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jklk;fud xfrdh

12

vk;fud lkE;

bl izk:i osQ igys ikB esa vkius jklk;fud lkE;] blosQ izdkj vkSj lkE;koLFkk dks izHkkfor
djus okys ?kVdksa osQ ckjs esa lh[kk gSA bl ikB esa vki ,sls lkE;ksa dk vè;;u djsaxs ftueasa
vk;fud Lih'kht 'kkfey gksrs gSaA lkE; ftlesa vEyksa vkSj {kkjksa dks 'kkfey fd;k tkrk gS]
vussd izdkj dh vfHkfØ;kvksa osQ fy, egRoiw.kZ gksrs gSaA thou ra=k] Ñf"k vkSj vkS|ksfxd miØeksa
esa ciQj foy;uksa }kjk pH dks fu;af=kr djuk egÙoiw.kZ gksrk gSA blh izdkj] de ?kqyu'khy
yo.kksa osQ foy;uksa essa foys;rk lkE; LFkkfir djuk Hkh cgqr egÙoiw.kZ gSA mnkgj.kkFkZ] gekjh
gfM~M;ksa rFkk nkarksa esa tks ,d de ?kqyu'khy yo.k gS] oSQfYl;e iQkWLisQV Ca3 (PO4) gksrk
gSA izkjfEHkd rkSj ij ge viuk è;ku] vEy&{kkj rFkk foys;rk lkE;ksa vkSj muls varl±cafèkr
oqQN rF;ksa tSls pH, ciQj foy;u vkSj le vk;u izHkkokssa] ij j[ksaxsA bl izØe esa vki igys
ikB esa lh[ks x, oqQN rF;ksa dk vuqiz;ksx djsaxsA

mís';

bl ikB dks i<+us osQ ckn vki%

vEyksa vkSj {kkjksa osQ fofHkUu rF;ksa dks ifjHkkf"kr rFkk mudh O;k[;k dj losaQxsA

la;qDr vEy&{kkj ;qXeksa dks ifjHkkf"kr dj losaQxs rFkk vEy&{kkj lkE; esa mudh igpku
dj losaQxsA

nqcZy vEyksa rFkk nqcZy {kkjksa osQ fy, vk;uu fLFkjkad osQ O;atd dh O;qRifÙk dj losaQxsA

vk;uu fLFkjkad vkSj vEyksa rFkk {kkjksa dh izcyrk osQ eè; lacaèk LFkkfir dj losWQxsA

izcy ,oa nqcZy oS|qr vi?kV~; ds chp varj crk ldsaxs_

nqcZy oS|qr vi?kV~; ds v;uu ds ifj.kke ,oa lkE; fLFkjkad ds chp laca/ cuk ldsaxs_

ty osQ Lor% vk;uu dh O;k[;k dj losaQxs vkSj ty osQ vk;fud mRikn osQ fy,
O;atoQ dh O;qRifÙk dj losaQxsA
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jklk;fud xfrdh pH  dks ifjHkkf"kr dj losaQxs vkSj bldk tyh; foy;uksa dh izÑfr (mnklhu] vEyh;
vFkok {kkjh;) ls lacaèk LFkkfir dj ik,axsA

nqcZy vEyksa rFkk {kkjksa osQ vk;uhdj.k esa le&vk;u izzHkko dh O;k[;k rFkk mls ifjHkkf"kr
dj losaQxsA

ciQj foy;uksa dks ifjHkkf"kr dj losaQxsA

vEyh; rFkk {kkjh; ciQj foy;uksa esa pH dks ifjdfyr djus osQ fy, ̂gSUMjlu* lehdj.k
dk vuqiz;ksx dj losaQxsA

jklk;fud lehdj.kksa dh lgk;rk ls yo.kksa dh ty&vi?kV~;rk dh O;k[;k dj losaQxsA

foys;rk lkE; dks ,d lehdj.k dh lgk;rk ls iznf'kZr dj losaQxsA

AB, AB2 A2B rFkk A2B3 dh rjg osQ yo.kksa osQ foys;rk vkSj foys;rk lkE; osQ chp
lacaèkksa dks igpku losaQxsA

foys;rk lkE; ij le&vk;u izHkko dh O;k[;k dj losaQxs] vkSj

le&vk;u izHkko osQ oqQN vuqiz;ksxksa dks nksgjk losaQxsA

12.1 vEyksa vkSj {kkjksa dh lkekU; ladYiuk

vki vEy] {kkj] vEyh; rFkk vEyh;rk vkfn inksa ls HkyhHkkafr ifjfpr gSaA ijUrq ge ,d
vEy vFkok ,d {kkj dks fdl izdkj ifjHkkf"kr dj ldrs gaSa\ vEyksa rFkk {kkjksa dh dksbZ
lkekU; ifjHkk"kk ugha gSA vEyksa rFkk {kkjksa osQ fy, rhu fofHkUu ladYiuk,¡ (Øe'k% vgsZfu;l]
czkWLVsM vkSj ykWjh rFkk yqbZl }kjk izLrkfor) Hkyh&Hkkafr tkuh tkrh gSaA buesa ls izR;sd esa
vEy&{kkj jlk;u osQ fHkUu&fHkUu igyqvksa ij tksj fn;k tkrk gSA

12.1.1 vgsZfu;l ladYiuk

vkerkSj ij iz;qDr] vEyksa rFkk {kkjksa dh ladYiuk dks 1884 esaa lq,sUVs vgsZfu;l us izLrqr fd;k
FkkA bl ladYiuk osQ vuqlkj] ,sls inkFkZ tks tyh; foy;u esa fo;ksftr gksdj gkbMªkstu vk;u
(H+) nsrs gSa] vEy dgykrs gSaaA ;g vfHkfØ;k bl izdkj n'kkZbZ tk ldrh gS]

HA (aq) H (aq) A (aq)+ −⎯⎯→ + ...12.1

;gk¡ HA, vEy dks n'kkZrk gS rFkk A gkbMªkstu vk;u osQ fcuk vEyh; v.kq dks n'kkZrk gSA
vgsZfu;l vEy dk ,d mnkgj.k gkbMªksDyksfjd vEy HCl gS ftldk vk;uhdj.k bl izdkj n'kkZ;k
tk ldrk gS]

+ –HCl(aq) H (aq) + Cl (aq)⎯⎯→ ...12.2

;gk¡ izksVkWu ;k gkbMªkstu vk;u Lo;a ,d ty osQ v.kq ls la;ksx djosQ H3O+ vk;u cukrk
gS ftls gkbMªksfu;e vk;u dgrs gSaA
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jklk;fud xfrdh
2 3H H O H O+ ++ ⎯⎯→

gkbMªksfu;e vk;u dks vkWDlhfu;e vk;u ;k gkbMªksDyksfu;e vk;u osQ :i esa Hkh tkuk tkrk
gSA

bl rF; osQ vkèkkj ij lehdj.k 14-1 bl izdkj Hkh fy[kh tk ldrh gS]

2 3HA (aq) H O H O (aq) A (aq)+ −+ ⎯⎯→ + ...12.3

nwljh vksj] {kkj ,d ,sls inkFkZ dks dgrs gSa tks tyh; foy;u esa fo;ksftr gksus ij ,d
gkbMªkWfDly vk;u (OH–) nsus esa l{ke gksA

MOH (aq) M (aq) OH (aq)+ −⎯⎯→ + ...12.4

;gk¡ M+,  {kkjh; v.kq] tks gkbMªkWfDly vk;u osQ fcuk gks] dks n'kkZrk gSA lksfM;e gkbMªkWDlkbM]
vgsZfu;l {kkj dk ,d mnkgj.k gS tks bl izdkj fo;ksftr gksrk gS]

NaOH (aq) Na (aq) OH (aq)+ −⎯⎯→ + ...12.5

vgsZfu;l ladYiuk dkiQh mi;ksxh gS rFkk ;g vEy {kkj O;ogkj  dh cgqr vPNh izdkj
ls O;k[;k djrh gSA ijUrq bldh oqQN dfe;k¡ Hkh gSa tSls]

;g osQoy tyh; foy;uksa rd gh lhfer gS vkSj blesa inkFkZ dk fo;kstu gksuk pkfg,A

,sls inkFkks± osQ vEyh; O;ogkj dks ftuesa gkbMªkstu u gks] ;g mudh O;k[;k ugha dj
ikrk mnkgj.kkFkZ] AlCl3A blh izdkj] ;g oqQN inkFkks± tSls NH3 vkSj Na2CO3 osQ {kkjh;
xq.k dh O;k[;k Hkh ugha dj ikrk vFkkZr~ ,sls inkFkZ ftuesa gkbMªkWDlkbM lewg u gksA

12.1.2 czkWLVsM vkSj ykWjh dh ladYiuk

1923 esa] czkWLVsM rFkk ykWjh us Lora=k :i ls vEy&{kkj vfHkfØ;kvksa dks izksVkWu LFkkukUrj.k
vfHkfØ;kvksa osQ :i eas foosfpr fd;kA muosQ vuqlkj] ,d vEy izksVkWu (H+) nkrk osQ :i
esa vkSj ,d {kkj izksVkWu (H+) xzg.kdÙkkZ osQ :i esa ifjHkkf"kr fd;k tkrk gSA ;g ifjHkk"kk
dkiQh gn rd O;kid gS vkSj vgsZfu;l ladYiuk dh izFke deh dks nwj djrh gSA dksbZ v.kq
;k vk;u] ftlesa gkbMªkstu gS] izksVkWu (H+) nsus dh {kerk j[krk gS rks og vEy gS tcfd
dksbZ v.kq ;k vk;u tks izksVkWu (H+) dks Lohdkjrk gS og {kkj gSA

mnkgj.kkFkZ] veksfu;k (NH3 ) vkSj gkbMªkstu ÝyksjkbM (HF) osQ chp vfHkfØ;k esa] veksfu;k
,d {kkj dh rjg dk;Z djrh gS (,d izksVkWu dks xzg.k djrh gS) tcfd HF ,d vEy dh
rjg O;ogkj djrk gS (izksVkWu nsrk gS)A

               3 4NH HF NH F+ −+ ⎯⎯→ + ...12.6
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jklk;fud xfrdh czkWLVsM&ykWjh fl¼kUr osQ vuqlkj vEy ,d ,slk inkFkZ gS tks izksVkWu ns ldrk gS] tcfd
{kkj ,d ,slk inkFkZ gS tks izksVkWu xzg.k djrk gSA

bl mnkgj.k esa vkius ns[kk gksxk fd ;gk¡ ij foyk;d dh dksbZ ik=krk ugha gSA vkb,]
gkbMªksDyksfjd vEy dh] foyk;d] tSls ty esa veksfu;k osQ lkFk vfHkfØ;k ij fopkj djsaaA
ge bldk vk;fud lehdj.k bl izdkj fy[k ldrs gSa]

3 3 2 4H O (aq) Cl (aq) NH (aq) H O( ) NH (aq) Cl (aq)+ − + −+ + ⎯⎯→ + +l

;gk¡ HCl osQ vk;uhdj.k ls gkbMªksfu;e rFkk DyksjkbM vk;u izkIr gksrs gSaa] nksuksa vksj ls DyksjkbM
vk;u (Cl–) dks dkVus ij] ge fuEu vk;fud lehdj.k izkIr djrs gSa]

      3 3 2 4NH (g) H O (aq) H O( ) NH (aq)+ ++ ⎯⎯→ +l

...12.7

;gk¡] tyh; foy;u esa] gkbMªksfu;e vk;u H3O+ ls ,d izksVkWu LFkkukarfjr gksdj veksfu;k

NH3 v.kq dks feyrk gS rFkk +NH4  vk;u ,oa H2O cukrs gSaaA ;gk¡ H3O+ ,d vEy dh

rjg dk;Z djrk gS D;ksafd og izksVkWu nsrk gS rFkk NH3 izksVkWu xzg.k djrk gSA ge ns[k ldrs
gSa fd ;gk¡ ty (foyk;d)] gkbMªksDyksfjd vEy ls veksfu;k esa] izksVkWu osQ LFkkukarj.k esa
eè;LFkrk djrk gSA ;g è;ku j[kuk pkfg, fd czkWLVsM&ykWjh fl¼kar osQ vuqlkj vEy vkSj
{kkj ;k rks vk;uh ;k vk.kfod inkFkZ gks ldrs gSaA

fdlh Hkh vEy&{kkj lkE;koLFkk esa nksuksa vxz vkSj i'p vfHkfØ;kvksa esa izksVkWu dk LFkkukarj.k
gksrk gSA vkb, ikuh dh veksfu;k osQ lkFk vfHkfØ;k ij fopkj djsa

