
imvqb 

BDwbU `k   c„ôv ◗ 233 

 
 

GwmW-¶viK mvg¨ve¯’v 
[Acid-base equilibrium] 

 

 

f‚wgKv 

ivmvqwbK c`v_©mg~‡ni g‡a¨ GwmW I ¶viK GKwU we‡kl ’̄vb `Lj K‡i Av‡Q| Ab¨vb¨ ivmvqwbK mvg¨ 
wewµqvi gZ GwmW I ¶vi‡Ki cÖkgb wewµqvI GKwU wbw ©̀ó Ae ’̄vq G‡m †_‡g hvq| ev Í̄‡e G Ae ’̄vq 
Ab¨vb¨ mvg¨ wewµqvi gZ GwmW-¶viK cÖkgb wewµqvi m¤§yLgyLx I cðvrgyLx wewµqvi MwZ mgvb nq, 
Gi d‡j G Ae ’̄vq Drcv` Avi †e‡o hvq bv| †h Ae ’̄vq GwmW-¶viK cÖkgb wewµqvi Dfq w`‡Ki MwZ 
mgvb n‡q hvq Zv‡K GwmW-¶viK mvg¨ve ’̄v e‡j| Z‡e ivmvqwbK mvg¨ve ’̄v I GwmW-¶viK mvg¨ve ’̄vi 
g~j cv_©K¨ n‡jv ivmvqwbK mvg¨ve ’̄vq mswkøó c`v_©¸‡jv KwVb, Zij I M¨vm †h †Kvb Ae ’̄vq _vK‡Z 
cv‡i Ges cÖ‡Z¨K †¶‡ÎB c`v_© AvYweK Ae ’̄vq _v‡K| wKšÍz GwmW-¶viK mvg¨ve ’̄vi mv‡_ mswkøó 
wewµqK I Drcbœ c`v_©¸‡jv ª̀e‡Y AvqwbZ Ae ’̄vq _v‡K| GwmW-¶viK mvg¨ve ’̄vi mv‡_ m¤úwK©Z GwmW 
I ¶vi‡Ki wewfbœ gZev` Av‡jvPbv Kiv nj| 

Avj‡nwbqvm gZev`: Av‡i‡nwiqvm gZev` Abymv‡i A¤ø-¶iK‡K wbgœiƒc msÁvwqZ Kiv nqÑ 

A¤ø ev GwmW: nvB‡Wªv‡Rb cigvby hy³ †h mKj †hŠM Rjxq ª̀e‡Y †cÖvUb (H+) `vb K‡i Zv‡K A¤ø ev 
GwmW e‡j| †hgb Ñ HCl, H2SO4, HNO3 BZ¨vw` A¤ø| 

 HCl + H2O → H+(ag) + Cl-(ag) 

¶viK : †h mKj nvBWªw· †hŠM Rjxq ª̀e‡b nvB‡Wªvw·j Avqb (OH-) `vb K‡i Zv‡`i‡K ¶viK e‡j| 
†hgb NaOH, KOH BZ¨vw` ¶viK| 

 KOH + H2O → K+(ag) + OH-(ag) 

G gZev‡`i cÖavb µwU n'j cvwb Abycw ’̄wZ‡Z G mKj c`v‡_©i A¤ø ev ¶vi‡Ki ag© e¨vL¨v Kiv hvq bv| 

A¤ø I ¶viK m¤úwK©Z jyBm gZev` : jyBm gZev` Abymv‡i A¤ø-¶viK m¤úwK©Z gZev` wb‡gœ eY©bv Kiv 
nj 

A¤ø ev GwmW : †h mKj †hŠM ev Avqb Ab¨ †Kvb †hŠM ev Avqb †_‡K GK †Rvov B‡jKUªb MÖnY Ki‡Z 
cv‡i Zv‡K A¤ø ev GwmW e‡j| †hgb: H+, AlCl3, BZ¨vw`| 

 H+ + :NH3 → H+ ←
.

.

 NH3 

 A¤ø 
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mvaviYZ: GKwU †hŠ‡M `vZv I MÖnxZvi g‡a¨ mwbœ‡ek mg‡hvRx eÜb m„wó n‡j MÖnxZv †hŠM ev Avqb‡K A¤ø 
e‡j| B‡jKUªb NvUwZ †hŠM ev abvZœK PvR©hy³ Avqbmg~n G gZev` Abymv‡i A¤ø ag©x nq| 

¶viK: †h mKj †hŠM ev Avqb Ab¨ †Kvb †hŠM ev Avq‡b GK †Rvov B‡jKUªb `vb Ki‡Z cv‡i Zv‡K 
¶viK e‡j|  †hgb : NH3, Cl

-, BZ¨vw`| 

 H+ + :NH3 → H+ ←
.

.

 NH3 

         ¶viK 

mvaviYZ: FYvZœK PvR©hy³ †hŠM ev wbtm½ B‡jKUªb hy³ †hŠM GK †Rvov B‡jKUªb `vb Ki‡Z cv‡i e‡j 
Giv ¶viag©x nq| 
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cvV 1 eªb‡÷W †jvIix ZË¡ 
Bronsted-Lowry theory 

 
 
D‡Ïk¨ 

G cvV †k‡l 

● eªb‡÷W-†jvIix ZË¡ e¨vL¨v Kiv hv‡e| 
● G Z‡Ë¡i mvnv‡h¨ GwmW I ¶vi mbv³ Kiv hv‡e| 
● AbyeÜx GwmW-¶viK hyMj mbv³ Ki‡Z I mgxKi‡Yi mvnv‡h¨ Zv‡`i g‡a¨ m¤úK© ’̄vcb Kiv hv‡e| 

 

10.1.1: eªb‡÷W †jvIix ZË¡ 

GwmW I ¶vi‡Ki AvaywbK gZev`¸‡jvi g‡a¨ eªb‡óW †jvDix gZev`B mivmwi GwmW-¶viK mvg¨ve ’̄v 
e¨vL¨v K‡i| G gZev` Abyhvqx †h me c`v_© †cÖvUb `vb K‡i ZvivB GwmW Ges †h me c`v_© †cÖvUb MÖnb 
K‡i ZvivB ¶viK| G me c`v_© PvR©hy³ ev PvR©wenxbI n‡Z cv‡i| A_©vr †cÖvUb `vb ev MÖn‡Y m¶g ª̀veK 
wbi‡c¶ e Í̄zB GwmW ev ¶viK| †cÖvUb `vb ev MÖn‡Yi ¶gZvi gvÎv Øviv Gi ZxeªZv wbY©xZ nq| G ZË¡‡K 
†cÖvUbxq ZË¡I ejv nq| 

D`vniY 

HCl I H2O- Gi wewµqvq ª̀e‡Y H3O
+
  I Cl-  Drcbœ nq|  

HCl + H2O    H3O
+
  + Cl

-
  

G wewµqvq HCl †cÖvUb `vb K‡i Cl-  cwiYZ n‡q‡Q| ZvB GLv‡b †cÖvUb `vZv wn‡m‡e HCl GwmW| 

Avevi H2O H †cÖvUb MÖnY K‡i nvB‡Wªvwbqvg Avqb (H3O
+
 )-G cwiYZ n‡q‡Q| myZivs †cÖvUb MÖn‡Y 

m¶g e‡j H2O GKwU ¶viK| Avevi Dëv w`K †_‡K H3O
+
  Avqb †cÖvUb Z¨vM K‡i I Cl-  Avqb 

†cÖvUb MÖnY K‡i| ZvB H3O
+
  Avqb  GwmW Ges Cl-  Avqb ¶viK| myZivs eªb‡÷W-†jvDix gZev` 

Abyhvqx wb‡Pi mgxKiY GwmW ¶vi‡Ki m¤úK© wb‡ ©̀k K‡i| 

 

       HB    

    H
+
        +  B

-
  

     GwmW  †cÖvUb ¶viK 

 

A_©vr mvaviYfv‡e, GwmW      †cÖvUb + ¶viK 

ZvB, GwmW I ¶vi‡Ki g‡a¨ g~j mvsMVwbK cv_©K¨ nj gvÎ GKwU †cÖvUb| 
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10.1.2| AbyeÜx GwmW I ¶viK (conjugate acid & base) 

eªb‡÷W-†jvIix ZË¡ Abyhvqx GwmW ¶viK-Gi mvaviY mgxKiY wbgœiƒ‡c †jLv hvq: 

