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mkpy %y fhl;bfs; 

 mkpy %y fhl;bfs; (pH fhl;b) nghJthf ePupy; fiuaj;jf;f eypthd mkpyj; 
jd;ikAila my;yJ %yj;jd;ikAila xU Nrjdr; Nrh;itahFk;. 

 mkpy %y epakpg;gpd; KbTg; Gs;spiaj; jPu;khdpg;gd fhl;bfshFk;. 

 xU Nrjd xU %y nkd;dkpy fhl;biag; nghJthf HIn vd Fwpg;gpLth;. 

 ePu; Clfj;jpy; gpd;tUk; rkepiyapy; fhzg;gLk;. Mjd; mkpy tbtk; (HIn) mjd; ,iz 

%yKk; (In-) epwj;jpy; NtWgl;litahFk;. 

      HIn(aq)         +      H2O(l)          

           

 

 

 fiury; kpf IjhdJ vdf; fUjp ePhpd; nrwpT khwpypahf vLf;fg;gLk;. mg;NghJ rkepiy 

khwpyp KIn ,dhy; tpghpf;fg;gLk;.  

  
  

  

   

 

H3O
+

(aq)       +      In-
(aq)          

rkepiy tpjpg;gb 

   KIn   =  [H3O
+
 (aq) ] [In

-
 (aq)] 

     [ HIn(aq)] 

 mkpy Clfj;jpy; [H3O
+] $Ltjhy; rkepiy gpd;Ndhf;fpr; nry;Yk; [HIn] $Lk;. 

vdNt mkpy epwk; Njhd;w ,Uf;f Ntz;Lk;. 

   mjhtJ [HIn]  MdJ I tplf; Fiwe;jJ 10 klq;F $l ,Ug;gpd; kl;LNk mkpy 

   epwk; njhpAk;. nrad;Kiwapy; ,t;tpfpjk; khwyhk;.            

 

 fhu Clfj;jpy; H3O
+ MdJ OH- 

(aq) ,dhy; ePuhf mfw;wg;gLk;. ,jdhy; FiwAk; 

<Lnra;a rkepiy tyg;gf;fk; efuf; $Lk;. ,q;F %yepwk; Njhd;w [In-]     

             [HIn] 

   

≥10 
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 fhl;bapd; pH 

    KIn   =  [H3O
+
 (aq) ] [In

-
 (aq)] 

      [ HIn(aq)] 

     

           [H3O
+
 ]   =    KIn  [HIn (aq)] 

      [ In-(aq)] 

 

  -log [H3O
+
 (aq) ] = -log KIn + log [In

-
 (aq)] 

             [ HIn(aq)] 

 pH   =  pKIn   +  log    [In
-
 (aq)] 

                [ HIn(aq)] 

mkpy epwj;ijf; fhl;l Ntz;bd;  

   [ HIn] 

            [In
-
 (aq)] 

    pH = pKIn  +  log 1/10 

    pH = pKIn  -  1              Mf Ntz;Lk;. 

mkpy epwj;ijf; fhl;l Ntz;bd; 

   [ In
-
(aq)] 

            [HIn
-
 (aq)] 

    pH = pKIn  +  log .10 

    pH = pKIn  +  1              Mf Ntz;Lk;. 

vdNt 

 pKIn -1 f;Ff; Fiwe;j pH ,y; mkpy epwKk;   

 pKIn +1 f;Ff; $ba pH ,y; fhu epwKk; 

 ,ilg;gl;l pH vy;iyf;Fs; (pKIn -1 —  pKIn +1) fhl;b jdJ epwj;ij khw;Wk;. ,J 

mf;fhl;bapd; pH tPr;R vdg;gLk;. mjhtJ xU fhl;bapd; tPr;R pKIn-1  Kjy; pKIn +1 tiu 

MFk;. ,q;F pKIn vd;gJ mjd; miutop epw pH vdg;gLk;. 