2 3 4H O( ) NH (aq) NH (aq) OH (aq)l + −+ +
11 21 {kkjvEy vEy{kkj

...12.8

vxz vfHkfØ;k eas NH3 ikuh ls izksVkWu xzg.k djrk gSA blfy,] NH3 ,d {kkj gS vkSj ikuh

,d vEy gSA i'p vfHkfØ;k esa +
4NH  vk;u OH& dks ,d izksVkWu nsrk gSA blfy, +

4NH

vk;u ,d vEy dh rjg dk;Z djrk gS vkSj OH– ,d {kkj dh rjgA ;gk¡ vki ns[ksaxs fd

3NH  vkSj +
4NH   ,d izksVkWu ls fHkUu gSA vFkkZr~ NH3 ,d izksVkWu xzg.k dj +

4NH   vk;u

cu tkrk gS] tcfd +
4NH  vk;u ,d izksVkWu [kksdj NH3 v.kq cu tkrk gSA +

4NH   vkSj

3NH  Lih'kht dks la;qXeh vEy&{kkj tksM+k dgk tkrk gSA ,d la;qXeh vEy&{kkj tksM+s esa
vEy {kkj vfHkfØ;k osQ nks Lih'kht gksrs gSa] ,d vEy vkSj ,d {kkj vkSj bUgsa izksVkWu dh

izkfIr ;k izksVkWu dh gkfu }kjk vyx le>k tkrk gSA bls +
4NH /NH3 ls Hkh n'kkZ;k tk ldrk

gSA ,sls tksM+s esa vEy&{kkj dk la;qXeh vEy vkSj {kkj&vEy dk la;qXeh {kkj gksrk gSA bl izdkj
+
4NH , 3NH  dk la;qXeh vEy vkSj NH3, +

4NH  dk la;qXeh {kkj gSA la;qXeh tksM+s osQ izR;sd

lnL; dks ,d gh vad  laosQru fn;k tkrk gS mnkgj.kkFkZ] +
4NH /NH3 tksM+s dks 2 vad tcfd
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jklk;fud xfrdhH2O/OH– tkssM+s dks 1 vad fn;k x;k gSA vkb;s ge ,d vU; mnkgj.k] ikuh eas gkbMªkstu
ÝyksjkbM osQ vk;uu ij fopkj djsaA ;g bl izdkj n'kkZ;k tk ldrk gS]

2 3HF (g) H O H O (aq) F (aq)+ −+ +
11 2 2 {kkjvEy {kkj vEy

... 12.9

lkE; fpUg n'kkZrk gS fd vfHkfØ;k dHkh iw.kZ ugha gksrh gSA HF v.kq osQ vk;uu ls izkIr H+

vk;u fdUgha Hkh nks {kkjksa F– vkSj H2O }kjk xzg.k fd;k tk ldrk gSA lkE; dk osQoy vYi
ek=kk esa nk;ha vkSj tkus dk rF; gesa ;g crkrk gS fd F– izksVkWu dks xzg.k dj vfHkfØ;k dks
ck;ha vksj vxzlj djrk gS vFkkZr~ F– vk;u H2O dh vis{kk izcyrj {kkj gSA

blh izdkj tc ty esa HCl ?kqyrk gS rks HCl v.kqvksa }kjk fn;k x;k H+ vk;u nks {kkjksa Cl

vkSj H2O esa ls fdlh osQ }kjk Hkh xzg.k fd;k tk ldrk gSA

2 3HCl H O H O Cl+ −+ ⎯⎯→ + ...12.10

;g rF; ruq tyh; foy;u esa HCl iwjh rjg vk;fur gks tkrk gS (,d gh rhj }kjk funsZf'kr)
gesa ;g crkrk gS fd H2O dh vis{kk Cl– ,d nqcZyrj {kkj gSA bu nksuksa mnkgj.kksa ls ge
;g fu"d"kZ fudkyrs gSa fd ,d izcyrj vEy (HCl) dk la;qXeh {kkj nqcZyrj {kkj Cl– gS
rFkk ,d nqcZyrj vEy HF dk izcyrj la;qXeh {kkj F– gSA lkekU;r;k ,d la;qXeh vEy&{kkj
tksM+s esa ,d nqcZyrj vEy dk la;qXeh {kkj izcyrj gksrk gSA blh izdkj ,d nqcZyrj  {kkj
dk la;qXeh vEy izcyrj gksrk gSA

vc vki le> x;s gksaxs fd ̂ izcy* vkSj ̂ nqcZy* in vU; cgqr ls fo'ks"k.kksa dh Hkkafr vkisf{kr
:i esa mi;ksx fd, x;s gSaA fuEufyf[kr vfHkfØ;k ij fopkj dhft,

2F H O HF OH− −+ + ... 12.11

;gk¡a OH– dh rqyuk esa F– ,d nqcZyrj {kkj gSA

vkb, oqQN la;qXeh vEy&{kkj osQ tksM+ksa okyh vfHkfØ;kvksa dks fy[ksa

3 2 3HF (aq) HCO (aq) H CO (aq) F (aq)− −+ +
11 2 2 {kkjvEy {kkj vEy

2
3 3 2HCO (aq) OH (aq) CO (aq) H O( )l− − −+ +

2 21 1{kkj vEyvEy {kkj

2 3 3H CO (aq) CN (aq) HCO (aq) HCN(aq)− −+ +
2 21 1{kkj vEyvEy {kkj

... 12.12

;fn ge utnhd ls mijksDr vfHkfØ;kvksa dh tk¡p djsa rks ge ikrs gSa fd blesaa oqQN Lih'kht
vEy vkSj {kkj nksuksa dh rjg dk;Z dj ldrs gSaA ,sls Lih'kht dks ,EiQhIjksfVd dgrs gSaA
Åij nh xbZ vfHkfØ;kvkssa esa HF dh mifLFkfr esa HCO3

– (aq) {kkj dh rjg dk;Z djrk gS
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jklk;fud xfrdh ysfdu CN– dh mifLFkfr esa ,d vEy dh] blh izdkj H2O vEy vkSj {kkj nksuksa dh rjg
O;ogkj djrk gSA

blfy, geus ns[kk fd czkWLVsM&ykWjh osQ vEy {kkj fl¼kar dk {ks=k vgsZfu;l fl¼kar dh vis{kkÑr
vfèkd O;kid gSA

12.1.3 yqbl fl¼kUr

tSlk fd Åij o.kZu fd;k x;k gS fd czkWLVsM&ykWjh fl¼kUr foys;d dh izÑfr ij fuHkZj
ugha djrk gS (vgsZfu;l dh dfe;k¡ gVkbZ xbZ)A ysfdu vgsZfu;l fl¼kUr osQ leku ;g mu
inkFkks±] ftuesa gkbMªkstu ijek.kq ugha gksrk] dh vEyrk dh O;k[;k ugha djrk (mnkgj.kkFkZ
AlCl3) rFkk ,sls inkFkZ tks OH– lewg ls jfgr gSa (tSls Na2 CO3) dh {kkjh;rk dh Hkh O;k[;k
ugha djrkA th-,u- yqbl us 1923 esa bl izdkj osQ vEyksa rFkk {kkjksa ls lacafèkr inkFkks± osQ
fy, ,d vU; fl¼kUr fn;kA mlosQ vuqlkj ,d vEy bl izdkj ifjHkkf"kr fd;k tk ldrk
gS] ,d ijek.kq] v.kq ;k vk;u tks ,d bysDVªkWu ;qXe dks fdlh vU; ijek.kq] v.kq ;k vk;u
ls xzg.k dj losQ] vEy dgrs gSaA nwljh vksj dksbZ Hkh ijek.kq] v.kq ;k vk;u tks ,d bysDVªkWu
;qXe ns ldrk gS] dks yqbl {kkj dh rjg ifjHkkf"kr fd;k tk ldrk gSA vkb, ,d mnkgj.k
ysaA

AlCl NH Cl Al NH3 3 3 3+ ⎯⎯→ ←      ... 12.13

mijksDr mnkgj.k eas AlCl3 ,d viw.kZ bysDVªkWu Lih'kht gSA ;g NH3 v.kq ls ,d bysDVªkWu ;qXe
ij gksrk gS] dks xzg.k djrk gSA blfy, AlCl3 ,d yqbl vEy vkSj NH3 ,d yqbl {kkj gSA

  ikBxr iz'u 12.1

1. vgsZfu;l vEy dks ifjHkkf"kr dhft, vkSj nks mnkgj.k nhft,A

2. vgsZfu;l ifjHkk"kk dh D;k lhek;sa gSa\

3. czkWLVsM&ykWjh {kkj vgsZfu;l {kkj ls oSQls fHkUu gS\

4. fuEufyf[kr dks czkWLVsM&ykWjh vEy vkSj {kkj esa oxhZÑr dhft,

HCl, NH3, H3O+, CN–

12.2 vEyksa vkSj {kkjksa dh lkis{k 'kfDr

fHkUu&fHkUu vEyksa vkSj {kkjksa dh {kerk,sa fHkUu gksrh gSa] tks mudh izÑfr ij fuHkZj djrh gSaA
D;ksafd vEyksa vkSj {kkjksa dks ifjHkkf"kr djus osQ vyx&vyx rjhosQ gSa] budh lkis{k 'kfDr
dh rqyuk djus osQ Hkh rjhosQ vyx&vyx gSaA
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jklk;fud xfrdh12.2.1 vgsZfu;l fl¼kUr osQ vuqlkj lkis{k 'kfDr

vgsZfu;l osQ fl¼kUr osQ vuqlkj izcy fo|qr&vi?kV~; (tSls HCl ) tks fd tyh; foy;uksa
esa iw.kZ :i ls fo;ksftr gks tkrs gSa vkSj H+ ;k H3O+ vk;u mRiUu djrs gSa] izcy vEy dgykrs
gSaA

2 3HCl (g) H O H O (aq) Cl (aq)+ −+ ⎯⎯→ + ...12.14

izcy vEyksa osQ vU; mnkgj.k] H2SO4, HBr, HI, HNO3 vkSj HClO4 gSaA nwljh vksj nqcZy
fo|qr vi?kV~; tSls CH3COOH ftudk vk;uu iw.kZ ugha gksrk gS (D;ksafd izØe mRØe.kh;
gS) vkSj H+ (;k H3O+) vk;u mRiUu djrs gSaA nqcZy vEy dgykrs gSaA blh izdkj izcy
os fo|qr vi?kV~; gSa ftudk iw.kZ vk;uu gksrk gS vkSj nqcZy {kkj os fo|+qr vi?kV~; gSa] ftudk
iw.kZ vk;uu ugha gksrkA   NaOH vkSj NH3 Øe'k% izcy vkSj nqcZy {kkj osQ mnkgj.k gSaaA buosQ
vk;uu dk fu:i.k bl izdkj fd;k tk ldrk gS%

3 2 3CH COOH (aq) H O H (aq) CH COO (aq)+ −+ + ...12.15

NaOH (aq) Na (aq) OH (aq)+ −⎯⎯→ + ...12.16

3 2 4NH (aq) H O NH (aq) OH (aq)+ −+ + ...12.17

eq[; izcy {kkj oxZ 1 vkSj 2 osQ gkbMªksvkWDlkbM gSa (Be osQ vykok)A vfèkdrj nwljs {kkj nqcZy
gksrs gSaA

12.2.2 czkWLVsM&ykWjh fl¼kUr osQ vuqlkj lkis{k 'kfDr

vki lh[k pqosQ gSa fd czWkLVssM&ykjh fl¼kUr osQ vuqlkj vEy og Lih'kht gS tks fd izksVkWu
nsrk gS tcfd {kkj og Lih'kht gS tks fd izksVkWu xzg.k djrk gSA inkFkZ dh izksVkWu nsus dh
{kerk izksVkWu xzg.k djus okyh Lih'kht ij Hkh fuHkZj djrh gSA ,d fn;k x;k vEy fHkUu&fHkUu
foys;dksa esa fHkUu&fHkUu 'kfDr j[k ldrk gS (fHkUu {kkj 'kfDr ;k izksVkWu xzg.k djus dh izo`fÙk)
mnkgj.kkFkZ]