        HB    H
+
        +  B

-
  

      GwmW  †cÖvUb ¶viK 

GB wewµqv Abymv‡i HB GKwU A¤ø KviY GwU †cÖvUb `vb K‡i| Avevi wecixZ wewµqv Abymv‡i B-  

GKwU ¶viK KviY GwU †cÖvUb MÖnY K‡i HB-‡Z cwiYZ nq| HB I B-  c`v_© ỳwUi g‡a¨ ïaygvÎ GKwU 

†cÖvU‡bi cv_©K¨| G ai‡bi †¶‡Î GwmW HB nj ¶viK B- -Gi AbyeÜx ev KbRy‡MU GwmW Ges B-  
Avqb nj HB -A‡¤ i AbyeÜx ¶viK| ZvB ejv hvq- 
†Kvb A¤ø †_‡K GKwU †cÖvUb Z¨v‡Mi d‡j †h ¶viK Drcbœ nq Zv‡K †mB A‡¤øi AbyeÜx ¶viK ejv nq| 
Avevi, †Kvb ¶vi‡Ki mv‡_ GKwU †cÖvUb ms‡hv‡Mi d‡j †h GwmW Drcbœ nq Zv‡K †mB ¶vi‡Ki AbyeÜx 
A¤ø ejv nq| 

D`vniY¯̂iƒc HCl-Gi AbyeÜx ¶viK n‡”Q Cl- ; Avevi HNO
3
  Gi AbyeÜx ¶viK n‡”Q NO

-
3 ;  

wecixZµ‡g HSO
-
4  ¶vi‡Ki AbyeÜx A¤ø n‡”Q H2SO4 Ges NO

-
3  ¶vi‡Ki AbyeÜx A¤ø n‡”Q HNO3| 

†Kvb c`v_© mivmwi †cÖvUb Z¨vM K‡i bv; H †cÖvUb MÖn‡Yi Rb¨ wmm‡U‡g Aek¨B Ab¨ c`v_© _vK‡Z nq| 
ZvB A¤ø-¶viK wewµqv¸‡jv cÖK…Zc‡¶ wbæiƒc n‡e| 

GwmW1 + ¶viK2    GwmW2 + ¶viK1 

GLv‡b GwmW2-Gi AbyeÜx ¶viK n‡”Q ¶viK2 Ges GwmW1-Gi AbyeÜx ¶viK n‡”Q ¶viK1| 
AviI KZK¸‡jv D`vniY wb‡P -D‡j L Kiv n‡jv- 

 GwmW
1
 + ¶viK

2
    GwmW

2
 + ¶viK

1
 

 HCl + H
2
O    H

3
O+ + Cl-  

 HNO3 +OH
−

   H
2
O + NO

-
3  

 

myZivs cÖwZwU GwmW †cÖvUb `vb K‡i ¶vi‡K cwiYZ n‡”Q Ges cÖwZwU ¶viK †cÖvUb MÖnY K‡i Ab¨ GKwU 
Gwm‡W cwiYZ n‡”Q| AZGe ª̀e‡Y ỳwU K‡i GwmW I ¶viK mvg¨ve ’̄vq eZ©gvb _v‡K| G‡`i‡K 
ci¯ú‡ii AbyeÜx hyMj e‡j| †hgb- 

AbyeÜx hyMj 

 

AbyeÜx hyMj 

-D‡j L¨ †h, GwmW hw` kw³kvjx nq Z‡e Zvi AbyeÜx ¶viK n‡e ỳe©j Ges GwmW hw` ỳe©j nq Z‡e Zvi 
AbyeÜx ¶viK n‡e kw³kvjx| Gfv‡e, ¶viK hw` kw³kvjx nq Z‡e Zvi AbyeÜx GwmW n‡e ỳe©j Ges 
¶viK hw` ỳe©j nq Z‡e Zvi AbyeÜx GwmW n‡e kw³kvjx| 
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A¤ø I ¶viK Dfqiƒ‡c AvPiY : 
wb‡Pi D`vniY¸‡jv j¶¨ KiæbÑ 

HCl +   H2O 
→        H3O

+   +    Cl-  

A¤c     ¶viK       AbyeÜx A¤c AbyeÜx ¶viK  
 

NH3 +   H2O →        NH
+
4 
    +     OH- 

 

¶viK     A¤ø       AbyeÜx A¤ø AbyeÜx ¶viK  

wewµqv ỳ‡Uv‡Z †`Lv hv‡”Q †h, H2O Ggb GKwU c`v_© hv Zxeª A‡¤øi Dcw ’̄wZ‡Z ¶viK wnmv‡e Ges Zxeª 
¶vi‡Ki Dcw ’̄wZ‡Z A¤ø iƒ‡c AvPiY Ki‡Q| Giƒc A¤ø I ¶viK Dfq AvPiYKvix c`v_©‡K Dfag©x †hŠM 
e‡j| 

evBmvj‡dU (HSO
+
4 ) ev evB Kve©‡bU (HCO

-
3 ) mg~nI GKBiƒc AvPiY K‡i| †hgb: 

          ¶viK 

H2SO4    H++HSO
-
4  → H+ + HSO

-2
4    

A¤ø     A¤ø                ¶viK 

GLv‡b HSO
-
4  GKwU Dfag©x c`v_©| 

 

10.1.3. Rjxq `ªe‡Y GwmW I ¶viK 
           (Acids & bases in aqueous solutions) 

†Kvb GwmW ª̀e‡Y †cÖvUb Drcbœ Ki‡e wKbv Zv ª̀ve‡Ki cÖK…wZi Dci wbf©i K‡i| †Kvb c`v_© †cÖvUb `v‡b 
m¶g n‡jI †cÖvUb MÖn‡Yi Dc‡hvMx ¶viK Dcw ’̄Z bv _vK‡j Zv †cÖvUb cÖ`vb K‡i bv| A_©vr ª̀veKwU 
¶viK wnmv‡e wµqv Ki‡jB Z‡e GwmWwU A¤ø wn‡m‡e wµqv Ki‡Z m¶g n‡e| GKBfv‡e ejv hvq, GKwU 
c`v_© ¶viK wn‡m‡e wµqv ZLbB Ki‡e hLb ª̀veKwU GwmW wn‡m‡e wµqv Ki‡e| 

 HCl + H2O    H3O
+
  + Cl

-
  

 H2O + NH3   NH
+
4  + OH

-
  

cvwbi mv‡_ HCl-Gi wewµqvq HCl GwmW I cvwb ¶viK wn‡m‡e wµqv K‡i wKšÍz cvwbi mv‡_ A¨v‡gvwbqvi 
wewµqvq A¨v‡gvwbqv ¶viK wn‡m‡e I cvwb GwmW wn‡m‡e wµqv K‡i| myZivs GLv‡b cvwb GKwU Dfag©x 
ª̀veK| G †_‡K AviI ejv hvq, cvwb wb‡Ri †P‡q kw³kvjx Gwm‡Wi Dcw ’̄wZ‡Z ¶viK wn‡m‡e Ges 

wb‡Ri PvB‡Z kw³kvjx ¶vi‡Ki Dcw ’̄wZ‡Z GwmW wn‡m‡e wµqv K‡i| 

 
mvims‡ÿc 
● eªb‡÷W- †jvIix gZev` Abymv‡i †h me c`v_© †cÖvUb Z¨vM Ki‡Z cv‡i ZvivB GwmW Ges †h me 

c`v_© †cÖvUb MÖnY Ki‡Z cv‡i, ZvivB ¶viK| 
●  kw³kvjx Gwm‡Wi AbyeÜx ¶viK n‡e ỳe©j Ges kw³kvjx ¶vi‡Ki AbyeÜx GwmW n‡e ỳe©j GwmW| 
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cv‡VvËi g~j¨vqb 
mwVK DË‡ii cv‡k wUK wPý (√) w`b| 
1| †h c`v_© †cÖvUb `vb K‡i Zv nj 
 (K) GwmW (L) ¶viK 
 (M) GwmW-¶viK DfqB (N) GwmW-¶viK †KvbwUB bq| 
2| kw³kvjx Gwm‡Wi AbyeÜxq ¶viK n‡e 
 (K) kw³kvjx ¶viK (L) ỳe©j ¶viK 
 (M) ỳe©j GwmW I ¶viK DfqB (N) †KvbwUB bq| 
3| cvwb KvR Ki‡Z cv‡i 
 (K) ïay GwmW wn‡m‡e (L) ïay ¶viK wn‡m‡e 
 (M) GwmW-¶viK Dfq wn‡m‡eB (N) †KvbwUB bq| 
 
 
iPbvg~jK cÖkœ 
1| eªb‡÷W- †jvIix ZË¡ D`vniYmn eY©bv Kiæb|  
2| Dchy³ D`vni‡Yi mvnv‡h¨ AbyeÜx GwmW ¶viK welqwU e¨vL¨v Kiæb|  
3| Rjxq ª̀e‡Y GwmW-¶viK welqwU e¨vL¨v Kiæb|  
4| GKB c`v_© GwmW Ges ¶viK Dfq wn‡m‡e wµqv Ki‡Z cv‡i Zv e¨vL¨v Kiæb| 
5| A¤ø I ¶vi‡Ki Avi‡nwbqvm gZev` Av‡jvPbv Kiæb| 
6| A¤ø I ¶vi m¤úwK©Z jyBm ZË¡ D`vniYmn e¨vL¨v Kiæb| 
7| AbyeÜx A¤ø I AbyeÜx ¶viK Kv‡K e‡j? D`vniYmn msÁv w`b| 
8| wbgœwjwLZ wewµqvmg~‡n AbyeÜx GwmW-¶viK †Rvo wPwýZ Kiæb| 
 (i) HCl + H2O = H3O+ + Cl