≥10 

≥10 
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mkpy %y fhl;biaj; Njh;e;njLj;jy; 

 xU eLepiyahf;fy; jhf;fj;jpy; KbTg;Gs;spf;F mz;ikapy; pH ,y; Vw;gLk; Fwpg;gplj;jF 

khw;w vy;iyf;Fs; xU fhl;bapd; pH tPr;rk; KOikahf my;yJ gFjpahf mikte;jhy; 
mf;fhl;bNa kpfg; nghUj;jkhdjhf mikAk;. 

 fhl;bapd; pKIn epakpg;gpd; rktYg;Gs;sp pH ,w;F rkd; vdpd; me;epakpg;G ,f;fhl;bf;F 
nghUj;jkhdJ. 

 KbTg;Gs;spf;F mz;ikapy; ngUkhw;wk; vjidAk; fhl;lhjjhy; nkd;dkpy—nkd;%y 
epakpg;gpw;F jFe;j fhl;bapy;iy. 

 td;dkpy td;fhu epakpg;Gf;Fg; nghJthf vy;yhf;fhl;biaAk; KbAk; vdpd; nrwpT Fiwe;j 
(1X10-3m) td;dkpyq;fSf;F vy;yhf; fhl;biaAk; gad;gLj;j KbahJ. 

td;dkpyj;jpd; nrwpT 0.001moldm-3 vdpd; nkijy;  

nrk;kQ;rs; fhl;biag; gad;gLj;j KbahJ. 

rpy fhl;bfSk; mtw;wpd; tPr;rq;fs; - epwq;fs; 

 fhl;b  mkpyepwk;  %yepwk;  pKIn  pHtPr;R 
  

 nkijy; nrk;kQ;rs;  rptg;G  kQ;rs;  3.7  3.2 - 4.5 
  

 nkijy; rptg;G  rptg;G  kQ;rs;  5.0  4.2 - 6.3 
  

 gPNdhj;jypd;  epwkw;wJ  rptg;G  9.6  8.3 - 10.0 
  

 GNuhNkijNkhy; ePyk;  kQ;rs;  ePyk;  7.1  6.0 - 7.6 
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mkpy %y epakpg;gpd; ntt;NtW Gs;spfspy; pH 

ngWkhdj;ij fhzYk; pH tiuG tiujYk;. 

 jhf;fk; Kw;Wg;ngWk; Gs;sp rktYg;Gs;sp vdg;gLk;. td;dkpy– td;%y eLepiyahf;fj;jpy; 

rktYg;Gs;spapy; [H
+

(aq)]  = [OH 
-
(aq)] MFk;. 

 td;dkpy td;%y eLepiyahf;fj;jpy; rktYg;Gs;spapy; fw;wak; (cjhuzk; - Na+ , K+) 

my;yJ md;dad; (cjhuzk; Cl- , NO3
-) ePu; gFg;giltjpy;iy. vdNt rktYg;Gs;spapy; 

pH7.  ,q;F rktYg;Gs;spapd; pH, H2O ,d; gpupif mstpdhy; kl;Lk; jPu;khdpf;fg;gLk;. 

 Mdhy; kw;iwa epakpg;Gf;fspy; nkd;%yj;jpd; fw;wad; my;yJ nkd; mkpyj;jpd; 

md;dad; ePu;g;gFg;Gf;Fl;gLtjhy; mtw;wpd; ePu;g;gFg;g jd;ik tpisTf; fiurypd; pH I 
jPu;khdpf;Fk;. 

 

 

  1)       NH4
+

(aq)         +      H2O(l) 

   ,q;F    [H 
+
]  >   [OH

-
]  

      tpisTf;fiury; mkpyj;jd;ikahdJ.  

     vdNt rktYg;Gs;spapy; pH < 7.0 MFk;. 

  2)  CH3COO
-
(aq)  +  H2O (l)                                                           CH3COOH(aq)  +  OH

- 
(aq) 

      ,q;F  [OH
-
]   >  [H 

+
]   

      tpisTf;fiury; %yj;jd;ikahdJ.  

     vdNt rktYg;Gs;spapy; pH > 7.0 MFk;. 