NH
2

� NH
3

+

CH COOH +3 CH COO +3
–       ...12.18

�CH COOH +3 H SO2 4
CH3 C

O

OH

H+

+ HSO–
4

...12.19

{kkjh; foys;d ,uhyhu eas ,lhfVd vEy izksVkWu [kksrk gS ysfdu okLro esa lYÝ;wfjd vEy
esa ;g izksVkWu xzg.k djrk gS vkSj {kkj dh rjg dk;Z djrk gSA blfy, fHkUu&fHkUu vEyksa vkSj
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jklk;fud xfrdh {kkjksa dh lkis{k 'kfDr;ksa dh rqyuk ,d leku foy;sd tks fd lkèkkj.kr;k ikuh gS] esa dh
tkrh gSA blfy, czkWLVsM&ykWjh fl¼kUr esa ge vEy dh lkis{k 'kfDr dks bldh izksVkWu [kksus
(;k nsus) dh lkis{k izo`fÙk dks dgrs gSaA czkWLVsM&ykWjh fl¼kar osQ vuqlkj izcy vEy os gksrs
gSa tks ikuh esa yxHkx lEiw.kZ izksVkWu [kks nsrs gSaA vfHkfØ;k]

2 3HCl (aq) H O (aq) H O (aq) Cl (aq)+ −+ ⎯⎯→ +
{kkjvEy {kkj vEy

...12.20

iw.kZ :i ls vxz fn'kk esa tkrh gS tks lwfpr djrh gS fd HCl ,d izcy vEy gSA ,slhfVd
vEy ikuh dks osQoy 3» izksVkWu nsrk gS vkSj fuEufyf[kr lkE; LFkkfir gksrk gS

3 2 3 3CH COOH H O H O CH COO+ −+ + ...12.21

blfy, ,lhfVd vEy ,d nqcZy vEy dgk tkrk gSA

12.3 vEyksa vkSj {kkjksa dh 'kfDr;ksa dk ek=kkRed igyw

vc rd geus vEyksa vkSj {kkjksa dh lkis{k 'kfDr;ksa dk osQoy xq.kkRed o.kZu fd;k gS tSls
fd dkSu izcy gS vkSj dkSu nqcZyA dbZ ckj gesa ek=kkRed igyw tkuus dh Hkh vko';drk
gksrh gS tSls fdruk vfèkd\ tSls ;fn ,d vEy nwljs dh vis{kk izcyrj gS rks ge tkuuk
ilan djsaxs fd fdruk xq.kk izcyrj gSA vkb, lh[ksa fd ek=kk fdl izdkj Kkr djsaxs\

12.3.1 nqcZy vEyksa dk vk;uu

fdlh nqcZy vEy] HA dk fo;kstu ;k vk;uu] bl izdkj n'kkZ;k tk ldrk gS

2 3HA (aq) H O ( ) H O (aq) A (aq)l + −+ + ...12.22

tSlk fd vki tkurs gSa fd izcy vEyksa esa vk;uu djhc&djhc iw.kZ ;k 100» gks tkrk gS
;k ge dg ldrs gSa fd lkE; nkbZa vksj jgrk gSA bu lHkh ekeyksa esa lkE; dk fpUg osQoy
,d rhj (→) }kjk cny ldrs gSaA

HA (aq) H (aq) A (aq)+ −⎯⎯→ +

vFkok

2 3HA (aq) H O ( ) H O (aq) A (aq)+ −+ ⎯⎯→ +l ...12.23

mi;qZDr (lehdj.k 14-22 }kjk) nh xbZ vfHkfØ;k dks ge vk;uu lkE; dh rjg mYysf[kr
dj ldrs gSa vkSj lkE; fLFkjkad }kjk vfHkyk{kf.kd dj ldrs gSaa

3
eq

2

[H O ][A ]
K

[H O][HA]

+ −
= ...12.24



fVIif.k;k¡

 329

vk;fud lkE;

jlk;u foKku

ekWM~;wy  - 5

jklk;fud xfrdhpwafd ,d 'kq¼ nzo ;k Bksl dh lkUnzrk 1 yh tkrh gS] blfy, ge mijksDr O;atu dks bl
izdkj fy[k ldrs gSa]

3
eq

[H O ][A ]
K K

[HA]

+ −
= = a ...12.25

;gk¡ Ka ,d u;k fLFkjkad gS ftls vEy dk fo;kstu fLFkjkad vFkok vk;uu fLFkjkad
dgrs gSaA

lkE; fLFkjkad dh ek=kk vEy dh izcyrk dh eki gSA lkE; fLFkjkad dk eku ftruk vfèkd
gksxk] vEy mruk gh izcyre gksxkA lHkh izcy vEyksa osQ fy, lkE; fLFkjkadksa osQ eku cgqr
vfèkd gksrs gSa vkSj blfy, ;s mudh lkis{k izcyrkvksa dh tkudkjh osQ fo"k; esa vfèkd lgk;d
ugha gksrsA fiQj Hkh] ^fdlh nqcZy vEy*] osQ fy, ;g fLFkjkad dkiQh mi;ksxh gSA

mnkgj.k 12-1% ,flfVd vEy ,d nqcZy vEy gS tks bl izdkj vk;fur gksrk gS] osQ
fo;kstu&fLFkjkad osQ fy, ,d O;atd fyf[k,]

3 2 3 3CH COOH (aq) H O H O (aq) CH COO (aq)+ −+ +

gy% jklk;fud lkE; fu;e dks viukrs gq,] ge lkE; fLFkjkad K dks bl izdkj fy[k
ldrs gSa]

3 3

3 2

[CH COO ][H O ]
K

[CH COOH][H O]

− +
=

nksckjk O;ofLFkr djus ij] ge fy[k ldrs gSa]

3 3
2

3

[H O ][CH COO ]
K[H O] K

[CH COOH]

+ −
= =a

vU; nqcZy vEyksa osQ fy, Hkh fo;kstu fLFkjkad blh izdkj fy[kk tk ldrk gSA

Ka  dk eku ;g fn[kkrk gS fd dksbZ vEy ty eas fdl lhek rd fo;ksftr gksrk gSA vEyksa
dh lkis{k izcyrk dks fo;kstu fLFkjkad osQ vkèkkj ij ij[krs gSaA vU; lkE; fLFkjkadksa dh
rjg fo;kstu fLFkjkad Ka Hkh rkieku ij fuHkZj djrk gSA blfy, vk;uu fLFkjkad vFkok fo;kstu
fLFkjkad dh rqyuk leku rki ij dh tkrh gSA

mnkgj.kkFkZ]

3 3CH COOH (aq) H (aq) CH COO (aq)+ −+    Ka = 1.8 × 10–5  ...12.26

HCN (aq) H (aq) CN (aq)+ −+       Ka = 4.9 × 10–10  ...12.27
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jklk;fud xfrdh Ka ekuksa osQ vkèkkj ij ge dg ldrs gSa fd ,flfVd vEy] gkbMªkslk,fud vEy (HCN)

dh vis{kk vfèkd vk;fur gksrk gSA nwljs 'kCnksa esa] ,flfVd vEy] gkbMªkslk,fud vEy ls
vfèkd izcy gS] tcfd iw.kZ vk;uu uk gksus osQ dkj.k nksuksa nqcZy vEy gSaA

12.3.2 nqcZy {kkjksa dk vk;uu

nqcZy {kkjksa (BOH) dk vk;uu bl izdkj O;Dr fd;k tk ldrk gS%

BOH (aq) B (aq) OH (aq)+ −+ ...12.32

(izcy {kkj osQ fy, bl lkE; fpÉ dks → fpÉ ls cny ldrs gSa)

foy;u esa {kkj] B+ izksVkWfur {kkj] BH+ gkbMªkWDlkbM vk;u OH– rFkk ty lkE; esa gSaA
vfHkfØ;k osQ fy, lkE; fLFkjkad dk O;atd gS%

[B ][OH ]
K

[BOH]

+ −
=b ...12.33

mnkgj.kkFkZ NH4OH  osQ fo;kstu dks ,sls n'kkZ;k tkrk gS]

4 4NH OH (aq) NH (aq) OH (aq)+ −+

vkSj bl izdkj vfHkfyf[kr fd;k tkrk gS

4

4

[NH ][OH ]
K

[NH OH]

+ −
=b ...12.34

fLFkjkad Kb {kkj dk fo;kstu fLFkjkad dgyrk gSA Ka osQ ekuksa dh rjg] Kb osQ eku Hkh nqcZy
{kkjksa dh vkisf{kr izcyrkvksa dk vuqeku nsrs gSaA Kb dk eku ftruk vfèkd gksrk gS] {kkj mruk
gh vfèkd  izcy gksrk gSA

12.3.3 izcy vkSj nqcZy fo|qr vi?kV;

fo|qr vi?kV; os ;kSfxd gksrs gSa tks ikuh esa foys; gksdj vk;u nsrs gSaA ;s vk;u foy;u
esa eqDr :i ls ?kwers gSa vkSj tc fo|qr {ks=k dk iz;ksx djrs gSa rks ;s foy;u esa fo|qr
vkosf'kr gks tkrs gSaA ,sls foy;u fo|qr ds lqpkyd gksrs gSaA vr% fo|qr vi?kV; os ;kSfxd
gksrs gSa tks fo|qr dk pkyu djrs gSaA

cgqr ls fo|qr vi?kV;ksa dks tc ikuh esa foys; fd;k tkrk gS rks iw.kZr;k vk;uksa esa ifjofrZr
gks tkrs gSaA ,sls fo|qr vi?kV; izcy vi?kV; dgrs gSaA lHkh vk;fud ;kSfxd tSls fd
NaCl, KCl, KNO3, NH4Cl vkfn izcy fo|qr vi?kV~; gksrs gSaa bu fLFkfr;ksa esa vk;uksa
(vk;uu ;k fo?kVu) dk cuuk ,d rhj ls n'kkZ;k tkrk gSA

NaCl(aq) Na (aq) Cl (aq)+ −→ +
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jklk;fud xfrdh
2 3HCl(g) H O(l) H O (aq) Cl (aq)+ −+ → +

nwljh rjiQ cgqr ls fo|qr vi?kV;ks dk dsoy vkaf'kd :i ls vk;ksfudj.k gksrk gSA ,sls
fo|qr vi?kV; nqcZy fo|qr vi?kV; dgykrs gSaA dqN lgl;kstd ;kSfxd tSls fd
CH3COOH, NH4OH, C6H5NH2 nqcZy fo|qr vi?kV; gksrs gSaA ,sls ;kSfxdksa dk foy;u
esa vkaf'kd vk;uhdjr osQ dkj.k vk.kfod :i esa vkSj vkaf'kd vk;uksa ds :i esa gksrs gSaA
tc v.kqvksa ds vk;fudr ls vk;uks ds cuus dh nj vk;uksa ds la;kstu osQ cuus okys v.kq
osQ cjkcj gksrh gS rks nks :iksa esa lfØ; lkE; LFkkfir gks tkrk gSA vk;uksa ds lkE; esa 'kkfey
gksus dks vk;ksfudj.k lkE; dgrs gSaA vk;uhdj.k v.kqvksa vkSj vk;uksa ds chp lkE; dks
vRØe.kh; rhjksa ( )  ls n'kkZ;k tkrk gSA

3 2 3 3CH COOH(l) H O(l) H O (aq) CH COO (aq)+ −+ +

/krq vi?kV; vk;uhdj.k ds ifjek.k dk ifjHkkx vk;uu dh ek=kk dh lgk;rk ls le>k;k
tkrk gSA fo|qr vi?kV; dh dqy ek=kk (;k lkanzrk) tks fd vk;uksa ds :i esa mifLFkr
gksrh gS dks va'k ;k izfr'kr ds :i esa ifjHkkf"kr fd;k tkrk gSA

nqcZy fo|qr vi?kV;ksa dk vk;uu

nqcZy vi?kV; AB ds vk;uu dks bl izdkj n'kkZ;k tkrk gS

n n
2AB(aq) H O(l) A (aq) B (aq)+ −+ +

blosQ ds fy, lkE; ds fu;e dks bl izdkj fy[kk tk ldrk gS

n n–
(aq) (aq)[A ][B ]

[AB(aq)]
K

+

=    ...12.28

K fo|qr vi?kV; dk vk;uu fLFkjkd ;k i`FFkdj.k fLFkjkad dgykrk gSA ;g fo|qr
vi?kV; dh vfHkykf.kd xq.k/eZ gSA ;g rkieku ij fuHkZj djrk gSA

D;kasfd AB nqcZy fo|qr vi?kV; gS blfy, bldk vk;uu iw.kZr;k ugha gksrk gSA ;fn
α  vk;uu dk ifjek.k gS vkSj fo|qr vi?kV; dh izkjfEHkd lknzrk c mol dm–3 gS rks
lkE; ij AB vk;uhÑr dh ek=k cα mol dm–3 gksxhA blfy, izR;sd An+(aq) vkSj

Bn–(aq) dh lkanzrk cα  mol dm–3 gksxhA vk;uhÑr AB dh lkanzrk   (1 )− α − αc c c;k

gksxhA bu lkE; lkanzrkvksa dks lk/kj.kr;k lkE; ds lkFk n'kkZ;k tkrk gS tSlk fd
uhps fn[kk;k x;k gSA

    n n
2 (aq) (aq)AB(aq) H O(l) A B+ −+ +    ...12.29

izkjfEHkd lkanzrk (eksy dm–3) c O O

lkE; lkanzrk/(mol dm–3) (1 )c − α cα cα
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jklk;fud xfrdh fu"ihM+u esa bu lkanzrkgksa dks lkE; fLaFkjkd ds fy, (1) esa j[kus ij

2( )( )

1

c c c
K

c

α α α= =
(1− α) − α   ...12.30

nqcZy vi?kV; ds fy, lkekU;r% α  dk eku cgqr de gksrk gS vkSj bldk dqy
eku dh vis{kkÑr frjLdkj fd;k tk ldrk gSA

vFkkZr   (1 ) 1− α

bl dYiuk ds vk/kj ij fu"ihM+u K dks vklkuh fy[kk tk ldrk gSA

2K c= α

vkSj
K

c
α =    ...12.31

α ds fy, ;g fu"ihM+u vksLVokYM ruqdj.k ds fu;e ls tkuk tkrk gSA blds vuqlkj
nqcZy fo|qr vi?kV; dk α  vk;uÑr dh ek=kk bu ij fuHkZj djrh gS

(i) rkieku (D;ksafd K T ij fuHkZj djrk gS)

(ii) fo|qr vi?kV; dh lkanzrk, c.