- 

 (ii) HSO
-
3  + H2O = SO

-2

3
  + H3O

+ 

 (iii) HNO3 + OH
- + H2O + NO

-
3  

9| †`Lvb †h, HCO
-
3   Avqb A¤ø I ¶viK Dfq wnmv‡e KvR K‡i| 

10| HNO3Ges H3PO4 Gi g‡a¨ †KvbwU AwaK Zxeª A¤ø Ges †Kb? 
11| H3PO4 A‡c¶v HClO4 AwaK kw³kvjx GwmW Ñ e¨vL¨v Kiæb| 
12| H2SO3 Ges H2SO4 Gi g‡a¨ †KvbwU AwaK kw³kvjx GwmW Ges †Kb? 
13| HNO3 Ges H2SO4 Gi g‡a¨ †KvbwU AwaK kw³kvjx? 
14| Dfag©x c`v_© wK? cvwb Dfag©x c`v_© wn‡m‡e wµqv K‡i e¨vL¨v Ki| 
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cvV 2 A¤ø I ¶vi‡Ki kw³ (strength of acids & bases) 

 

f‚wgKv 

GwmW I ¶vi‡Ki we‡qvRb aªæe‡Ki mv‡_ nvB‡Wªv‡Rb Avq‡bi Mvp‡Z¡i m¤úK© Av‡Q| Gwm‡Wi †¶‡Î Gi 
we‡qvRb aªªeK‡K K

a
 Ges ¶vi‡Ki †¶‡Î we‡qvRb aªæe‡Ki K

b
 w`‡q cÖKvk Kiv nq| †Kvb GwmW KZUv 

kw³kvjx Zv Zvi we‡qvRb aªæe‡Ki gvb †_‡KB Rvbv hvq Ges ¶vi‡Ki †¶‡ÎI Gi we‡qvRb aªæeK †_‡K 
Zvi kw³ m¤ú‡K© avibv Kiv hvq| 
 

D‡Ïk¨ 

G cvV †k‡l 

● A¤ø I ¶vi‡Ki kw³ wbY©‡qi †KŠkj e¨vL¨v Kiv hv‡e| 
● K

a
 I K

b
 Gi eY©bv †`qv hv‡e| 

● K
a
, K

b
 I P

a
, P

b
-Gi msÁv I Gi gvb †_‡K A¤ø I ¶v‡ii kw³gvÎv wbY©q Kiv hv‡e| 

 

 10.2.1: A¤ø I ¶vi‡Ki we‡qvRb aªæeK 

Rjxq ª̀e‡Y me GwmWB cvwbi nvB‡Wªv‡Rb Avq‡bi MvpZ¡ evovq Ges †h †Kvb ¶vi‡Ki Dcw ’̄wZ‡ZB H+ 

-Gi gvb K‡g hvq| A_©vr OH-  Avq‡bi MvpZ¡ †e‡o hvq| H+  Avq‡bi MvpZ¡ AmIqv‡ìi jNyKiY 
m~Îvbyhvqx GwmW I ¶vi‡Ki we‡qvRb aªæe‡Ki mv‡_ m¤úK©hy³| aiv hvK, GKwU g„ ỳ GwmW HA cvwbi 
ª̀e‡Y wbgœiƒc mvg¨ve ’̄vq _v‡K, 

 HA + H
2
O   H

3
O
+
  + A

-
  

GLv‡b mvg¨ aªæeK‡K GwmW we‡qvRb aªæeK (Acid dissociation constant), K
a
 ejv nq| fiwµqv 

m~Îvbymv‡i| 

K
a
 = 

[H
3
O
+
] × [ A- 

]

[ HA ]
  .... .... .... ..... .... .... .... .... .... (1) 

GLv‡b cvwbi MvpZ¡ aiv nqwb, KviY mg Í̄ jNy ª̀e‡Y cvwbi MvpZ¡ aªæe _v‡K| hw` GK †gvj GwmW‡K V 
wjUvi ª̀e‡Y ª̀exf‚Z Kiv nq Ges we‡qvRb gvÎv α nq, Z‡e mvg¨ve ’̄vq †gvjvi NbgvÎv ev MvpZ¡ n‡e 
wbgœiƒc: 

 HA + H
2
O      H

3
O
+
 + A

-
  

cÖviw¤¢K †gvj-msL¨vt 1  0 0 

mvg¨ve ’̄vq †gvj-msL¨vt 1-α  α α 
mvg¨ve ’̄vq †gvjvi MvpZ¡ 1−α

V
  

 α
V
  

α
V
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∴ K
a
 = 

α
v
 × 
α
v

1-α
v

  = 
α2

(1-α)v
  =  

α2C
1-α

   .... ..... ..... ..... ..... ..... (2) 

GLv‡b Gwm‡Wi MvpZ¡, C =
†gvj msL¨v
 AvqZb   = 

1

v
  

Abyiƒcfv‡e, GKwU g„ ỳ ¶vi B-Gi †¶‡Î, hv wbgœiƒ‡c ª̀e‡Y Avqbxq mvg¨ve ’̄vq _v‡K: 

B + H2O    BH+  + OH-  

mvg¨ aªæeK‡K ¶viK we‡qvRb aªæeK (K
b
) Øviv wbgœiƒ‡c cÖKvk Kiv hvqt 

K
b
 = 

[BH
+
] × [ OH−

 ]

[ B ]
   = 

α2C
1−α

 ..................................... (3)  

hw` α−Gi gvb AwZ ¶z ª̀ nq A_©vr α <<1, Z‡e mgxKiY (2) †_‡K cvIqv hvq, 

 K
a
 = α2C  (Q 1-α ≈ 1) 

∴ α = K
a
/C  = K

a
.
1

C
 .........................................  (4) 

Abyiƒ‡c ¶vi‡Ki †¶‡Î, mgxKiY (3) †_‡K cvIqv hvq,  

 K
b
 = α2C 

∴ α = K
b
/C   = K

b
.
1

C
............................................... (5) 

AZGe †`Lv hvq, GKwU GwmW ev ¶vi‡Ki we‡qvRb gvÎv `ªe‡Yi NbgvÎvi eM©g~‡ji 
e¨ Í̄vbycvwZK| G‡K AmIqv‡ìi jNyKiY m~Î e‡j| 

 

10.2.2.: A¤ø I ¶vi‡Ki kw³ 
†h †Kvb A¤ø‡K cvwb‡Z ª̀exf‚Z Ki‡j wbgœiƒ‡c we‡qvwRZ nqt 

 HA  H
+
  + A

-
  [ev AviI mwVKfv‡e HA+H

2
O   H

3
O
+
  + A

-
 ] 

myZivs ivmvqwbK mvg¨ve ’̄v †_‡K Avgiv cvB 

 K
a 
= 
[H

+
] × [A-]

[ HA ]
  

GB mvg¨vsK K
a
- †K A¤øwUi we‡qvRb aªæeK ejv nq| K

a
-Gi gvb hZ †ewk nq, A¤øwU ZZ †ewk kw³kvjx 

nq| HCl, HBr, HI, H2SO4, HClO4 cÖf…wZ A¤ø Rjxq ª̀e‡Y cÖvq m¤ú~Y©iƒ‡c we‡qvwRZ _v‡K; G‡`i‡K 
Zxeª A¤ø ejv nq| 

