpw;Fk;> tpidgL nghUl;fspd; 
nrwpTfspd; ngUf;fw;gydpw;Fk; ,ilNa cs;s tpfpjk;’ vd tiuaWf;fg;gLfpwJ.  

 rkepiyia milAk;NghJ> fl;byh Mw;wypy; Nkw;nfhz;L khw;wk; VJk; epfohJ. 
mjhtJ ∆G  = 0, NkYk; tpidf;Fzfk; Q vd;gJ rkepiy khwpypf;F rkkhfpwJ. 
                                          

∆G
0

   = -  RT ln Keq 

 

,r;rkd;ghL thz;l`hg; rkd;ghL vdg;gLfpwJ. 
                                           

∆G
0

   = - 2.303  RT log Keq 

 

fzf;F : 298 K ntg;gepiyapy; XNrhdhf khWk;  3/2 O2 →  O3 (g) tpidf;F ∆G
0

   fhz;f. 
jpl;l mOj;j myFfspy; ,t;tpidapd; Kp kjpg;G 2.47 x 10

-29. 
jPu;T : 

                                         ∆G
0
   = - 2.303  RT log Keq 

 

,q;F R = 8.314 JK
-1

 mol
-1 

 

         Kp  = 2.47 x 10
-29 

 

          T  = 298 K 

                                        ∆G
0

   = - 2.303(8.314) (298) log(2.47 x 10
-29

) 

 

                                        ∆G
0

   =  16300 J mol
-1 

 

                                        ∆G
0

   =  16.3 KJ mol
-1

. 
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ntg;g ,af;ftpay; %d;whk; tpjpapd; tiuaiw : 
 
 xU nghUspd; vd;l;Nuhgp kjpg;G ntg;gepiyAld; Neu;tpfpjj;jpy; khWfpwJ. ntg;gepiy 

Fiwthf cs;sNghJ vd;l;NuhgpAk; Fiwthf ,Uf;Fk;. 
 jdp G+[;[pa ntg;gepiyapy;(0 K my;yJ -273

0
 C)> fUj;jpayhf midj;J tif 

,af;fq;fSk; epWj;jg;gLfpd;wd. 
 xU nghUs; jdp G+[;[pa ntg;gepiyia fUj;jpayhf neUq;f KbANk jtpu 

mt;ntg;gepiyia mila KbahJ. 
 ntg;g ,af;ftpay; %d;whk; tpjpgb> jdp G+[;[pa ntg;gepiyapy; xU Fiwghlw;w 

gbfj;jpd; vd;l;Nuhgp kjpg;G G+[;[pak;. 
 khwhf Fwpg;gpl;l vz;zpf;ifapyhd gbfspy; xU nghUspd; ntg;gepiyia  jdp 

G+[;a ntg;gepiyf;F Fiwf;f KbahJ vdTk; ,jidf; $wyhk;. 

 xU kpfr;rupahf mike;Js;s gbf epiyikf;F   𝑆𝑇→0 
𝑙𝑖𝑚  = 0 

 jdpr;Rop ntg;gepiyapy;> FiwghLs;s gbfq;fs; G+[;[paj;ij tpl mjpfkhd 
vd;l;Nuhgpia nfhz;Ls;sd. 

 jdp vd;l;NuhgpahdJ vg;NghJk; vjpu;f;Fwp kjpg;ig ngw;wpUf;f KbahJ. 
 
 

 

  
  
  
  
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