,d fLFkj rkieku ij α  oxZewy lkanzrk ds O;qRØekuqikrh gskrk gSA ek=kkRed :i esa foy;u
ds ruqdj.k ls α  c<+rk gSA

mnkgj.k: 25°C ij NH4OH ds 0.001 M foy;u dh vk;fuÑr dh ek=kk x.kuk dhft,A
25°C ij NH4OH dk vk;fuÑr fLFkkjkad 1.8 × 10–5 eksy dm–3 gSA

gy:

vksLVokYM ruqdj.k fu;e ds vuqlkj

5K 1.8 10

0.001c

−×α = =  = 0.134

12.3.4 cgqizksVkWuh vEy

cgqr ls vEyksa eas ,d ls vfèkd vk;uu ;ksX; izksVkWu gksrs gSaA os cgqizksVkWuh vEy dgykrs gSaA
vEyksa dks f}izksfVd dgk tkrk gS ;fn mleas nks vk;uu ;ksX; izksVkWu izfr v.kq gksa (tSls H3SO3,

H2CO3  vkfn) vkSj f=kizksfVd dgk tkrk gS ;fn mleas rhu vk;uu ;ksX; izksVkWu gksa (tSls
H3PO4 vkfn)A ,sls vEy ,d ls vfèkd inksa ;k pj.kksa eas fo;ksftr gksrs gSa] ftuesa izR;sd
in dk viuk fo;kstu fLFkjkad gksrk gSA lYÝ;wjl vEy] H2SO3, osQ pj.k gSa]

2 3 2 3 3H SO H O HSO H O− ++ + ...12.32

1
3 3

2 3

[H O ][HSO ]
K

[H SO ]

+ −
=  = 1.3 × 10–2
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jklk;fud xfrdh2
3 2 3 3HSO H O SO H O− − ++ + ...12.33

2
3 3

2
3

[H O ][SO ]
K

[HSO ]

+ −

−=  = 6.3 × 10–8

nksuksa vk;uu fLFkjkadksa (K1 vkSj K2) osQ eku dkiQh fHkUu gSa_ K1,K2 dk 20 fefy;u xquk
gSA ;g lq>krk gS fd lYÝ;wjl vEy dk izFke vk;uu nwljs vk;uu ls cgqr vfèkd T;knk

gSA nwljs 'kCnksa esa] lYÝ;wjl vEy] ckblYiQkbV vk;u ( –
3HSO ) dh vis{kk cgqr vfèkd izcy

vEy dk O;ogkj djrk gSA

12.3.5 vk;uu dh ek=kk vFkok fo;kstu dh ek=kk

tSlk fd vki tkurs gSa fd nqcZy vEy@{kkj iw.kZ :i ls vk;fur ugha gksrs rFkk vk;fur ,oa
vuk;fur Lih'kht osQ eè; lkE; fo|eku gkssrk gSA vk;uu dh ek=kk dks bl izdkj ifjHkkf"kr
fd;k tk ldrk gS fd ;g ,d nqcZy vEy vFkok {kkj dh oqQy ek=kk vk;fur voLFkk esa
fo|eku dk Hkkx gSA ;g xzhd v{kj 'α' osQ }kjk n'kkZ;k tkrk gSA ,d nqcZy vEy ;k {kkj
dh vk;uu dh ek=kk dks ifjdfyr djus osQ fy, lkE; fLFkjkad dk mi;ksx fd;k tk ldrk
gSA α vkSj Ka vFkok Kb ls lacafèkr O;atd dh O;qRifÙk fuEu izdkj ls dh tk ldrh gSA

eku yhft, ,d nqcZy vEy HA vius tyh; foy;u esa vkaf'kd fo;ksftr gksrk gS vkSj fuEu
lkE; LFkkfir djrk gS

2 3HA (aq) H O( ) H O (aq) A (aq)l + −+ +

vkjfEHkd lkUnzrk,¡ c ~ 55 0 0

lkE; lkUnzrk,¡ c(1–α) ~ 55 cα cα

lkE; fLFkjkad O;atd bl izdkj fy[kk tk ldrk gS]

3

2

[H O ][A ] [ ][ ]
K

[H O][HA] (1 ) 55

+ − α α= =
− αa

c c

c

nksckjk O;ofLFkr djus ij gesa izkIr gksrk gS]

⇒ 55K = 
2 2 2[ ][ ]

K
[1 ] [1– ] (1 )

α α α α= = =
− α α − αa

c c c c

c c
...12.34

pw¡fd vEy HA cgqr nqcZy gS blfy, α <<1, blfy, 1 dh rqyuk easa α dh mis{kk djus ij
ge izkIr djrs gSa]
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jklk;fud xfrdh
2 2 K K

K = α α = α =vFkok ; ka a
a c

c c
...12.35

bl izdkj ;fn ge vEy osQ fo;kstu fLFkjkad dk eku rFkk nqcZy vEyksa dh lkUnzrk tkurs
gksa rks ge bldh fo;kstu vFkok vk;uu dh ek=kk tku ldrs gSaA vkb, ,d mnkgj.k ysdj
bl lacaèk osQ mi;ksx dks ns[ksaaA

mnkgj.k 12-2% 0.1M ,sflfVd vEy foy;u osQ fy, fo;kstu dh ek=kk rFkk fo;kstu
izfr'krrk dh x.kuk dhft,A fn;k gS] Ka = 1.8 × 10–5

gy% lw=k 
K

α = a
c

 dk iz;ksx dj] rFkk Ka ,oa c osQ eku izfrLFkkfir dj ge izkIr

djrs gSa]

5
4 21.8 10

1.8 10 1.34 10 0.0134
0.1

−
− −×α = = × = × =

,d nqcZy vEy dh fo;kstu izfr'krrk dks bl izdkj ifjHkkf"kr fd;k tkrk gS]

× 100»
vEy dh fo;ksftr voLFkk esa eksyksa dh la[;k

fo;kts u ifz r'krrk ¾ 
vEy osQ oqQy ekys kas dh l[a ;k

     ...12.36

¾ (fo;kstu dh ek=kk × 100)%

⇒ ¾ (α × 100)%

                     ¾ 0.0134 × 100 = 1.34%

blfy, 0.1M tyh; foy;u esa ,flfVd vEy osQoy 1-34» gh fo;ksftr gksrk gSA

blh izdkj osQ ,d O;atd ls nqcZy {kkj dh fo;kstu dh ek=kk dks izkIr fd;k tk
ldrk gS]

K
α = b

c
   ...12.37

12.4 ty dk Lor% vk;uu vFkok Lo&vk;uhdj.k

geus ns[kk gS fd ty ,d cgqr nqcZy vEy rFkk blh izdkj ,d cgqr nqcZy {kkj dh rjg
fØ;k dj ldrk gSA ty osQ fdlh uewus esa ty v.kqvksa dh FkksM+h la[;k Lor% vk;uu djrh
gSA mueas ls vkèks vEy dh rjg O;ogkj djrs gSa tcfd nwljs vkèks {kkj dh rjg O;ogkj
djrs gSaA blosQ iQyLo:i ty esa H3O+ rFkk OH– dh cgqr FkksM+h lkUnzrk cu tkrh gSA ty
osQ Lor% vk;uu dks bl izdkj n'kkZ;k tk ldrk gSA
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jklk;fud xfrdh
2 2 3H O H O H O OH+ −+ + ...12.38

blosQ rnuq:i lkE; fLFkjkad O;atd dks bl izdkj fy[kk tk ldrk gS]

3
eq 2

2

[H O ][OH ]
K

[H O]

+ −
= ...12.39

pw¡fd H2O dh lkUnzrk fLFkj gS vr% ge O;atd dks nksckjk O;ofLFkr djrs gSa vkSj ,d u,
fLFkjkad Kw dks bl izdkj ifjHkkf"kr djrs gaS]

[H3O+] [OH−] = Keq ×  [H2O]2 = Kw (,d u;k fLFkjkad) ...12.40

;g fLFkjkad 'Kw' ty dk fo;kstu fLFkjkad ;k vk;fud mRikn fLFkjkad dgykrk gSA 293K

ij Kw dk eku] lkoèkkuhiwoZd izkIr 'kq¼ ty dh oS|qr pkydrk dh eki dj izkIr fd;k
tk ldrk gS vkSj ;g 1.0 × 10–14 mol2 dm–6 osQ cjkcj ik;k tkrk gSA

pwafd H3O+ rFkk OH– vk;uksa dh lkUnzrk,¡ leku gksrh gSa]

ge fy[k ldrs gSa]

  Kw  =  [H3O+]  [OH−] = 1.0 × 10–14 mol2 dm–6

  Kw  =  [H3O+]2  = 1.0 × 10–14 mol2 dm–6

⇒           [H3O+] = 1.0 × 10−7 mol dm−3

rFkk blh izdkj      [OH−]  = 1.0 × 10−7 mol dm−3

bl izdkj] 'kq¼ ty rFkk mnklhu foy;uksa eas] 298 K ij

       [H3O+] =  [OH−] = 1.0 × 10−7 mol dm−3 ...12.41

12.4.1 vEyh;] {kkjh; rFkk mnklhu foy;u

,d vEyh; foy;u mls dgrs gSa ftleas gkbMªkstu vk;u (;k gkbMªksfu;e vk;u) dh lkUnzrk
gkbMªkWDlkbM vk;u dh lkUnzrk ls vfèkd gksA ,d {kkjh; foy;u og gS ftleas bldk foijhr
lR; gks vFkkZr~ ftleas [OH–] vk;u [H3O+] ls vfèkd gks rFkk ,d mnklhu foy;u og
gksrk gS ftlesa [OH–], [H3O+] osQ cjkcj gksA

mnklhu foy;u                      [H3O+] =  [OH− ]

vEyh; foy;u                      [H3O+] >  [OH− ]

{kkjh; foy;u                        [H3O+] <  [OH− ] ...12.42

pw¡fd [H3O+] [OH–] xq.ku fLFkj gS] ;fn bueas ls fdlh dh Hkh lkUnzrk c<+rh gS rks nwljs
dh lkUnzrk ?kVsxhA nwljs 'kCnksa esa [H3O+] rFkk [OH–] dh lkUnzrk,¡ Lora=k ugha gksrha ijUrq
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jklk;fud xfrdh ;s vkil esa ,d nwljs ls bl lacaèk }kjk tqM+h gksrh gSa]

[H3O+]  [OH− ]  = Kw ...12.43

;g O;atd gesa] ,d dh lkUnzrk dk ifjdyu] ;fn nwljs dh tkurs gksa] djus dh ,d vklku
fofèk izLrqr djrk gSA