Acic‡¶ A¨vwmwUK GwmW (CH
3
−COOH) I Ab¨vb¨ ˆRe GwmW¸‡jv mvaviY NbgvÎvq cÖvq 1-2% 

we‡qvwRZ nq| myZivs G‡`i‡K g„ ỳ ev ỳe©j A¤ø ejv nq| 
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Abyiƒcfv‡e †Kvb ¶viK cvwb‡Z wbgœiƒ‡c we‡qvwRZ nq| 

MOH   M+
  + OH

-
  

myZivs GB †¶‡Î ivmvqwbK mvg¨vsK‡K wbgœiƒ‡c cÖKvk Kiv nq| 

 K
b
 =  

[M
+
] × [OH-]

[ MOH]
  

GB mvg¨vsK‡K ¶viKwUi we‡qvRb aªæeK ejv nq| K
b
-Gi gvb hZ †ewk nq ¶viKwU ZZ †ewk kw³kvjx 

ev Zxeª nq| NaOH, KOH cÖf…wZ ¶viK Rjxq ª̀e‡Y cÖvq m¤ú~Y©iƒ‡c we‡qvwRZ _v‡K| myZivs Giv 
kw³kvjx ¶viK| Avevi, NH4OH mvaviY NbgvÎvi ª̀e‡Y Lye Kg cwigvb we‡qvwRZ nq, myZivs 
NH4OH GKwU g„ ỳ ev ỳe©j ¶viK| 

Gwm‡Wi we‡qvRb aªæe‡Ki gvb †_‡K mswkøó GwmWwU KZLvwb Zxeª Ges wewµqvq KZUv mPjfv‡e 
AskMÖnY K‡i, Zv Rvbv hvq| G †_‡K GwmW ª̀e‡Yi Zwor cwievwnZv I pH MYbv Kiv hvq Ges GwmW 
cÖfvweZ wewµqvq Gwm‡Wi Kvh©KvwiZv cwigvc Kiv hvq| K

a
-Gi gvb †_‡KB ejv hvq, †K¬v‡ivB_vbwqK 

GwmW (ClCH
2
-COOH) B_vbwqK GwmW (CH3-COOH)-Gi †P‡q 80 (Avwk) ¸Y †ewk Zxeª| ¶vi 

we‡qvRb aªæe‡Ki gvbI mgvbfv‡e ¸iæZ¡c~Y©| K
b
-Gi gvb †_‡KB Rvbv hvq, wg_vBj A¨vwgb A¨v‡gvwbqvi 

†P‡q 23 ¸Y †ewk Zxeª ¶vi| K
a
 I K

b
-Gi gvb †_‡K A¤ø I ¶v‡ii ZxeªZvi gvwÎK cwigvc eªb‡÷W-

†jvIixi GwmW ¶vi Z‡Ë¡i we‡kl ¸iæZ¡c~Y© ˆewkó¨| 

G QvovI A¤ø ¶vi‡Ki ZxeªZv wbgœfv‡e wbY©q Kiv hvqÑ 

Aw·Gwm‡Wi †¶‡Î 

(K) †K› ª̀xq cigvbyi Rvib msL¨v 

(L) †K› ª̀xq cigvbyi AvKvi| 

†K› ª̀xq cigvbyi RvibmsL¨v hZ †ekx n‡e H A¤øwUi ZxeªZv ZZ †ekx n‡e| †hgb : H2SO4 Ges HNO3 

Gi g‡a¨ H2SO4 Gi S Gi RviYmsL¨v +6 Ges HNO3 Gi N Gi RviY msL¨v +5| †h‡nZz S Gi RviY 
msL¨v †ekx ZvB A¤ø ỳwUi ZxeªZv n‡e H2SO4>HNO3. Z‡e hw` ỳwU A‡¤øi †K› ª̀xq cigvbyi Rvib msL¨v 
GKB nq Z‡e †m‡¶‡Î †h cigvbywU AvKv‡i †QvU H cigvby mswkøó A¤øwU ZxeªZi n‡e| †hgb: H3PO4 I 
HNO3 Gi †K› ª̀xq cigvby P I N Gi cÖ‡Z¨‡Ki Rvib msL¨v +5| Z‡e N Gi AvKvi P A‡c¶v †QvU e‡j 
A¤ø‡Z¡i ZxeªZv n‡e HNO3>H3PO4. 

nvB‡Wªv Gwm‡Wi †¶‡Î, 

†h mKj A‡¤ø †Kvb Aw·‡Rb cigvby †bB| ïay nvB‡Wªv‡Rb Ges Ab¨ GKwU cigvby Av‡Q Zv‡`i‡K nvB‡Wªv 
GwmW e‡j| Giƒc A‡¤øi †¶‡Î H Gi mv‡_ hy³ cigvbywUi AvKvi hZ eo n‡e A¤øZ¡ ZZ †ekx n‡e| 
†hgb: 

HCl, HBr, HF I HI-Gi g‡a¨ AvKv‡ii µg n‡”Q, I> Br > Cl > F, ZvB A¤ø‡Z¡i µg n‡e, 
HI > HBr > HCl > HF 
¶vi‡Ki †¶‡ÎI nvB‡Wªv Gwm‡Wi g‡Zv hyw³ cÖ‡hvR¨| †hgb: K > Na  e‡j KOH, NaOH A‡c¶v ZxeªZi 
¶vi| 
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je‡Yi Rjxq ª̀e‡Yi cÖK…wZ wbY©qt 
GKwU je‡Yi Rjxq ª̀e‡Yi cÖK…wZ wbf©i K‡i jeYwU †h A¤ø I ¶vi‡Ki wewµqv †_‡K Drcbœ n‡q‡Q 
Zv‡`i cÖK…wZi Dci| Zxeª A¤ø ª̀e‡Y m¤ú~Y©iƒ‡c we‡qvwRZ n‡q H+ Avqb ˆZix K‡i| Abyiƒcfv‡e Zxeª 
¶viKI cyY©gvÎvq we‡qvwRZ n‡q OH- Avqb ˆZix K‡i| 

GRb¨ Zxeª A¤ø I Zxeª ¶vi‡Ki wewµqv H+ I OH- Gi AvwaK¨ GKB _vKvq ª̀e‡Yi cÖK…wZ wbi‡c¶ nq| 
hw` GKwU Zxeª I Ab¨wU g„ ỳ cÖK…wZi nq Z‡e ª̀e‡Yi cÖK…wZ ZxeªwU cÖK…wZi Abyiƒc nq| Avevi ỳwUB g„ ỳ 
cÖK…wZi n‡j ª̀eYwU wbi‡c¶ nq| 

†hgb: NaOH GKwU Zxeª ¶viK Ges H2CO3 GKwU g„ ỳ A¤ø| ZvB G‡`i wewµqvq Drcbœ jeY 

[2NaOH+ H2CO3 → Na2CO3 + H2O] Na2CO3 Gi cÖK…wZ ¶vixq cÖK…wZi| 

Abyiƒcfv‡e, FeSO4, CaCl2, NH4Cl Gi cÖK…wZ A¤øxq cÖK…wZi, NaCl, Na2SO4 Gi cÖK…wZ wbi‡c¶, 
K2CO3 Gi cÖK…wZ ¶vixq Ges CH3COONH4 Gi cÖK…wZ wbi‡c¶ nq| 

 

 
mvims‡ÿc 
● GwmW I ¶vi‡Ki kw³ m¤ú‡K© Rvbvi Rb¨ mswkøó GwmW I ¶vi‡Ki we‡qvRb aªæe‡Ki gvb Rvbv 

cÖ‡qvRb| nvB‡Wªv‡Rb Avq‡bi Mvp‡Z¡i mv‡_ GwmW I ¶vi‡Ki we‡qvRb aªæe‡Ki m¤úK© Av‡Q| 
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cv‡VvËi g~j¨vqb 

mwVK DË‡ii cv‡k wUK wPý (√) w`b| 

1| AmIqv‡ìi jNyKiY m~Î Abyhvqx H+  Avq‡bi m¤úK© Av‡Q| 
 (K) ïay K

a
-Gi mv‡_ (L) ïay K

b
-Gi mv‡_ 

 (M) †KvbwUi mv‡_B bvB (N) K
a
 I K

b
- Df‡qi mv‡_B Av‡Q| 

2| wg_vBj A¨vwgb I A¨v‡gvwbqvi g‡a¨ †KvbwU †ewk kw³kvjx ¶viK? 
 (K) wg_vBj A¨vwgb (L) A¨v‡gvwbqv 
 (M) ỳ‡Uvi kw³ mgvb 