NH4OH(aq)       +      H+
(aq)          

gpd;tUk; epakpg;igf; fUj;jpw;nfhs;sTk;. 

 

 

25cm3, 0.1 moldm-3  

               HCl 

0.1 moldm-3  NaOH 
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Muk;g pH = 1.0  

5.0 cm3 NaOH Nru;f;fg;gl;l gpd; pH =  -log [ 0.1  x  20 x  1000 ]  

        1000   30 

       = 1.1761 

       ~ 1.2 

24.0 cm3 NaOH Nru;f;fg;gl;l gpd; pH =  -log [ 0.1  x  1 x  1000 ]  

         1000    49 

     = 2.6778 

       ~ 2.7 

rktYg;Gs;sp pH=7 

26.0 cm3 NaOH Nru;f;fg;gl;l gpd; pH =  14- [-log [ 0.1  x  1 x  1000 ]  

                 1000    51 

     = 11.2924 

       ~ 11.3 

epakpg;G tisapfs; 
(1) td;dkpy/td;%y epakpg;G 

 

   0.001 moldm-3  NaOH 

  25.00cm3 of 0.001 moldm-3   HCl 

0.100 moldm-3  NaOH 

   25.00cm3 of 0.100 moldm-3  HCl 

(a) 

(b) 
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epakpg;G (a) MdJ rktYg;Gs;spf;F mz;ikapy; pH 3 njhlf;fk; 11 tiu rLjpahd 

khw;wj;ijf; fhl;Lfpd;wJ. vdNt epakpg;gpd; KbTg;Gs;spia ,t;tPr;rpy; pKIn cila 
vf;fhl;bAk; gad;gLj;jyhk;. 

nkijy; nrk;kQ;rs; (pKIn = 3.7) 

GNuhNkhijNkhy; ePyk; (pKIn = 7.1) 

  gpNdhj;jypd; (pKIn = 9.6) 

jhf;fpfspd; nrwpT jho;thf cs;s NghJ rLjpahd pH khw;w tPr;R Fiwfpd;wJ. epakpg;G (b)
Ig; ghh;f;f. vdNt NkNy Fwpg;gpl;l %d;W fhl;bfspy; ,e;j epakpg;Gf;F GNuhNkhijNkhy; 
ePyf;fhl;bia kl;Lk; gad;gLj;jyhk;. 

rktYg;Gs;sp 

pH 

NaOH ,d; fdtsT cm
3
 

cU 1 – td;%y / td;dkpy epakpg;G tisap 

(2) td;dkpy/td;%y epakpg;G 

0.100 moldm-3  NaOH 

  25.00cm3 of 0.100 moldm-3  HA 

(a) 

(b) 
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  HA(aq)                     H
+

(aq)    +    A
- 

(aq)    (Ka = 1x10
-5

 moldm
-3

) 

  A
-
(aq)     +     H2O(l)                        HA(aq)  +   OH 

-
(aq) 

  

 mz;zsthf Muk;g pH If; fzpj;jy; 

 HA(aq)                                H
+

(aq)    +    A
- 

(aq)  

 

 Ka =  [ H
+

(aq)  ] [A
- 

(aq)  ] 

       HA(aq)  

 10
-5

 moldm
-3

 =  [H
+

(aq)]
2       

     0.1moldm
-3 

    [H
+

(aq)]
2      =  10

-6 mol
2
dm

-6  

    [H
+

(aq)]      =  10
-3 moldm

-3 

         / pH = 3 

 rktYg;Gs;spapy; mz;zsthd pH I fzpj;jy;. nkd;dkpyj;jpd; ,iz%y epakpg;gpidf; 
fUJf. 