è;ku nsa fd Åij fn;k x;k vk;uu lkE; osQoy 'kq¼ ty ij gh ykxw ugha gksrk cfYd fdlh
Hkh tyh; foy;u ij ty dk Lo&vk;uu ykxw gksrk gSA gkbMªksfu;e vkSj gkbMªkWDlkbM vk;u
fdlh Hkh tyh; foy;u esa orZeku gksrs gSa vkSj os ty osQ v.kqvksa osQ lkFk lkE; esa jgrs
gSaA vkb, bu vk;uksa dh lkUnzrkvksa dk ifjdyu oqQN vklku mnkgj.k ysdj djsaA

mnkgj.k 12-3% 0.01M HCl osQ foy;u eas OH– rFkk H3O+ vk;uksa dh lkUnzrk ifjdfyr
dhft,A

gy% HCl osQ tyh; foy;u esa] fuEufyf[kr nks izfØ;k,¡ ,d lkFk ?kfVr gksrh gSa]

2 2 3H O H O H O OH+ −+ +

2 3HCl H O H O Cl+ −+ +

HCl dk vk;uu iw.kZ gksrk gS vkSj ty dk cgqr de lhek rd gksrk gSA blosQ lkFk&lkFk
yk&'kkrSfy, fu;e osQ vuqlkj] HCl osQ vk;uu ls izkIr H3O+ vk;u] Lo&vk;uu vfHkfØ;k
osQ lkE; dks ck;ha vksj dks ljdk nsaxsA blosQ ifj.kkeLo:i OH– vk;uksa dh lkUnzrk vkSj
de gks tk,xhA eku yhft, OH– vk;uksa dh lkUnzrk 'x' mol dm–3 gS rc ty osQ Lo&vk;uu
ls izkIr H3O+ vk;uksa dh lkanzrk Hkh 'x' mol dm–3 gh gksuh pkfg,A HCl osQ vk;uu ls H3O+

vk;ukas dh lkUnzrk 0.010 mol dm–3 gSA

∴ H3O+ (aq) dh oqQy lkUnzrk,¡ ¾ (0.010 + x) mol dm–3.

blfy, H3O+ rFkk OH– vk;uksa dh lkE; lkUnzrk,a Øe'k% (0.01 + x) rFkk x mol dm–

3 gksaxhA

bu ekuksa dks Lo&vk;uu fLFkjkad osQ O;atd esa izfrLFkkfir djus ij] ge izkIr djrs gSa]

Kw = [H3O+] [OH−] = (0.01 + x) (x) mol2 dm−6  = 1.0 × 10−14 mol2 dm−6

pw¡fd x cgqr gh NksVk gksxk] ge eku ldrs gSa fd x << 0.01 blfy, H3O+ vk;uksa dh lkE;
ij lkUnzrk 0.01M osQ cjkcj gksxhA

(0.01 + x) ≅ 0.01, so

0.01x = 1.0 × 10−14

 vFkok x = 1.0 × 10−14 / 0.01

x = 1.0 × 10−12
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jklk;fud xfrdh[OH−] = 1.0 × 10−12 mol dm−3 rFkk

[H3O+] =  0.01 + 1.0 × 10−12 mol dm−3 = 0.01 mol dm−3

pw¡fd x dk eku (1.0 × 10−12)  ty osQ Lo&vk;uu ls izkIr gq, gkbMªksfu;e vk;u dh
lkUnzrk (0-01) ls cgqr NksVk gS] blfy, gekjh dYiuk lR;kfir gks tkrh gSA bl izdkj
vki ns[k ldrs gSa fd izcy vEyksa osQ tyh; foy;uksa osQ ekeys eas ;g ekuuk] fd H3O+

vk;uksa dh lkUnzrk Lo;a vEy dh lkUnzrk osQ cjkcj gksrh gS] rdZiw.kZ gSA

12.4.2   pH LosQy

vEyksa vkSj {kkjksa osQ tyh; foy;uksa esa H3O+ rFkk OH– vk;uksa dh lkUnzrk 10M ls 10–

14M rd ifjofrZr gksrh gSA bu lHkh lkUnzrkvksa dks 10 dh ?kkr :i esaa n'kkZuk dkiQh
vlqfoèkktud gksrk gSA 1909 eas] MsuekoZQ osQ ,d ouLifr'kkL=k osQ oSKkfud ,l-ih-,y-
lksjsulsu us] H+ vk;uksa dh lkUnzrkvksa dks n'kkZus osQ fy, ,d y?kqx.kdh; eku (tks pH LosQy
dgykrk gS) dks izLrkfor fd;kA mlus gkbMªkstu vk;u dh vkf.od lkUnzrk osQ ½.kkRed y?kqx.kd
dks pH dh rjg ifjHkkf"kr fd;kA tSlk fd

10pH log [H ]+= − ...12.44

;g vktdy bl izdkj fu:fir dh tkrh gS

10 3pH log [H O ]+= − ...12.45

mnklhu foy;uksa (vFkok 'kq¼ ty) osQ fy,

[H3O+] =  [OH−]  =  1 × 10–7

⇒  pH =  –log 1 × 10–7 = 7.0

vEyh; foy;uksa osQ fy,

[H3O+] >  [OH−]

⇒ [H3O+] > 1 × 10–7

⇒ pH =  –log (>1 × 10–7 ) = < 7.0

{kkjh; foy;uksa osQ fy,

[H3O+] <  [OH−]

⇒ [H3O+] < 1 × 10–7

⇒ pH = –log ( < 1 × 10–7 )

⇒ > 7.0

,d izcyre vEyh; foy;u dh pH 'kwU; ls de (&Red) vkSj ,d izcyre {kkjh; foy;u
dh pH 14 ls vfèkd gks ldrh gSA ysfdu pH dk ifjlj 0–14 osQ chp izsf{kr fd;k tkrk
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jklk;fud xfrdh gSA laosQru p dk cgqr ls LFkkuksa ij mi;ksx fd;k x;k gSA bldk vFkZ gS ^^&Red y?kqx.kd
dk**A bldks OH– (aq) rFkk lkE; fLFkjkadksa tSls Ka, Kb rFkk Kw bR;kfn osQ fy, foLrkfjr
fd;k tkrk gSA

10

10

10

10

pOH log [OH ]

pK log K

pK log K

pK log K

−= −
= −
= −
= −

a a

b b

w w ...12.46

;g ,d egRoiw.kZ lacaèk nsrk gSA rqEgsa ;kn gksxk (lehdj.k 12-43)

Kw = [H3O+] [OH−]

nksuksa vksj dk y?kqx.kd ysus ij gesa izkIr gksrk gS

log Kw = log [H3O+]  +   log [OH−]

μ1 ls xq.kk djus ij

−log Kw = − log [H3O+]  − log [OH−]

pKw = pH  +   pOH

pw¡fd  Kw dk eku = 1.0 × 10–14 ] vr%  pKw = 14

vFkkZr~  pH   + pOH   = 14 ...12.47

;fn ge fdlh foy;u osQ pH dk eku tkurs gksa rks ge pOH dks Kkr dj ldrs gSa vkSj
foykser% Hkh dj ldrs gSaA

vkb, bu egRoiw.kZ lw=kksa osQ vuqiz;ksx dks le>us osQ fy, oqqQN mnkgj.k ysrs gSa]

mnkgj.k 12-4% 0.01M HCl  osQ tyh; foy;u dk pH D;k gS\

gy% pw¡fd HCl ,d izcy vEy gS ;g iw.kZ :i ls vk;fur gksxk

blfy,]  [H3O+] dk 0.01 M HCl esa eku = 0.01 M

2
10 3pH log [H O ] log 10+ −= − = −

      = – (–2.0) = 2.0.

mnkgj.k 12-5% 0.010M NaOH osQ tyh; foy;u dk pH ifjdfyr dhft,A

gy% pw¡fd NaOH ,d izcy {kkj gS blfy, ;g iw.kZ :i ls vk;fur gksdj Na+ rFkk OH–

nsrk gSA

[OH−] = 1.0 × 10−2 mol L−1
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jklk;fud xfrdhKw = [H3O+] [OH−] = 1.00 × 10−14 mol2 L−2

blfy,]  
14 2 6

3 2 3
K 1.00 10 mol dm

[H O ]
[OH ] 1.00 10 mol dm

− −
+

− − −
×= =
×

w

= 1.00 × 10–12 mol dm–3

pH = –log10 (1.0 × 10–12) = 12

mnkgj.k 12-6% 25ºC ij o"kkZ osQ ty osQ ,d uewus dk pH 5 gSA gkbMªksfu;e vk;u dh
lkUnzrk D;k gS\

gy%  pH = − log [H3O+]

;k 5 = −log [H3O+]   ⇒ log [H3O+]   = –5

izfry?kqx.kd ysus ij ge ikrs gSa

[H3O+] =10−5 mol dm−3.

mnkgj.k 12-7% 0.1M ,flfVd vEy osQ tyh; foy;u dk pH  ifjdfyr dhft,A fo;kstu
fLFkjkad Ka = 1.85 × 10–5 α = 0.0134

gy% bl foy;u easa fuEufyf[kr lkE; LFkkfir gksrk gS

3 2 3 3CH COOH (aq) H O H O (aq) CH COO (aq)+ −+ +

;fn bl foy;u esa ,flfVd vEy osQ fo;kstu dh ek=kk α gksxh] fofHkUu Lih'kht dh lkanzrkvksa
esa lkE; gksxk

3 2 3 3CH COOH(aq) H O H O (aq) CH COO (aq)+ −+ +

c(1– á) cá cá

pw¡fd c = 0.1 M

0.1(1– á) 0.1á 0.1á

[H3O+]   = c á

⇒       [H3O+]    = 0.1  ×  0.0134  = 0.00134

pH = − log[H3O+]   = − log [ 0.00134] = − log [1.34 × 10−3] = −(−2.87 ) = 2.87

12.4.3 nqcZy vEyksa vkSj {kkjksa osQ fo;kstu ij le&vk;uksa dk izHkko

fiNys ikB esa vkius ykW&'kkrSfy, fu;e lh[kk FkkA bl fu;e osQ vuqlkj] ,d nqcZy vEy
vFkok {kkj osQ foy;u esa mifLFkr le&vk;u mlosQ fo;kstu ij izHkko Mkyrs gSaA okLro
esa ;g vEy vkSj {kkj osQ fo;kstu dk neu djrk gSA
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jklk;fud xfrdh ,d nqcZy vEy HA vkSj blosQ yo.k NaA ,d foy;u eas fuEufyf[kr lkE; LFkkfir gksrk
gS%

HA(aq) H (aq) A (aq)

NaA(aq) Na (aq) A (aq)

+ −

+ −

+

+

;gk¡ ij A (aq) le&vk;u gSA

,d nqcZy {kkj BOH rFkk blosQ yo.k BX dh lkE; fLFkfr;k¡ bl izdkj gSa

BOH(aq) B (aq) OH (aq)

BX(aq) B (aq) X (aq)

+ −

+ −

+

+

;gk¡ B+ le&vk;u gSA ykW&'kkrSfy, fu;e osQ vuqlkj le&vk;uksa dh mifLFkfr lkE; dks
ck;ha vksj èkosQy nsrh gSA ;g dgk tkrk gS fd le&vk;u lkE; osQ neud gksrs gSaA

vkb, ,d mnkgj.k ysdj bl izdkj osQ lkE;ksa ij le&vk;uksa osQ izHkko dks le>saA

mnkgj.k 12-8% 0.1 M ,flfVd vEy osQ foy;u] ftleas 0.1M lksfM;e ,flVsV Hkh 'kkfey
gS] dk pH, fo;kstu dh eki rFkk fofHkUu Lih'kht dh lkUnzrk ifjdfyr dhft,A [K (,flfVd
vEy osQ fy,) = 1.85 × 10–5 mol dm–3]

gy% fn, x, foy;u esa fuEufyf[kr nks lkE; ,d lkFk LFkkfir gksrs gSa]

3 2 3 3CH COOH(aq) H O H O CH COO (aq)+ −+ +

3 3CH COONa (aq) Na (aq) CH COO (aq)+ −⎯⎯→ +

ekuk bl foy;u esa ,flfVd vEy dh fo;kstu dh eki α gS] fofHkUu Lih'kht dh lkE; lkUnzrk,¡
gksaxh]

3 3 3CH COOH(aq) H O (aq) CH COO (aq)+ −⎯⎯→ +
c(1– á) cá cá

pw¡fd c = 0.1 M

0.1(1– á) 0.1á 0.1á

3 3
0.10 0.1

CH COONa(aq) Na (aq) CH COO (aq)+ −⎯⎯→ +

CH3COOH   =   0.1(1– á)

CH3COO–     =    0.1  +  0.1á  = 0.1 (1 + á)