3| †K¬v‡iv B_vbwqK GwmW I B_vbwqK Gwm‡Wi g‡a¨ †KvbwUi kw³ †ewk? 
 (K) B_vbwqK GwmW (M) ỳ‡UviB kw³ mgvb 
 (M) †K¬v‡iv B_vbwqK GwmW 
 

iPbvg~jK cÖkœ t 
1| Gwm‡Wi we‡qvRb aªæeK Kv‡K e‡j? Gi MvwYwZK ivwkgvjv Dccv`b Kiæb| we‡qvRb aªæeK †_‡K 

A‡¤øi kw³gvÎvi wK aviYv cvIqv hvq? 
2| ¶vi‡Ki we‡qvRb aªæeK Kv‡K e‡j? Gi MvwYwZK ivwkgvjv D‡jøL Kiæb|  
3| A¤ø I ¶vi‡Ki kw³ m¤ú‡K© wKfv‡e avibv jvf Kiv hvq? 
4| wg_vBj A¨vwgb I A¨v‡gvwbqvi g‡a¨ †KvbwU †ewk Zxeª ¶viK?  
5| B_vbwqK GwmW I †K¬v‡iv B_vbwqK Gwm‡Wi g‡a¨ †KvbwU †ewk Zxeª GwmW Ges †Kb? e¨vL¨v Kiæb| 
6| AmIqv‡ìi jNyKiY m~Î wK? cÖgvY Ki †h, A¤ø I ÿvi‡Ki we‡qvRb gvÎv ª̀e‡Yi NbgvÎvi eM©g~‡ji 

e¨ Í̄vbycvwZK| 
7| Na2CO3 Gi Rjxq ª̀eY ÿviKxq †Kb? e¨vL¨v Kiæb| 
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cvV 3 `ªe‡Yi pH I evdvi `ªeY 
[pH of solution and Buffer solution]  

 

f‚wgKv 

Zwor imvq‡b ª̀e‡Yi pH I evdvi ỳ‡UvB ¸iæZ¡c~Y© welq| hw`I GwmW ev ¶vi‡Ki gvÎv Zv‡`i ¯̂ ¯̂ 
we‡qvRb aªæeK †_‡K cvIqv hvq, Z_vwc pH Zvi †P‡qI myweavRbK c×wZ| eû ivmvqwbK I Rxewe`¨v 
m¤úK©xq cix¶v wbix¶vi Rb¨ evdvi ª̀e‡Yi cÖ‡qvRb nq| †nÛvimb mgxKiY e¨envi K‡i ª̀e‡Yi pH 
MYbv Kiv hvq| 
 

D‡Ïk¨ 

G cvV †k‡l 
● cvwbi AvqwbK ¸Ydj K

w
 e¨vL¨v Ki‡Z I Gi pH MYbv Ki‡Z cvi‡eb| 

● pH-Gi gvb †_‡K Zxeª A¤ø-¶vi‡Ki NbgvÎv MYbv Ki‡Z cvi‡eb| 
● weÁv‡bi wewfbœ †¶‡Î we‡kl K‡i i‡³i I gvwUi pH wbqš¿b †h AZxe ¸iæZ¡c~Y© Zv eY©bv Ki‡Z 

cvi‡eb| 
● DcvË †_‡K pH- Gi gvb MYbv Ki‡Z cvi‡eb| 
● Rxe weÁvb, wkí I ivmvqwbK we‡kølb cÖwµqvq evdvi ª̀e‡Yi ¸iæZ¡ eY©bv Ki‡Z cvi‡eb| 
 

10.3.1: cvwbi AvqwbK ¸Ydj I `ªe‡Yi pH 

AwZ weï× cvwb A¤øgvÎvq wbgœiƒ‡c we‡qvwRZ nq: 

 H2O   H+  + OH−

 AviI mwVKfv‡e 2H2O   H3O
+
  + OH

-
  

GLb fiwµqv m~Îvbyhvqx, 

 K = 
[ H

+
] × [ OH- ]
[ H2O]

  

cÖK…Z c‡¶ mvgvb¨ cwigv‡Y we‡qvR‡bi d‡j cvwbi NbgvÎvi we‡kl †Kvb cwieZ©b N‡U bv| ZvB  [H2O ] 
Gi gvb aªæeK aiv nq| myZivs 

 [ H
+
  ] × [ OH-  ] = K [ H2O ] = Kw

 = aªæeK| 

K
w
 †K cvwbi AvqwbK ¸Ydj ejv nq| wewfbœ ZvcgvÎvq cvwbi AvqwbK ¸Ydj K

w
-Gi gvb mvgvb¨ 

cwigv‡Y wfbœ nq| 25°C †m. ZvcgvÎvi cvwbi AvqwbK ¸Ydj, K
w
-Gi gvb 10-14  aiv nq| 

 [ H+  ] × [ OH-  ] = 10-14  

wbi‡c¶ ª̀e‡Y A_©vr weï× cvwb‡Z 

 [ H
+
  ] = [ OH

-
  ] = 10

-7
  MÖvg Avqb/dm3
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GwmW ª̀e‡Y H+  Avq‡bi MvpZ¡ 10
-7
  MÖvg Avqb/†Wwg3  †_‡K †ewk nq Ges ¶vixq ª̀e‡Y H+  Avq‡bi 

MvpZ¡ 10-7  MÖvg-Avqb/†Wwg3  †_‡K Kg nq| †h ª̀e‡Y [H+ ]>[OH- ], †m ª̀eY GwmwWq Ges †h ª̀e‡Yi 

[H
+
]<[OH

-
], Zv ¶vixq| ev Í̄e †¶‡Î AwZjNy ª̀e‡Yi H+  Avq‡bi MvpZ¡ Rvbv cÖ‡qvRb nq Ges GB 

Mvp‡Z¡i mxgv‡iLv 1 †gvj Avqb/†Wwg3  †_‡K 10-14 †gvj Avqb/†Wwg3  ch©šÍ n‡Z cv‡i| wKšÍz MvpZ¡ 10 
-Gi FYvZœK Nv‡Z cÖKvk Kiv h‡_ó AmyweavRbK e‡j 1919 wLªóv‡ã weÁvbx †mv‡ib‡mb (Sorensen) 

H
+
  Avq‡bi MvpZ¡ cÖKv‡ki Rb¨ GK bZzb c×wZ cÖeZ©b K‡ib| G‡K pH †¯‹j e‡j| 

†Kvb ª̀e‡Yi nvB‡Wªv‡Rb Avq‡bi Mvp‡Z¡i FYvZœK 10 wfwËK jMvwi`g‡K H ª̀e‡Yi pH e‡j| 

exRMwYZxq cÖKvk ixwZ Abyhvqx 

pH = Log
10
 

1

 [H
+
]
  

ev   pH = - log
10
  [ H

+
  ] 

A_©vr nvB‡Wªv‡Rb Avq‡bi MvpZ¡ `kfvM K‡g †M‡j pH GK GKK †e‡o hvq| 

msÁvbymv‡i weï× cvwbi Rb¨ 

pH = −log
10
 [H

+
] = −log

10
10

-7
 = 7 

 

10.3.2: evdvi `ªeY (Buffer solution) 

ev Í̄e‡¶‡Î †`Lv hvq †h weï× cvwbI `xN©w`b pH = 7 w ’̄i ivL‡Z cv‡i bv| ZvQvov eû ivmvqwbK I 
Rxewe`¨v m¤úK©xq cÖwµqvi Rb¨ gva¨‡gi pH w ’̄i ivLvi cÖ‡qvRb nq| G me Kvi‡Y Ggb ª̀e‡Yi Avek¨K 
nq hvi pH w ’̄i _v‡K| G ai‡Yi ª̀e‡Y mvgvb¨ cwigv‡Y GwmW ev mvgvb¨ cwigv‡Y ¶vi †hvM Ki‡jI Zv 
cÖkwgZ n‡q hvq Ges ª̀e‡Yi pH AcwiewZ©Z _v‡K| myZivs †h ª̀e‡Y mvgvb¨ cwigv‡Y GwmW ev ¶viK 
†hvM Kivi ciI Zvi pH AcwiewZ©Z _v‡K Zv‡K evdvi ª̀eY e‡j| pH cwieZ©b cÖwZ‡iva Kivi GB 
¶gZv‡K ª̀eYwUi evdvi ¶gZv (buffer capacity) e‡j| 

evdvi ª̀eY¸‡jv mvaviYZ (i) g„ ỳ GwmW I H Gwm‡Wi m‡½ Zxeª ¶vi‡Ki wewµqvq Drcbœ †Kvb jeY 
(†hgb GwmwUK GwmW I †mvwWqvg Gwm‡UU) ev (ii) g„ ỳ ¶vi I Gi m‡½ Zxeª Gwm‡Wi wewµqvq Drcbœ 
†Kvb jeY ( †hgb NH