 A
-
(aq)         +      H2O(l)    

 

 K =  [ HA(aq) ] [OH 
-
(aq)]    =        Ka =  [ HA(aq) ]  [OH

-
(aq)]  [H

+ 
(aq) ]    =  Kw 

       [A
-
(aq)]    [A

-
(aq)] [H

+ 
(aq) ]        Ka 

  

 rktYg;Gs;spapy;  [HA(aq)]  = [OH 
-
(aq)]     

         

HA(aq) +   OH-
(aq)          
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 [A(aq) ] ,d; nrwpT 0.05moldm
-3  

 vdf; fUJNthJNthkhapd; 

  Kb =    [OH 
-
(aq)]

2
  

             0.05moldm
-3  

  

          Kb =   Kw      =      10
-14 mol

2
dm

-6    =  10
-9 moldm

-3  

         Ka      10
-5 moldm

-3  

      /  pOH     =   5.15 

   pH       =   14.0 - 5.15   =  8.85 

0.1moldm
-3  

 NaOH  fiuriy 0.1moldm
-3  

 nkd;dkpyj;Jld; (HA) Nrh;f;Fk; nghOJ Vw;gLk; 

pH khw;wj;ij tiuG fhl;Lfpd;wJ. (pKa= 5.0) 

 

NaOH ,d; fdtsT cm
3
 

pH 

rktYg;Gs;sp 

cU 2 – td;%y / nkd;dkpy epakpg;G tisap 

NkYs;s epakpg;gpy; rLjpahd pH khw;wk; 10.0 ,w;Fk; ,ilapy; cs;sJ MfNt nghUj;jkhd 
fhl;bfSs; xd;W gpNdhj;jypd; MFk;. 

(3) td;dkpy/nkd;%y epakpg;G 

0.100 moldm-3  HCl 

   25.00cm3 of 0.100 moldm-3  MOH 
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 MOH ,d; pKb = 5.0  vdf; fUJNthJNthkhapd; 

 Muk;g  pH  mz;zsthf 

  MOH(aq)                        M 
+

(aq)      +     OH 
-
(aq) 

  

 Kb       =     [ M
+

(aq) ] [OH 
-
(aq)]         =        [OH

-
(aq)]

2
 

            [MOH(aq)]           0.10moldm
-3  

  

  

[OH 
-
(aq)]

2    =  1x10
-6 mol

2
dm

-6     

 [OH 
-
(aq)]    =   1x10

-3 moldm
-3  

  pOH     =   3.0 

  pH       =   14.0 - 3.0=  11.0 

 

rktYg;Gs;spapy; 

   

  [ M
+

(aq)]      =      0.05moldm
-3  

  

  [ M
+

(aq)]      +    H2O(l)                        [MOH 
-
(aq)]    +   H+

(aq)  

   

 K =  [ MOH(aq)][H
+

(aq)]    =        Ka =  [ MOH(aq)][H
+ 

(aq) ] [OH
-
(aq)]     =   Kw 

       [ M
+

(aq)]    [ M
+

(aq)][OH
-
(aq)]       Kb 

  

 Kw = 10
-9 moldm

-3    =     H+ 
(aq) ]

2 

 
Kb           0.05moldm

-3  
  

  

 [H
+ 

(aq) ]  =  0.05x10
-9 mol

2
dm

-6      

 [H
+ 

(aq) ]  =  (0.05x10
-9) 1/2 

moldm
-3      

 pH       =   5.15  
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 rktYg;Gs;sp 

pH 

HCl ,d; fdtsT cm
3
 

cU 2 – td;dkpy / nkd;%y epakpg;G tisap 

NkYs;s epakpg;gpy; rLjpahd pH khw;wk; mz;zsthf 3 ,w;Fk; 6 ,w;Fk; ,ilg;gl;lJ. 
MfNt nghUj;jkhd fhl;bfSs; xd;W nkijy; nrk;kQ;rs; MFk;. 

 

(4) nkd;dkpy/nkd;%y epakpg;G 

 nkd;dkpy/nkd;%y epakpg;gpy; rktYg;Gs;spf;F mz;ikapy; rLjpahd pH khw;wkpy;iy. 
 MfNt fhl;bia cgNahfpj;J KbTepiyg;Gs;spia kpfj;jpUj;jkhf 
 fz;Lgpbj;jy; fbdkhdJ. 