H3O+             =    0.1á
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jklk;fud xfrdh
3 3

3

[H O ][CH COO ]
K

CH COOH

+ −
=a

O;atd dks iqu% O;ofLFkr djus ij ge ikrs gSa]

3
3

3

[CH COOH]
[H O ] K

[CH COO ]

+
−= ×a

fofHkUu eku j[kus ij ge ikrs gSa]

5
3

0.1 (1 )
[H O ] 1.85 10

0.1 (1 )
+ − − α= × ×

+ α

pw¡fd ,flfVd vEy ,d nqcZy vEy gS] bldh fo;kstu dh ek=kk ,lhVsV (vk;u le vk;u)
dh mifLFkfr esa vkSj ?kVrh gSA blfy, ;g dYiuk djuk rdZlaxr gS fd

α < < 1; vkSj (1 – α)  ~ 1;  (1 + α) ~ 1 Hkh

;g nsrk gS

[H3O+]  =     1.85 × 10–5    ×   0.1 / 0.1  =  1.85 × 10–5

vkSj pH = –log (1.85 × 10–5) = 4.73

Hkh pw¡fd  [H3O+] = 0.1 α

∴ α =  1.85 × 10–5/ 0.1  = 1.85 × 10–4 = 0.000185

lkE; ij fofHkUu Lih'kht dh lkUnzrk gksxh

CH3COOH   =   0.1 ( 1 − 0.000185 )  = 0.1

CH3COO−    =   0.1 ( 1 + 0.000185 )  = 0.1

H3O+
      =  0.1 × á  = 0.1  ×  0.000185 =  1.85 × 10–5

⇒ vEy dh lkUnzrk ¾ vEy dh vkjafHkd lkUnzrk

⇒ CH3COO− vk;uksa dh lkUnzrk ¾ yo.k dh vkjafHkd lkUnzrk

 ikBxr iz'u 12.2

1. ty esa HF ,d nqcZy vEy gSA HF osQ fo;kstu osQ fy, Ka dk O;atd fyf[k,A

2. ,d nqcZy {kkj BOH, tks vius tyh; foy;u eas vkaf'kd fo;ksftr gksrk gS] fuEufyf[kr
lkE; osQ vuqlkj fopkj dhft,

2B H O BH OH+ −+ +
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jklk;fud xfrdh 3. uhcw jl osQ ,d uewus esa gkbMªksfu;e vk;u dh lkUnzrk 6.3 ×10–2M gSA bldk pH

ifjdfyr dhft,A

4. 1.0M ,ehuks vEy fxykblhu ,d nqcZy vEy osQ tyh; foy;u dk pH ifjdfyr
dhft,A fn;k gS Ka = 1.67 × 10–10

12.5 ciQj foy;u

mijksDr mnkgj.k ls ge ,d egRoiw.kZ fu.kZ; ij igqaprs gSa fd ,d nqcZy vEy osQ fo;kstu
dks ,d le vk;u okys yo.k dks feykus ij fdlh lhek rd de fd;k tk ldrk gSA vkxs
;g Hkh ns[k ldrs gSa fd le vk;u dh lkUnzrk dks ifjofrZr dj fo;kstu dh lhek esa ifjorZu
dks cnyk tk ldrk gSA ,d nqcZy {kkj vkSj mlosQ le vk;u okys yo.k dk feJ.k Hkh blh
fn'kk esa O;ogkj djrk gSA ;s nqcZy vEyksa@{kkjksa osQ tyh; foy;u] ftlesa ,d le vk;u okyk
yo.k Hkh feyk gks] vU; izdkj ls Hkh dkiQh egRoiw.kZ gksrs gSaA ;s ciQj foy;uksa dh rjg
dk;Z djrs gSaA

ciQj foy;u os foy;u gksrs gSa tks vYi ek=kk esa vEy ;k {kkj feykus ij pH ifjorZu
dk izfrjksèk djrs gSaA

iz;ksx'kkyk vfHkfØ;kvksa esa] vkS|ksfxd izfØ;kvksa esa vkSj ikS/ksa rFkk tkuojksa esa pH dks fLFkj
j[kuk vDlj vko';d gksrk gS ;kuh vEy ;k {kkj Mkyus ij pH esa dksbZ fo'ks"k ifjorZu u
gksA gheksXyksfcu dh vkDlhtu ogu dh {kerk vkSj dksf'kdkvksaa esa ,Utkbeksa osQ fØ;kdyki
lHkh oqQN gekjs 'kjhj osQ rjy pH ij fuHkZj djrk gSA jDr dk pH yxHkx 7-4 gksrk gS rFkk
ykj dk pH 6-8 osQ cgqr djhc gksrk gSA lkSHkkX; ls tkuoj vkSj ikSèks rhoz pH ifjorZuuksa
ls ciQj dh mifLFkfr }kjk jf{kr gksrs gSaA

lkekUr;k nks izdkj osQ ciQj foy;u tkus tkrs gSa

i. ,d nqcZy vEy rFkk mlh nqcZy vEy dk ,d ?kqyu'khy vk;fud yo.k tSls ,flfVd
vEy vkSj lksfM;e ,lhVsV CH3 COOH + CH3 COONa vkSj

ii. ,d nqcZy {kkj] rFkk mlh nqcZy {kkj dk ,d ?kqyu'khy vk;fud yo.k tSls veksfu;e
gkbMªksDlkbM vkSj veksfu;e DyksjkbM]  NH4OH  + NH4Cl.

7 ls de pH okys ciQj] vEyh; ciQj vkSj 7 ls vfèkd pH okys {kkjh; ciQj dgykrs
gSaAA ,lhfVd vEy&lksfM;e ,slhVsV ciQj ,d vEyh; ciQj dk mnkgj.k gS tcfd veksfu;e
gkbMªksDlkbM&veksfu;e DyksjkbM ,d {kkjh; ciQj gSA

12.5.1 ciQj fØ;k

,d ciQj ra=k esa ,d la;qXeh vEy&{kkj ;qXe gksrk gS vkSj bu nksuksa dh lkUnzrk;sa gkbMªksfu;e
vk;u dh rqyuk esa cgqr vfèkd gksrh gSaA ;s Øe'k% vEy vkjf{kr vkSj {kkj vkjf{kr dgykrs
gSaA feyk;k x;k vEy vkSj {kkj bu vkjf{krksa ls vfHkfØ;k djrk gS vkSj gkbMªksfu;e vk;u
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jklk;fud xfrdhdh lkUnzrk esa dksbZ egRoiw.kZ ifjorZu fd, fcuk miHkksx gks tkrk gS vkSj blfy, pH esa dksbZ
egRoiw.kZ ifjorZu ugha gksrkA vkb, ge ,d ciQj foy;u ftleasaa ,lhfVd vEy CH3COOH

vkSj lksfM;e ,lhVsV CH3COONa gS lss ciQj fØ;k dks le>saA

,lhfVd vEy&lksfM;e ,lhVsV ciQj esa CH3COOH vEy vkjf{kr vkSj CH3COONa

(CH3COO– vk;u) {kkj vkjf{kr gSA foy;u feJ.k esa feyk, x;s ?kVd fuEu izdkj ls
fo;ksftr gksrs gSaA nqcZy vEy vkaf'kd fo;ksftr gksrs gSa tcfd yo.k dk fo;kstu iw.kZ gks tkrk
gS

3 2 3 3

3 3

CH COOH (aq) H O( ) H O (aq) CH COO (aq)

CH COONa (aq) Na (aq) CH COO (aq)

l + −

+ −

+ +

⎯⎯→ +

;fn bl foy;u esa ge ,d izcy vEy] tSls HCl dks feyk,¡] ;g H3O+ mRiUu djrk gSA
feyk, x, H3O+ (vEy) rqY; ek=kk eaasa {kkj vkjf{kr (CH3COO–)  ls vfHkfØ;k djrs
gSa vkSj vfo;ksftr ,lhfVd vEy curk gSA vfHkfØ;k gS

3 3 3 2H O (aq) CH COO (aq) CH COOH(aq) H O( )+ −+ ⎯⎯→ + l

bl vfHkfØ;k dk ^usV* izHkko ;g gS fd vEy vkjf{kr dh lkUnzrk esaa FkksM+h o`f¼ gksrh gS
vkSj {kkj vkjf{kr dh lkUnzrk esa rqY; deh gksrh gSA izHkkoh vfHkfØ;k gS

3 3HCl(aq) CH COONa(aq) CH COOH(aq) NaCl(aq)+ ⎯⎯→ +

blh izdkj NaOH– tSlk izcy {kkj vYi ek=kk esa feykus ij OH– vk;u mRiUu gksrs gSaA ;s
vfrfjDr OH–, foy;u esa mifLFkr H3O+ vk;u ls vfHkfØ;k djrs gSa

3 2H O (aq) OH (aq) 2H O+ −+

pw¡fd vEy fo;kstu lkE; (aq) osQ fdlh ,d mRikn dk mi;ksx fd;k tkrk gS rks lkE;koLFkk
dks iqu% fLFkj djus osQ fy, CH3COOH dk oqQN vkSj vk;uhdj.k gksrk gSA

3 2 3 3CH COOH(aq) H O H O (aq) CH COO (aq)+ −+ +

bldk ^usV* ifj.kke OH– dk CH3COOH osQ }kjk mnklhuhdj.k gksrk gSA nwljs 'kCnksa esa
ge dg ldrs gSa fd feyk, x;s OH– vk;u ({kkj) vEy vkjf{kr ls vfHkfØ;k dj CH3COO–

cukrs gSaA

3 3 2OH (aq) CH COOH(aq) CH COO H O( )− −+ ⎯⎯→ + l

feyk, x;s {kkj vkSj vEy vkjf{kr dh vfHkfØ;k dh izHkkoh vfHkfØ;k gS]

3 3 2NaOH(aq) CH COOH(aq) CH COONa(aq) H O( )+ ⎯⎯→ + l

bl vfHkfØ;k dk usV izHkko ;g gS fd {kkj vkjf{kr dh lkUnzrk esa FkksM+h o`f¼ gksrh gS vkSj
vEy vkjf{kr dh lkUnzrk esa rwY; deh gksrh gSA
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jklk;fud xfrdh ;gk¡ vki è;ku nsa fd feyk;k x;k vEy ;k {kkj nqcZy vEy vkSj mlosQ yo.k dh lkUnzrkvksa
esa vYi ek=kk esa ifjorZu djrk gSA gkbMªksfu;e vk;u dh lkUnzrk vkSj blosQ dkj.k pH easa
dksbZ egRoiw.kZ ifjorZu ugha gksrk gSA vkb, ciQj foy;u dk pH Kkr djus osQ fy, ,d xf.krh;
O;atu dh O;qRifÙk djsaaA

12.5.2 gsUMjlu&gkWlyokWp lehdj.k

;g lehdj.k fn;s x;s ciQj foy;u dh pH dk lacaèk blosQ ?kVdksa dh lkUnzrk ls j[krh
gS tSls nqcZy vEy@yo.kA ;k nqcZy {kkj@yo.kA vkb, ge Åij o.kZu fd, x, vEyh; ciQj
ra=k osQ O;atd dh O;qRifÙk djsaA ,lhfVd vEy] lksfM;e ,lhVsV ciQj esa osaQnzh; lkE; gS

3 2 3 3CH COOH(aq) H O H O (aq) CH COO (aq)+ −+ +

ftldks vEy fo;kstu fLFkjkad osQ }kjk vfHkyf{kr fd;k tkrk gS

3 3

3

[H O ][CH COO ]
K

[CH COOH]

+ −
=a

iqu% O;ofLFkr djus ij ge ikrs gSa

3
3

3

[CH COOH]
[H O ] K

[CH COO ]

+
−= ×a

vfo;ksftr ,lhfVd vEy dh lkUnzrk dks oqQy vEy dh lkUnzrk ys ldrs gSa (vEy) vkSj lksfM;e
,lhVsV dks oqQy yo.k dh lkUnzrk (yo.k)A bl izdk'k esa mi;qZDr lehdj.k bl izdkj iqu% fy[k
ldrs gSa

3[H O ] K
[ ]
[ ]

+ = vEy
yo.ka

y?kqx.kdh; ysus vkSj lcdks (μ1) ls xq.kk djus ij ge ikrs gSa

log [H ] log K log
[ ]
[ ]

+− = − − vEy
yo.ka

;kn dhft, fd  pH = −log [H3O+] vkSj pKa = −log Ka. ;g bfPNr lehdj.k nsrh gSA

pH pK log pK log
[ ] [ ]
[ ] [ ]