4
OH-NH

4
Cl)-Gi wgkªY Øviv cÖ Í̄zZ Kiv nq| D‡jøL¨ †h GwmwUK GwmW I 

†mvwWqvg Gwm‡UU Øviv cÖ Í̄zZ evdvi ª̀e‡Yi e¨envi me‡P‡q †ewk| 
 

10.3.3: evdvi `ªe‡Yi ˆewkó¨ 

evdvi ª̀e‡Yi ˆewkó¨¸‡jv wbgœiƒc: 

(i) GB ª̀e‡Yi GKwU wbw ©̀ó pH _v‡K| 
(ii) GB ª̀e‡Y mvgvb¨ cwigvY GwmW ev ¶vi †hvM Ki‡jI Gi pH Gi cwieZ©b nq bv| 
(iii) †ewk mgq †i‡L w`‡j ev ª̀eY‡K jNyKiY Ki‡jI Gi pH AcwiewZ©Z _v‡K| 
GB ª̀eY Zvi evdvi wµqv (buffer action) Øviv pH cwieZ©‡b evav `vb K‡i| 
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10.3.4: evdvi `ªe‡Yi wµqv ‡KŠkj (Mechanism of buffer action) 

evdvi ª̀e‡Yi wµqv †KŠkj Av‡jvPbvi Rb¨ GwmwUK GwmW (CH3-COOH) I †mvwWqvg Gwm‡UU (CH3-

COONa) Øviv cÖ Í̄zZ evdvi ª̀eYwUB D`vniY wn‡m‡e aiv hvK| GB ª̀e‡Y wbgœiƒc we‡qvRb N‡U: 

CH3 - COOH     CH3-COO
-
  + H

+
  (mvgvb¨ we‡qvwRZ) 

CH3 - COONa → CH3-COO
-
  + Na

+
 (m¤ú~Y© we‡qvwRZ) 

A_©vr GB ª̀e‡Y †ewk cwigv‡Y Gwm‡UU Avqb I Awe‡qvwRZ GwmwUK GwmW Ges mvgvb¨ cwigvb H+  

Avqb _v‡K| hLb mvgvb¨ cwigvY GwmW A_©vr H+ Avqb GB ª̀e‡Y †hvM Kiv nq, ZLb H+  Avqb¸‡jv 
Gwm‡UU Avq‡bi mv‡_ hy³ n‡q AviI †ewk cwigvY Awe‡qvwRZ GwmwUK GwmW ˆZwi K‡i| 

CH3- COO
-
  + H

+
  → CH3 - COOH 

myZivs mshy³ H+  Avqb ª̀eYw ’̄Z Gwm‡mU Avqb Øviv AcmvwiZ nIqvq ª̀e‡Yi pH AcwiewZ©Z _v‡K| 

Avevi hLb ª̀e‡Y mvgvb¨ cwigvY ¶viK †hgb NaOH †hvM Kiv nq, ZLb OH-  Avqb¸‡jv ª̀e‡Y Dcw ’̄Z 
H+ Avq‡bi mv‡_ hy³ n‡q Awe‡qvwRZ cvwb ˆZix K‡i| 

H+ + OH- = H2O 

d‡j ª̀e‡Y H+ Avqb K‡g hvq| ZvB G mgq wKQy Awe‡qvwRZ CH3COOH we‡qvwRZ n‡q H+ Gi 
NbgvÎv wVK iv‡L| 

CH3COOH →  CH3COO
- + H+ 

myZivs GB †¶‡ÎI ª̀e‡Yi pH gvb AcwiewZ©Z _v‡K| 
 

10.3.5: †nÛvimb mgxKiY 

~̀e©j Gwm‡Wi Avqbvqb wbgœiƒ‡c N‡U: 

 HA   H+  + A-  

 ∴ K
a
 = 

[ H
+
] ×[ A-]

[ HA ]
  

ev, [ H
+
  ] = K

a
 
[ HA ]

 [ A
-
 ]
  

ev, [ H
+
 ] = K

a
 
[A¤ø ]
[ jeY ]  

GLb Dfq c‡¶ jM wb‡q cvIqv hvq 

log [ H
+
 ] = logK

a
 + log 

[A¤ø ]
[ jeY]  
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- log [ H+] = - logK
a
 - log 

[A¤ø ]
[ jeY]  

ev, pH = Pk
a
 + log 

[ jeY ]
[ A¤ø ]   

  (  Q -log K
a
 = pK

a
)  

GB mgxKiYwU‡K †nÛvimb n¨v‡mjevK mgxKiY (Hendersen Hasselbalch equation) ejv nq| GB 
mgxKiY e¨envi K‡i ª̀e‡Yi pH MYbv Kiv hvq| Z ỳcwi wbw ©̀ó pH Gi evdvi ª̀eY cÖ Í̄zZKi‡Z mswkøó 
g„ ỳ GwmW I Gi je‡Yi KZ †gvjvi AbycvZ wgkv‡bv cÖ‡qvRb Zv wn‡me Kiv hvq| 
 

10.3.6: gvbe †`‡ni wewfbœ Zij Dcv`v‡bi pH 

gvbe †`‡ni wewfbœ Zij Dcv`v‡bi pH wbw ©̀ó mxgvi g‡a¨ _v‡K| ¯̂vfvweK Ae ’̄vq gvbe †`‡ni i‡³i pH 
= 7.45 _v‡K Ges Ggvb memgq AcwiewZ©Z _v‡K| myZivs i³ mvgvb¨ ¶vixq cÖK…wZ m¤úbœ| Z‡e wewfbœ 
Kvi‡Y pH-Gi gvb 7 †_‡K 7.8 Gi g‡a¨ cwiewZ©Z n‡Z cv‡i| †hme Jla Bb‡RKkbiƒ‡c gvbe‡`‡n 
cÖ‡qvM Kiv nq Zv‡`i Ggbfv‡e ˆZwi K‡i †bIqv nq hv‡Z Giv mn‡RB i‡³i mv‡_ mvg¨ve ’̄vq †cuŠQvq 
Ges i‡³i pH Gi †Kvbiƒc cwieZ©b bv NUvq| i‡³ evBKve©‡bU-Kve©wjK GwmW evdvi we`¨gvb| i‡³ 
†Kvb GwmW RvZxq ª̀eY †hvM Kiv n‡j Zv wb‡gœv³ wewµqv Abymv‡i cÖkwgZ nq| 

H
+
  + HCO

−

3
  = H2CO3 

Drcbœ Kve©wbK GwmW (H
2
CO

3
) cvwb I Kve©b WvB-A·vB‡W we‡qvwRZ nq| Kve©b WvB A·vBW dzmdz‡mi 

gva¨‡g cÖk¦v‡mi mv‡_ †ei nq| Acic‡¶, i‡³ †Kvb ¶vixq ª̀eY †hvM Ki‡j Zv wb‡gœv³ wewµqv Abymv‡i 
cÖkwgZ nq| 

H
2
 CO

3
  + OH

-
  = HCO

-
3  + H2

 O 

cÖmªv‡e pH-Gi gvb 7-Gi Kg _v‡K A_©vr cÖmªve g„ ỳ A¤øxq cÖK…wZi| 
 

10.3.7| gvwUi pHt gvwUi pH wbqš¿Y AZxe ¸iæZ¡c~Y© welq| KviY gvwUi De©iZv pH Gi Dci 
wbf©ikxj| gvwUi pH-Gi gvb 3-Gi †P‡q Kg n‡j MvQcvjv g‡i wM‡q giæ cÖwµqv m„wó nq| Avevi pH-
Gi gvb 9.5 Gi Dc‡i n‡j gvwUi De©iZv kw³ bó nq| ZvB A¤øag©x gvwUi pH Gi gvb evov‡Z wewfbœ 
bvB‡UªU RvZxq mvi gvwU‡Z cÖ‡qvM Kiv nq Ges pH gvb Kgv‡bvi Rb¨ Pyb I Ca, Mg cÖf…wZi mvi e¨envi 
Kiv nh| 
 