 

Na2CO3 / HCl epakpg;G 

 tpsf;fk; NkYs;sthW….. 

  CO3
2-

(aq)     +    H2O(l)                        HCO3
-
((aq)    +   OH

-
(aq)  

  HCO3
-
(aq)     +    H2O(l)                             H2CO3((aq)    +   OH

-
(aq)  

H2CO3   ,d; pKa1 = 6.37 ck; pKa2 =  10.33  MFk;. 

 Ka1  = 4.27x10
-7 moldm

-3   Ka2  = 4.68x10
-3 moldm

-3       

 K1  =  1x10
-14 mol

2
dm

-6        K2  =  1x10
-14 mol

2
dm

-6    

  

   4.68x10
-11 moldm

-3           4.27x10
-8 moldm

-3       

        =  2.14x10
-4 moldm

-3                =  2.34x10
-8 moldm

-3        

K1, K2 ngWkhdq;fis cgNahfpj;J NkYs;s epakpg;gpd; ,U rktYg;Gs;spfspd; pH I 
Jzpayhk;.  

K1 

K2 
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25.00cm
3
 , 0.05moldm

-3  
Na

2
CO

3  
 MdJ 0.1moldm

-3  
HCl cld; epakpf;fg;gLk;NghJ 

   
   HCl fdtsT cm

3
 

 KjyhtJ 
KbTepiyg; Gs;sp 

  

12.50 

 ,uz;lhtJ 
KbTepiyg; Gs;sp 

 

 25.00 

KjyhtJ KbTepiyg; Gs;sp gpd;tUk; jhf;fk; epiwTw;w gpd;du; Vw;gLk;. 

CO3
2-

(aq)     +    H
+

(aq)                                         HCO3
-
((aq)     

KjyhtJ KbTepiyg; Gs;spapy; gpd;tUk; rkepiy Vw;gLk;. 

  HCO3
-
(aq)     +    H2O(l)                             H2CO3((aq)    +   OH

-
(aq)  

,q;F 

 K2         =         [ H2CO3((aq)] [OH
-
(aq)]         =           [OH

-
(aq)]

2 
     

                     [ HCO3
-
(aq)]                [ HCO3

-
(aq)]       

 [ HCO3
-
(aq)]     =       (0.1x12.5) / 1000        

                          37.5        

   [OH
-
(aq)]

2 
       =   K2  [ HCO3

-
(aq)]   

   =   2.34x10
-8 moldm

-3   x    0.033moldm
-3               

   =   7.72x10
-10 mol

2
dm

-6     

 [OH
-
(aq)]          =      2.79x10

-5 moldm
-3    

KjyhtJ rkepiyg;Gs;spapy; pH = 9.55 

,uz;lhtJ rkepiyg;Gs;spapy gpd;tUk; jhf;fk; epiwTw;w gpd;du; Vw;gLk;. 

 

K2 

x 1000  = 0.033moldm
-3

 

HCO3
-
(aq)     +    H

+
(aq)                                         H2CO3((aq)     

 Ka1         =         [ HCO3((aq)] [H
+

(aq)]         =           [H
+

(aq)]
2 

     

                     [ H2CO3((aq)]        [ H2CO3((aq)]   

 [ H2CO3((aq)]   =       (0.1x12.5) / 1000       

                         50.0  

Ka1 

x 1000  = 0.025moldm
-3
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 [H
+

(aq)]
2 

          =   Ka1  [ H2CO3((aq) ]    

   =   4.27x10
-7 moldm

-3   x    0.025moldm
-3               

   =   1.07x10
-8 mol

2
dm

-6     

 [H
+

(aq)]            =      1.03x10
-4 moldm

-3    

 vdNt ,uz;lhtJ rkepiyg;Gs;spapy; pH = 3.99 

 

 

 KjyhtJ rkepiyg;Gs;spia gpNdhj;jypd; fhl;bia cgNahfpj;Jf; 
fz;lwpayhk;. 