= − = +vEy vEy
yo.k yo.ka a

;g lehdj.k gsUMjlu&gkWlyokWp lehdj.k dgykrk gSA blh izdkj {kkjh; ciQj osQ fy,
O;atd dh O;qRifÙk dj ldrs gSa (mnkgj.kkFkZ veksfu;e gkbMªkWDlkbM vkSj veksfu;e DyksjkbM)
O;atd gSaA



fVIif.k;k¡

 345

vk;fud lkE;

jlk;u foKku

ekWM~;wy  - 5

jklk;fud xfrdh
pOH pK log

[ ]
[ ]

= + vEy
{kkjb

bl lehdj.k dk egRo ns[kus osQ fy, ge oqQN mnkgj.k ysaA

mnkgj.k 12-9% ,lhfVd vEy&lksfM;e ,lhVsV ciQj ftlesaa 0.1M ,lhfVd vEy vkSj 0.1M

lksfM;e ,lhVsV gS dk pH ifjdfyr dhft, (Ka = 1.85 ×10–5 mol dm–3)

gy%  ;gk¡ ¹vEyº ¾ 0.1M vkSj ¹yo.kº ¾ 0.1M gS

pw¡fd Ka = 1.85 × 10–5 mol dm–3 ;

pKa = −log Ka = −log  1.85 × 10–5

⇒ pKa = 4.73

gsUMjlu lehdj.k osQ vuqlkj,  pH = pKa + log 
[ ]

[ ]

yo.k

vEy

eku dks gsUMjlu lehdj.k esa izfrLFkkfir djus ij gesa feyrk gS

pH =  4.73 + log ( 0.1 / 0.1 ) = 4.73 + log 1 = 4.73.

mnkgj.k 12-10% veksfu;e gkbMªksDlkbM&veksfu;e DyksjkbM ciQj foy;u ftlesa fd 0.1M

veksfu;e gkbMªksDlkbM vkSj 0.1M veksfu;e DyksjkbM gS (NH4OH osQ fy,  pKb = 9.25).

gy% ;gk¡] [{kkj]  =  0.1 M  vkSj [yo.k] = 0.01 M

pwafd pKb = 9.25   ;

gsUMjlu lehdj.k osQ vuqlkj ge ikrs gSa,

pOH =  9.25 + log ( 0.01 / 0.1 ) = 9.25 + log 0.1 = 9.25−1.0 = 8.25

12.6 yo.k tyki?kVu

oqQN yo.kksa osQ tyh; foy;u vEyksa ;k {kkjksa dh rjg O;ogkj djrs gSaA os ,slk blfy, djrs
gSa D;ksafd /u vk;u ;k ½.k vk;u vFkok nksuksa dk tyki?kVu gksrk gSA tSlk fd vki tkurs
gSa fd tyki?kVu ty osQ lkFk ,d vfHkfØ;k gSA tyki?kVu dh vksj gksus okys O;ogkj osQ
vkèkkj ij yo.kksa osQ pkj izdkj gSa &

izcy vEy $ izcy {kkj dk yo.k (mnkgj.kkFkZ HCl + NaOH) NaCl

izcy vEy $ nqcZy {kkj dk yo.k (mnkgj.kkFkZ HCl + NH4OH) NH4Cl

nqcZy vEy $ izcy {kkj dk yo.k (CH3COOH + NaOH) CH3COONa
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jklk;fud xfrdh nqcZy vEy $ nqcZy {kkj dk yo.k  (CH3COOH + NH4OH) CH3COONH4

vkb;s ge oqQN fofHkUu izdkj osQ yo.kksa osQ vEy&{kkj O;ogkj osQ ckjs esa lh[ksaA

izcy vEy $ izcy {kkj dk yo.k% izcy {kkjksa osQ èkuk;u rFkk izcy vEyksa osQ ½.kk;u

ty&vi?kfVr ugha gksrsA blfy, bl oxZ osQ yo.k fdlh vEy&{kkj O;ogkj dks ugha fn[kkrs

vkSj mnklhu gksrs gSaA

izcy vEy $ nqcZy {kkj dk yo.k % bl rjg osQ yo.k tyh; foy;u esa fo;ksftr gksdj

nqcZy {kkj osQ èkuk;u vkSj lacafèkr izcy vEy osQ ½.kk;u nsrs gSaA mnkgj.k osQ fy,]

4 4NH Cl(aq) NH (aq) Cl (aq)+ −⎯⎯→ +

tSlk fd Åij crk;k x;k gS] ½.kk;u tyki?kfVr ugha gksrs ijUrq èkuk;u tyki?kfVr gksrs

gSa] fuEufyf[kr lehdj.k osQ vuqlkj]

4 2 4NH (aq) H O( ) NH OH H (aq)+ ++ ⎯⎯→ +l

pw¡fd ;s H+ (aq) vk;u iSnk djrs gSS] foy;u dh izÑfr vEyh; gksrh gSA

nqcZy vEy $ izcy {kkj dk yo.k % bl izdkj osQ yo.k tyh; foy;u esa fo;ksftr gksdj
nqcZy vEy osQ ½.kk;u rFkk lacafèkr izcy {kkj osQ èkuk;u cukrs gSaA mnkgj.kkFkZ] CH3COONa

bl izdkj fo;ksftr gksrk gS%

3 3CH COONa(aq) Na (aq) CH COO (aq)+ −⎯⎯→ +

bl fLFkfr eas èkuk;u tyki?kfVr ugha gksrk ijUrq ½.kk;u tyki?kfVr gks tkrk gSA fuEu vfHkfØ;k

osQ vuqlkj]

3 2 3CH COO (aq) H O( ) CH COOH (aq) OH (aq)l− −+ +

pw¡fd ;g gkbMªksfDly vk;u cukrk gS] foy;u {kkjh; izÑfr dk gSA

nqcZy vEy vkSj nqcZy {kkj dk yo.k% bl izdkj osQ yo.k tyh; foy;uksa esa fo;ksftr

gksdj nqcZy vEy dk ,uk;u nsrs gSa vkSj èkuk;u nqcZy {kkj ls lacafèkr gksrk gSA mnkgj.k osQ
fy, vkeksfu;e ,lhVsV bl izdkj fo;ksftr gksrk gSA

3 4 4 3CH COONH (aq) NH (aq) CH COO (aq)+ −+

bl fLFkfr esa ½.kk;u vkSj èkuk;u nksuksa gh tyki?kfVr gks tkrs gSa vkSj foy;u dh izÑfr

vEyh;] {kkjh; vFkok mnklhu] muls lacaafèkr nqcZy vEy vkSj nqcZy {kkj dh 'kfDr ij fuHkZj
djrh gSA
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jklk;fud xfrdh12.7 foys;rk lkE;

tc ge ,d Bksl dks ty eas ?kksyus dh dksf'k'k djrs gSa vkSj ;fn og ?kqyu'khy gS rks ogk¡
rhu lEHkkouk,¡ gksrh gSa%

1. Bksl oS|qr] vuvi?kV~; gS vkSj mnklhu v.kqvksa dh rjg ?kqyrk gSA

2. Bksl cgqr vfèkd ?kqyu'khy oSS|qr vi?kV~; gS vkSj ;g djhc&djhc iw.kZ :i ls ?kqy
tkrk gSA

3. Bksl FkksM+h ek=kk esa ?kqyu'khy oS|qr vi?kV~; gS ;g ,d fuf'pr lhek rd ?kqyrk gSA

;gk¡ ge rhljh lEHkkouk ij fopkj djrs gSaA vkb, AgCl osQ fo;kstu osQ mnkgj.k dks ysdj
bl izdkj osQ lkE;ksa dks le>asaA vc ty esa flYoj DyksjkbM feykus ij fuEufyf[kr lkE;
LFkkfir gksrk gSA

AgCl(s) Ag (aq) Cl (aq)+ −+

;g ,d fo"kekax lkE; dk mnkgj.k gS D;kssafd blesaa Bksl vkSj foy;u nksuksa 'kkfey gSaA ;g
lkE; foys;rk lkE; osQ uke ls tkuk tkrk gS ftlosQ fy, lkE; fLFkjkad O;atd gS

[Ag ][Cl ]
K

[AgCl(s)]

+ −
=

lkekU;r;k v?kqyu'khy Bksl dh lkUnzrk ,d yh tkrh gSA ge bl lkE; dks iqu% bl izdkj
fy[k ldrs gSa

spK [Ag ][Cl ]+ −=

vc lkE; fLFkjkad vk;uksa dh lkUnzrk dk xq.kuiQy gSA ;g foys;rk mRikn fLFkjkad ;k
foy;srk mRikn dgykrk gSA ,d u;k fpÉ "Ksp" bl fLFkjkad dks fn;k x;k gSA nk;ha vksj
osQ nzO;eku O;atdksa dks vk;u mRikn ;k vk;fud mRikn dgk tkrk gSA fdlh yo.k dk foys;rk
mRikn fLFkjkad fuf'pr rkieku ij fLFkj gksrk gSA

12.7.1 foys;rk rFkk foys;rk mRikn fLFkjkad osQ chp lacaèk

fdlh inkFkZ osQ fy, foys;rk mRikn fLFkjkad mldh foys;rk ls lacafèkr gSA bl lacaèk dh
izÑfr yo.k dh izÑfr ij fuHkZj gksrh gSA

AB izdkj osQ yo.k% (mnkgj.k osQ fy, AgCl, CaSO4)

bu fLFkfr;ksa esa foys;rk lkE; bl izdkj n'kkZ;k tk ldrk gS]

AB(s) A (aq) B (aq)+ −+

rFkk Ksp = [A+] [B–]
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jklk;fud xfrdh ;fn yo.k dh foys;rk 's' mol dm–3 gks rks èkuk;u rFkk ½.kk;u izR;sd dh lkUnzrk,¡ 's' mol dm–

3 gksaxhA bu ekuksa dks Ksp osQ O;atd esa izfrLFkkfir djus ij ge ikrs gSa fd]

Ksp = [‘s’ mol dm−3 ]  ×   [‘s’ mol dm−3] =  s2 mol2 dm−6

AB2 izdkj osQ yo.k% (mnkgj.kkFkZ CaF2) bu fLFkfr;ksa eas foys;rk lkE; bl izdkj n'kkZ;k tk
ldrk gS]

2
2AB (s) A (aq) 2B (aq)+ −+

rFkk Ksp = [A2+] [B–]2

;fn yo.k dh foys;rk 's' mol dm–3 gks rc /uk;uksa rFkk ½.kk;uksa dh lkUnzrk,¡ Øe'k% 's' mol

dm–3 rFkk '2s' mol dm–3 gksaxhA bu ekuksa dks Ksp osQ O;atd esa izfrLFkkfir djus ij ge ikrs gSa]

Ksp = [‘s’ mol dm−3 ]  ×   [‘2s’ mol dm−3]2 =  4s3 mol3 dm−9

A2B izdkj osQ yo.k% (mnkgj.k osQ fy,] Ag2 CrO4).