10.3.8| wewfbœ †¶‡Î pH-Gi cÖ‡qvM: RxeweÁvb, wkí I ivmvqwbK we‡kølY cÖwµqvq pH wbqš¿b Kiv 
we‡kl ¸iæZ¡c~Y©| wewfbœ ai‡bi Jla Drcv`‡b j‡RÝ RvZxq wgwó ª̀e¨vw` Drcv`‡b, Kj‡gi Kvwj 
Drcv`‡b, pH gvb wbqš¿Y Kiv Ges Pvgovi U¨vwbs G ev‡qvjwRK¨vj KvjPvi ˆZwi‡Z I g„wËKv imvq‡b 
pH wbqš¿Y Kiv Riæix| 

ivmvqwbK we‡køl‡Y I gvwÎK we‡køl‡Y wewfbœ ai‡bi UvB‡Uªk‡b pH wbqš¿Y Kiv LyeB cÖ‡qvRb| 
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MvwbwZK mgm¨v I mgvavb 

D`vniY 1| c~Y© we‡qvRb a‡i 0.00001M HCl ª̀e‡Yi pH MYbv Kiæb| 

mgvavb: GLv‡b HCl-Gi MvpZ¡ = 0.00001M 

†h‡nZz HCl c~Y©iƒ‡c we‡qvwRZ nq 

∴ [ H+ ] = 0.00001 †gvj Avqb/†Wwg3  

∴ pH = -log [ H+ ] = -log [0.00001] = -log [10-5 ] = 5 
 

D`vniY 2| †Kvb ª̀e‡Yi pH = 7.5 n‡j Gi nvBWª·vBW Avq‡bi NbgvÎv MYbv Kiæb| 

mgvavb : pH = −log [ H+ ] = 7.5 

∴  [ H+ ] = antilog (-7.5) = 3.162 × 10-8  †gvj Avqb/†Wwg3  

Avgiv Rvwb †h, [ H+  ] × [ OH- ] = K
w
 = 10

-14
  

∴ [ OH
-
 ] = 

10
-14

[ H
+
 ]
    = 

10
-14

[ 3.162×10-4 ]
  = 3.16×10-7  †gvj-Avqb/†Wwg3  

D`vniY 3| †Kvb ª̀e‡Yi [ H+  ] = 1.82 × 10-5  †gvj-Avqb/†Wwg3  n‡j pH-Gi gvb KZ n‡e? 

mgvavb: GLv‡b [ H+  ] = 1.82 × 10-5  †gvj-Avqb/†Wwg3   

∴ pH = -log [ H
+
  ] = -log[ 1.82 × 10-5  ] 

 = 5 - 0.2601 

 = 4.7399 

 = 4.74 

 

 

 

mvims‡ÿc 

● ª̀e‡Yi pH-Gi gvb Rvbv GKvšÍ cÖ‡qvRb| cvwbi Avqbxq ¸bdj n‡Z pH gvb Rvbv hvq| evdvi 
ª̀eYI we‡kl ¸iæZ¡c~Y©| gvbe †`‡n †Kvb Jla cÖ‡qvM Ki‡Z n‡j Zvi pH gvb Rvbv `iKvi Zv bv 

n‡j ANUb NUvi mg~n m¤¢vebv _v‡K| †nÛvimb mgxKiY †_‡KI pH gvb Rvbv hvq| K…wl †¶‡ÎI 
pH-Gi we‡kl f‚wgKv Av‡Q| 
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cv‡VvËi g~j¨vqb 
mwVK DË‡ii cv‡k wUK wPý (√) w`b| 
1| cvwbi pH gvb KZ? 

 (K) 10-14   (L) 10-7   (M) 14  (N) 7 
2| cvwbi Avqbxq ¸Ydj KZ? 

 (K) 10-14   (L) 10-7   (M) 14  (N) 7 
3| ¯̂vfvweK Ae ’̄vq gvbe †`‡ni i‡³i pH gvb KZ? 
 (K) 7.5 (L) 7.45 
 (M) 8.7 (N) 7.8 
4| gvwUi pH-Gi gvb 3 Gi †P‡q Kg n‡j wK nq? 
 (K) MvQ-cvjv fvj R‡b¥ (L) gvwUi De©iZv kw³ †e‡o hvq 
 (M) MvQcvjv g‡i hvq (N) †Kvb cÖfve c‡o bv| 
 
iPbvg~jK cÖkœ 
1| cvwbi Avqbxq ¸Ydj ej‡Z wK eySvq e¨vL¨v Kiæb|  
2| cvwbi Avqbxq ¸bd‡ji GKwU wbw ©̀ó gvb Av‡Q- cÖgvY Kiæb|  
3| evdvi ª̀eY ej‡Z wK ey‡Sb?  
4| evdvi ª̀e‡Yi wK wK ‰ewkó¨ Av‡Q D‡jøL Kiæb|  
5| D`vniYmn evdvi wµqv e¨vL¨v Kiæb|  
6| †nÛvimb mgxKibwU Dccv`b Kiæb|  
7| gvbe †`‡ni wewfbœ Zij Dcv`v‡bi pH m¤ú‡K© avibv w`b|  
8| gvwUi pH wbqš¿Y Acwinvh© †Kb? e¨vL¨v Kiæb|  
9| wkí‡¶‡Î pH wbqš¿b Acwinvh© †Kb? D‡jøL Kiæb|  
10| gvwU‡Z wewfbœ ai‡bi mvi cÖ‡qvM Kiv nq †Kb?  
11| pH wK? Gi MvwYwZK mgxKiY wjLyb| 
12| pOH  wK? Gi MvwYwZK mgxKiY wjLyb| 
13|  †Kvb A¤øxq Ges ¶vixq ª̀e‡Yi  pH wKfv‡e wbY©q Kiv hvq? 
14| wbi‡c¶ ª̀e‡Yi pH KZ? 
15| wkí I K…wl‡¶‡Î evdvi ª̀e‡Yi cÖ‡qvM D‡jøL Kiæb| 
16| Rxe‡`‡n pH Gi ¸iæZ¡ Av‡jvPbv Kiæb| 
 
MvwYwZK mgm¨v 

1| †Kvb ª̀e‡Yi OH-  Avq‡bi NbgvÎv 4 × 10-5  †gvj-Avqb/†Wwg3  n‡j H ª̀e‡Yi pH KZ n‡e? [D: 
9.6021] 

2| 0.0025 M HCl ª̀e‡Yi pH MYbv Kiæb| a‡i wbb GwmWwU c~Y©iƒ‡c Zwor we‡køl¨| [D: 2.6021 ] 

3| GwmwUK Gwm‡Wi AvqbxqKiY aªæeK 1.75 × 10-5 | GKwU 1M Gwm‡Wi we‡qvR‡bi cwigvY kZKiv 
5 fvM n‡j Gi pH KZ n‡e? [D: 3.4783 ] 
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cvV 4 wb‡`©kK I GwmW-¶viK UvB‡Uªkb 
Indicators and acid-base titration 

 
f‚wgKv 

AvqZb gvwÎK we‡køl‡Y wb‡ ©̀kK GKwU we‡kl ¸iæZ¡c~Y© welq| G ai‡bi we‡køl‡Y e¨eüZ c`v‡_©i cÖK…wZ 
Abyhvqx wb‡ ©̀kK wbe©vPb Ki‡Z nq| KviY wewfbœ cÖKv‡ii wb‡ ©̀kK Av‡Q, †hgb e¨eüZ GwmW I ¶vi‡Ki 
cÖK…wZ Abyhvqx Z_v Zv‡`i cÖkgb we› ỳi pH gv‡bi Dci wbf©i K‡i wb‡ ©̀kK evQvB Kiv GKvšÍ cÖ‡qvRb| 
G Rb¨ GwmW-¶viK UvB‡Uªk‡bi g~jbxwZ Rvbv LyeB cÖ‡qvRb| 

 

D‡Ïk¨ 

G cvV †k‡l 

● wb‡ ©̀kK -Gi msÁv w`‡Z cvi‡eb| 
● A¤ø I ¶v‡ii kw³i Dci wbf©i K‡i wb‡ ©̀kK wbY©‡qi †KŠkj eY©bv Ki‡Z cvi‡eb| 
● A¤ø-¶viK UvB‡Uªk‡bi g~jZË¡ I c×wZ eY©bv Ki‡Z cvi‡eb| 

 

10.4.1: wb‡`©kK (indicators) 