 ,uz;lhtJ rkepiyg;Gs;spia nkijy; nrk;kQ;rs; fhl;bia 
cgNahfpj;Jf; fz;lwpayhk;. 

 gpNdhj;jypd; fhl;b cgNahfpj;jhy; epakdp ngWkhdk; 12.5cm
3
 

MFk;. 

 nkijy; nrk;kQ;rs; fhl;b cgNahfpj;jhy; epakdp ngWkhdk; 

25.0cm
3
 MFk;. 

 

 

pH 

HCl ,d; fdtsT cm
3
 

12.50 25.00 



 

njhFg;G : jpU.N.fpUghfud;  , ,urhdatpay; Mrpupau;  (ah/nfhf;Ftpy; ,e;Jf;fy;Yhup) 

fzpdp tbtikg;G : nry;tp.g.GUNrhj;jkp , j.njh.njh Mrpupau; (t/tTdpah jkpo; kj;jpa k.tp )

juk;-12,13 
 

tpdhf;fs; 
(1) gpd;tUk; epakpg;G tiffis ,dq;fz;L mtw;wpd; epakpg;gpw;F cfe;j 

fhl;bfisj; njupTnra;f.  

   (i) NaOH -  HCl 

   (ii) NaOH -  CH3COOH 

      (iii) NH4OH -  HCl 

      (iv) Na2CO3 -  HCl 

      (v) NaHCO3 -  H2SO4 

 fhl;b  W  X  Y  Z 

 pH tPr;R  2.1 - 4.4  4.2 - 6.3  6.0 - 7.6  8.3 - 10.0 

(2) Na2CO3  -  HCl epakpg;gpy; jdpj;jdpNa fhl;bfshf gpNdhj;jypd; nkijy; 

nrk;kQ;rs; Nru;j;jhy; epfOk; jhf;fq;fis xt;nthU  
   fhl;bfSf;Fk; vOJf.    
 
 

(3) 0.1moldm
-3 

Na2CO3  ,d; ePu;f;fiurypd; 50ml fiurypDs; mNj 

   nrwpTila HCl I Nru;f;Fk; NghJ  
 A- gpNdhj;jypd; fhl;b Nru;f;f mstp thrpg;G vt;tsT? 
    mjid pH I mbg;gilahff; nfhz;L tpsf;Ff.   
 B- nkijy; nrk;kQ;rs;; fhl;b Nru;f;f mstp thrpg;G vt;tsT? 
    mjid pH I mbg;gilahff; nfhz;L tpsf;Ff.   
 
 
 
 



 

njhFg;G : jpU.N.fpUghfud;  , ,urhdatpay; Mrpupau;  (ah/nfhf;Ftpy; ,e;Jf;fy;Yhup) 

fzpdp tbtikg;G : nry;tp.g.GUNrhj;jkp , j.njh.njh Mrpupau; (t/tTdpah jkpo; kj;jpa k.tp )

juk;-12,13 
 

(4) 0.4moldm
-3  
nrwptpy; Na2CO3 ,  NaOH IAk; nfhz;l fiurypy; 

   ,Ue;J 25cm
3  
Ntwhf;fg;gl;L 1moldm

-3  
nrwpTila HCl mkpyj;jpw;F 

   vjpuhf Muk;gj;jpy; gpNdhj;jypd; fhl;biaAk; mjidj; njhlu;e;J 
   mNj fiurypDs; nkijy; nrk;kQ;rs;; fhl;biaAk; ghtpj;J 
   epakpg;G nra;ag;gbd; mstp thrpg;Gf;fs; ahit?           
   
 
(5) gpd;tUk; cg;Gf;fs; ePu;f;fiury; epiyapy; fhl;Lk; mkpy %y 
   eLepiy ,ay;Gfisf; Fwpg;gpLf.     
 

  (i) CH3COONa 

  (ii) CH3COONH4 

  (iii) K2CO3 

  (iv) KNO3 

   (v) AlCl3 

  (vi) LiF 

  (vii) NaHCO3 

  (viii) NH4Cl 