†h me c`v_© wb‡R‡`i eY© cwieZ©b Øviv †Kvb ivmvqwbK wewµqvi mgvwß we› ỳ wb‡ ©̀k K‡i Zv‡`i‡K 
wb‡ ©̀kK e‡j| wb‡ ©̀kK wewfbœ cÖKv‡ii n‡Z cv‡i| †hgb GwmW-¶viK wb‡ ©̀kK, RviY-weRviY wb‡ ©̀kK, 
Awa‡kvlb wb‡ ©̀kK, †ZRw¯Œq wb‡ ©̀kK BZ¨vw`| 

GwmwWwgwZ I ¶viwgwZ‡Z †h wb‡ ©̀kK e¨eüZ nq Zv‡K A¤ø-¶viK wb‡ ©̀kK ejv nq| †Kvb ª̀e‡Yi RviY 
gvÎv wb‡ ©̀k Ki‡Z RviY-weRviY wb‡ ©̀kK e¨eüZ nq| †hgb K

2
Cr
2
O
7
 Øviv †divm Avq‡bi RviYKv‡j 

WvB wdbvBj A¨vwgb Mvp bxj eY© †`wL‡q RviY wµqvi mgvwß wb‡ ©̀k K‡i| 

 
10.4.2: A¤ø-¶viK wb‡`©kK (acid-base indicators) 

†h me c`v_© Zv‡`i eY© cwieZ©‡bi gva¨‡g A¤ø-¶viK wewµqvi mgvwß wb‡ ©̀k K‡i, Zv‡`i‡K A¤ø-¶viK 
wb‡ ©̀kK ev cÖkgb wb‡ ©̀kK e‡j| †hgb wjUgvm, †dbd&_¨vwjb, wg_vBj A‡iÄ, wg_vBj †iW BZ¨vw`| 

†Kvb c`v_©‡K wb‡ ©̀kK wn‡m‡e e¨envi Kivi D‡jøL‡hvM¨ kZ©¸‡jv n‡jvt 

(1) wb‡ ©̀k‡Ki eY© nVvr cwiewZ©Z n‡Z n‡e| A_©vr H+  Avq‡Yi †h NbgvÎvi g‡a¨ wb‡ ©̀k‡Ki eY© 
cwiewZ©Z nq Zvi we Í̄vi ¯̂í n‡Z n‡e| 

(2) wb‡ ©̀k‡Ki eY© h‡_ó ’̄vqx I D¾¡j n‡Z n‡e Ges GwmwWq gva¨g I ¶vixq gva¨‡g Gi e‡Y©i g‡a¨ 
h‡_ó cv_©K¨ _vK‡Z n‡e|  

(3) †h wewµqvi †¶‡Î wb‡ ©̀kK e¨envi Kiv n‡e, Zvi UvB‡Uªk‡bi mgvcbx we› ỳ‡Z wb‡ ©̀k‡Ki eY© Aek¨B 
cwiewZ©Z n‡Z n‡e| 
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10.4.3: A¤ø-¶viK UvB‡Uªk‡bi g~jZË¡ 

†h c×wZ‡Z GKwU KwbK¨vj d¬v‡¯‹ avibK…Z GKwU wbw ©̀ó AvqZ‡bi cÖgvY ª̀eY‡K m¤ú~Y©iƒ‡c cÖkwgZ 
Kivi Rb¨ wbqwš¿Zfv‡e ey‡iU †_‡K Aci GKwU ª̀eY †hvM Kiv nq Ges †hvMK…Z ª̀e‡Yi AvqZb cwigvc 
K‡i ª̀eYwUi NbgvÎv wbY©q Kiv nq Zv‡K UvB‡Uªkb e‡j| †h we› ỳ‡Z ¶vi ª̀eYwU m¤ú~Y©iƒ‡c A¤ø ª̀eY Øviv 
cÖkwgZ nq Zv‡K cÖkgb we› ỳ e‡j| wb‡ ©̀k‡Ki eY© cwieZ©b †`‡L cÖkgb we› ỳ wbY©q Kiv nq| 

Rjxq ª̀e‡Y A¤ø AvqwbZ n‡q †cÖvUb [ H+ ] `vb K‡i Ges ¶vi AvqwbZ n‡q nvB‡Wªvw·j [OH- ] Avqb 

Drcbœ K‡i| A¤ø ¶vi UvB‡Uªk‡b -A‡¤ i H+  I ¶v‡ii OH-  ci¯úi wewµqv K‡i wbi‡c¶ H2O Drcbœ 
K‡i| 

HCl (Rjxq) + NaOH (Rjxq) → NaCl (Rjxq) + H2O 

H
+
  + OH

-
  → H2O 

GB mgxKiY Abyhvqx, GKwU H+  Avqb I GKwU OH-  Avq‡bi wewµqvq GKwU H2O AYy ˆZwi nq ev 1.0 

†gvj H+  Avqb 1.0 †gvj  OH-  Avq‡bi mv‡_ m¤ú~Y©fv‡e wewµqv K‡i 1.0 †gvj wbi‡c¶ H2O Drcbœ 
K‡i| A_©vr A¤ø-¶viK UvB‡Uªk‡b A¤ø I ¶viK ª̀e‡Yi AvqZb wbY©xZ nq, ª̀eY¸‡jvi msL¨vbycvwZK 

mgZvi gva¨‡g| hLb ỳBwU ª̀e‡Yi H+  I OH-  Avq‡bi msL¨vbycvwZK cwigvY mgvb nq, ZLb ª̀eY 
ỳBwU m¤ú~Y©iƒ‡c cÖkwgZ nq| cÖkgb we› ỳ‡Z UvB‡Uªk‡b AskMÖnYKvix ª̀e‡Yi NbgvÎv cÖKv‡ki Rb¨ 

eZ©gv‡b †gvjvwiwU GKK e¨envi Kiv nq| cÖkgb we› ỳ‡Z wewµqvq AskMÖnYKvix ª̀eY ỳBwUi cwigvYMZ 
Zzjbvg~jK m¤úK© mivmwi cÖkgb wewµqvi mylg mgxKiY †_‡K cvIqv hvq| †hgb- 

H
2
SO

4
(Rjxq) + 2KOH (Rjxq) = K

2
SO

4
 (Rjxq) + 2H2O mgxKi‡Y 1 †gvj K2SO4, 2 †gvj KOH-

Gi mv‡_ m¤ú~Y©fv‡e wewµqv K‡i‡Q| A_©vr mgvb AvqZ‡bi 1 †gvjvi H
2
SO

4
, 2†gvjvi KOH-Gi ª̀eb‡K 

m¤ú~Y© cÖkwgZ K‡i| A_ev mgvb AvqZ‡bi 1 †gvjvi KOH ª̀eY 0.5 †gvjvi H
2
SO

4
 ª̀e‡Yi mgyZj¨| 

A_©vr, 

cÖ_g wewµq‡Ki [†gvjvwiwU (MA) × AvqZb (VA)]
wØZxq wewµq‡Ki [†gvjvwiwU (MB) × AvqZb (VB)]

  

= 
cÖ_g wewµq‡Ki †gvj msL¨v (a) [mgZvK…Z mgxKi‡Y]
wØZxq wewµq‡Ki †gvj msL¨v (b) [mgZvK…Z mgxKi‡Y]  

ev, bMA × VA = aMB × VB 

 

mvims‡ÿc 

● AvqZbgvwÎK we‡køl‡Y wb‡ ©̀k‡Ki we‡kl f‚wgKv Av‡Q| wewfbœ ai‡bi wb‡ ©̀kK Av‡Q| Zvi g‡a¨ 
GwmwWwgwZ I ¶viwgwZ‡Z GwmW-¶viK wb‡ ©̀kK e¨eüZ nq| D‡jøL¨ †h GwmW-¶vi‡Ki kw³i Dci 
wbf©i K‡i wb‡ ©̀kK wbe©vPb Kiv nq| 
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cv‡VvËi g~j¨vqb 

iPbvg~jK cÖkœ 

1| wb‡ ©̀kK Kv‡K e‡j? e¨vL¨v Kiæb|  

2| KZK¸‡jv GwmW-¶viK wb‡ ©̀k‡Ki bvg D‡jøL Kiæb|  

3| mvaviYZ wK wK ai‡bi wb‡ ©̀kK e¨envi Kiv nq?  

4| Dchy³ wb‡ ©̀k‡Ki kZ©¸‡jv wK wK?  

5| A¤ø-¶viK UvB‡Uªk‡bi g~jZË¡ D‡jøL Kiæb|  

 

 