,slh fLFkfr;ksa esa foys;rk lkE; dks bl izdkj n'kkZ;k tk ldrk gS

2
2A B(s) 2A (aq) B (aq)+ −+

vkSj 2 2
spK [A ] [B ]+ −=

;fn yo.k dh foys;rk 's' mol dm–3 gS rc èkuk;uksa vkSj ½.kk;uksa dh lkUnzrk,¡ Øe'k%
'2s' mol dm–3 vkSj '2s' mol dm–3 gksaxhA ekuksa dks Ksp osQ O;atd esa izfrLFkkfir djus ij ge
ikrs gSa

Ksp = [‘2s’ mol dm−3 ]2  ×   [‘s’ mol dm−3] =  4s3 mol3 dm−9

 A3B2 izdkj osQ yo.k% (mnkgj.k osQ fy, Ca3 PO4)2)

,slh fLFkfr;ksa esa foys;rk lkE; dks bl izdkj n'kkZ;k tk ldrk gS

2 3
3 2A B (s) 3A (aq) 2B (aq)y+ −+

vkSj 2 3 3 2
spK [A ] [B ]+ −=

;fn yo.k dh foys;rk 's' mol dm–3 gS rc èkuk;uksa vkSj ½.kk;uksa dh lkUnzrk,¡ Øe'k%
'3s' mol dm–3 vkSj '2s' mol dm–3 gksaxhA bu ekuksa dks Ksp osQ O;atd esa izfrLFkkfir djus
ij ge ikrs gSa

Ksp = [‘3s’ mol dm−3 ]3  ×   [‘2s’ mol dm−3]2 =  108 s5 mol5 dm−15

lkèkkj.kr;k Ax By lw=kh vkSj foys;rk 's'  mol dm–3 okys yo.k osQ fy, foys;rk vkSj Kw
osQ chp osQ lacaaèk dks bl izdkj ns ldrs gSa

Ksp = [Ay+]x [Bx–]y  = (xs)x (ys)y = xx yy sx + y
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jklk;fud xfrdhmnkgj.k 12-11 % 298 K ij oSQfY'k;e lYisQV dh ty esa foys;rk 4.9 × 10–3M  gSA bl
rkieku ij CaSO4 dh foys;rk mRikn ifjdfyr dhft,A

gy% bl fLFkfr esa fuEu lkE;koLFkk gksxh
2 2

4 4CaSO (s) Ca (aq) SO (aq)+ −+

bl vfHkfØ;k osQ fy,     Ksp = [Ca2+] [SO4
2−]

lehdj.k ls ge ns[krs gSa fd tc 4.9 × 10–3 eksy CaSO4 ?kqyrk gS rks 1dm–3 lar`Ir foy;u
izkIr gksrk gSA vk;uksa dh lkUnzrk gS

[Ca2+] = 4.9 × 10−3 mol dm−3 ;   [SO4
2−] = 4.9 × 10−3 mol dm−3

    Ksp = [Ca2+] [SO4
2−] = [4.9 × 10−3  mol dm−3 ×  4.9 × 10−3 mol dm−3 ]

  = 2.4 × 10−5  mol2 dm −6

mnkgj.k 12-12 % 25º C (298 K) ij flYoj vk;ksMkbM dk foys;rk mRikn 8.5 × 10–

17 mol2 dm–6 gSA AgI dh ty eas bl rkieku ij eksyj foys;rk D;k gS\

gy% AgI bl lehdj.k osQ vuqlkj ?kqyrh gS

Agl(s) Ag (aq) I (aq)+ −+

;fn AgI dh foys;rk 's' mol dm–3 ysrs gSa a rks izR;sd flYoj vkSj vk;ksMkbM dh
lkUnzrk,¡ 's' mol dm–3 gkasxh] lkE; ij Kw = [Ag+] [I–] eku dks izfrLFkkfir djus
ij gesa feyrk gS

[‘s’ mol dm−3 ] [‘s’ mol dm−3 ] =  s2 mol2 dm−6  = 8.5 × 10−17 mol2 dm−6

;g AgI dh foy;srk nsrh gS = [8.5 × 10−17 mol2 dm−6  ]1/2

    =  9.2 × 10−9 mol dm−3.

blfy, 298K ij AgI dh ty eas foys;rk 9.2 × 10–9 mol dm–3 gSA

12.7.2 le vk;u dk foys;rk lkE; ij izHkko

;fn ge le vk;u okys ?kqyu'khy yo.k dks vYifoys; yo.k esa feyk,¡ rks D;k gksxk\ rqe
crk ldrs gkss fd ykW&'kkrSfy, fl¼kUr osQ vuqlkj lkE; ckb± vksj f'kÝV djsxk ftlls bldh
foys;rk vkSj de gks tk;sxhA okLro esa ;gh fLFkfr gSA bldks ge ,d mnkgj.k dh lgk;rk
ls le>saA

mnkgj.k 12-13% AgI dh eksyj foys;rk ml foy;u eas ifjdfyr dhft, ftlesa 0.1

mol dm–3 AgNO3 gSA 298 K ij AgI dk foys;rk mRikn 8-5 × 10–17 mol dm–6 gSA

gy% flYoj ukbVsªV ,d izcy oS|qr vi?kV~; gS ftldk vk;uu ,slk gksrk gS



vk;fud lkE;

fVIif.k;k¡

jlk;u foKku 350

ekWM~;wy  - 5

jklk;fud xfrdh
3 3AgNO (s) Ag (aq) NO (aq)+ −⎯⎯→ +

vkSj AgI osQ fy, foys;rk lkE; gS

Agl(s) Ag (aq) I (aq)+ −+

;fn ge AgI dh foys;rk dks 's' mol dm–3 ysrs gSa rks foy;u esa Ag+ vk;uksa dh oqQy lkUnzrk
(0.1 + s) mol dm–3 – (0.1) mol dm–3 gksxhA D;ksafd 's' dk eku cgqr NksVk gSA vkSj I– vk;uksa
dh lkUnzrk 's' mol dm–3 gksxhA

O;atd Ksp =  [Ag+] [I−]  ;  esa eku j[kus ij] gesa izkIr gksrk gS

[ 0.1] mol dm−3 ] [‘s’ mol dm−3 ] = 0.1 s mol2 dm−6  = 8.5 × 10−17 mol2 dm−6

blls izkIr gksrk gS]

foys;rk  (s) = [8.5 × 10−17]  / [0.1]  mol dm−3

     =  8.5 × 10−16 mol dm−3.

('s' dk eku 0-10 dh rqyuk esa okLro esa mis{kk djus ;ksX; gS blfy, gekjh ekU;rk dks vkSfpR;
feyrk gSA)

blfy, 298 K ij AgI dh 0.1MAgNO3 esa foys;rk 8.5 × 10–16 mol dm–3 gSA bl eku
dh Agl dh ty esa foys;rk] ftls fiNys mnkgj.k eas Kkr fd;k Fkk] ls rqyuk dhft,A

foys; ty 0.1M AgNO3

foys;rk 9.2 × 10−9 mol dm−3 8.5 × 10−16 mol dm−3.

bl izdkj ge ns[krs gSa fd de ?kqyu'khy yo.kksa dh foys;rk vU; yo.k ftlesa le vk;u
gksa] dh mifLFkfr esa ?kVrh gSA foys;rk esa ;g dHkh le vk;u izHkko dk ,d mnkgj.k gSA

ikBxr iz'u 12.3

1. 0.05 M csUtksbd vEy rFkk 0.025 M  lksfM;e csUtks,V osQ foy;u dk pH ifjdfyr
dhft,A csUtksbd vEy osQ fy, pKa = 4.2

2.  Ag2SO4 dk foys;rk mRikn ifjdfyr dhft,] ;fn  [SO4
2−] = 2.5 × 10−2 M gksA

12.7.3 xq.kkRed fo'ys"k.k eas foys;rk mRikn dh mi;ksfxrk

èkuk;uksa osQ xq.kkRed fo'ys"k.k osQ fy, mudks dbZ oxks± esa ckaaVk tkrk gSA èkuk;uksa dk oxks±
esa i`FkDdj.k] foy;u easa mifLFkr cgqr ls èkuk;uksa esa oqqQN èkuk;uksa osQ pj.kkRed vo{ksi.k
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jklk;fud xfrdhij vkèkkfjr gSA blosQ foy;u dh n'kk dks bl izdkj lek;ksftr djrs gSa fd oqQN èkuk;uksa
osQ fo'ks"k yo.kksa dk Kw c<+  tkrk gS vkSj os vo{ksfir gks tkrs gSaA 'ks"k èkuk;u foy;u
esa jg tkrs gSaA H2S dk mi;ksx ,d izfr:ih mnkgj.k gSA H2S osQ fo;kstu dks bl izdkj
fy[kk tk ldrk gS

2
2H S(aq) 2H (aq) S (aq)+ −+

pw¡fd lkE; eas gkbMªkstu vk;u 'kkfey gksrs gSa] foy;u dh vEyh;rk lYiQkbM vk;u dh
lkUnzrk dks fu;a=k.k esaa djus esa egRoiw.kZ Hkwfedk fuHkk;sxhA

rqEgsa Kkr gS] fd oxZ II osQ lYiQkbM~l i`Fkd djus esa foy;u osQ ekè;e dks vEyh; j[kk
tkrk gSA bl ekè;e esa S2– dh lkUnzrk cgqr de gksrh gS vkSj osQoy oxZ II lYiQkbM~l vo{ksi
gksrs gSa] nwljh vksj {kkjh; ekè;e esa lYiQkbM vk;u dh lkUnzrk O;kfir Å¡ph gksrh gS vkSj
oxZ IV osQ èkuk;u vo{ksfir gks tkrs gSaA

vkius D;k lh[kk

vEy vkSj {kkj dh rhu fofHkUu ladYiuk gSa ftudks Øe'k% vgsZfu;l] czkWLVsM vkSj ykWjh
vkSj yqbl us izLrkfor fd;k gSA

vgsZfu;l osQ vuqlkj vEy ,sls inkFkZ gSa tks tyh; foy;u esa fo;ksftr gksdj gkbMªkstu
vk;u mRiUu djrs gaS tcfd {kkj os inkFkZ gSa tks fd gkbMªksfDly vk;u mRiUu djrs
gSaA mnklhu vfHkfØ;k lkèkkj.kr;k izksVkWu vkSj gkbMªksfDly vk;u osQ chp vfHkfØ;k gS tks
ikuh osQ v.kq nsrh gSA

pw¡fd gkbMªkstu vk;u Å¡ps vkos'k ?kuRo osQ lkFk cgqr NksVk gksrk gS ;g ikuh tSls /
qzoh foys;dksa easa eqDr :i ls fo|eku ugha gksrk] ;g [kqn ikuh ls vkcaèk gksdj gkbMªksfu;e
(H3O+)  vk;u cukrk gSA czkWLVsM vkSj ykWjh osQ vuqlkj vEy izksVkWu nsrk gS rFkk {kkj
izksVkWu xzg.k djrk gSA ,d vEy&{kkj vfHkfØ;k dks] vEy ls {kkj dks izksVkWu LFkkukarj.k
osQ :i esa lkspk tk ldrk gSA bl ladYiuk esa vEy vkSj {kkj vk;fud ;k vk.kfod
inkFkZ gks ldrs gSaA

czkWLVsM vkSj ykWjh dh ifjHkk"kk osQ vuqlkj vEy&{kkj lkE; eas ikbZ tkus okyh Lih'kht
izksVkWu osQ xzg.k djus vFkok nsus ls gh fHkUu gksrh gSA os la;qXeh vEy&{kkj ;qXe dgykrs gSaA
bu ;qXeksa esa izcy vEy dk ,d nqcZy la;qXeh {kkj gksrk gS tcfd ,d nqcZy vEy dk izcy
la;qXeh {kkj gksrk gSA

yqbl ifjHkk"kk dkiQh foLr`r gS mlosQ vuqlkj ,d vEy ,sls ifjHkkf"kr gS% ^^dkssbZ Hkh
ijek.kq] v.kq ;k vk;u tks ,d bysDVªkWu ;qXe dks fdlh vU; ijek.kq] v.kq ;k vk;u
ls xzg.k dj losQ** tcfd ,d {kkj gS% ̂ ^dksbZ Hkh ijek.kq] v.kq ;k vk;u tks ,d bysDVªkWu
;qXe ns losQA** vEy vkSj {kkj osQ chp vfHkfØ;k dk mRikn ;ksxksRikn dgykrk gSA
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jklk;fud xfrdh izcy vgsZfu;l vEy vkSj {kkj tyh; foy;u esa iw.kZr% fo;ksftr gks tkrs gSa tcfd nqcZy
vEy vkSj {kkj vkaf'kd vk;fur gksrs gSaA vk;uu dh mPprj lhek] vEy ;k {kkj osQ izcy
gksus dh eki gSA

czkWLVsM&ykWjh dh /kj.kk esa ,d vEy dh vkisf{kd izcyrk dks mldh ty dks ,d
izksVku [kksus (vFkok nsus) dh vkisf{kd izo`fÙk osQ :i esa ifjHkkf"kr fd;k tkrk gSA

nqcZy vEyksa vkSj nqcZy {kkjksa osQ vk;uu lkE;ksa osQ vfHkyk{kf.kd lkE; fLFkjkad vk;uu
fLFkjkad dgykrs gSaaA bu fLFkjkadksa osQ eku muosQ vkisfZ{kd izcyrk dh eki gksrs gSaA

ty ,d nqcZy vEy vkSj nqcZy {kkj nksuksa dh rjg dke dj ldrk gSA ty osQ ,d
uewus esa ty v.kqvksa dh cgqr de la[;k gh Lor% vk;uu easa Hkkx ysrh gS] ftlesa vkèks
vk;u vEy dh rjg tcfd vU; vkèks {kkj dh rjg dke djrs gSaA

tyh; foy;uksa esa H3O+ dh lkUnzrk dks y?kqx.kd LosQy osQ inksa easa O;Dr fd;k tk
ldrk gS ftls pH LosQy dgrs gSaA ,d foy;u dk pH bl izdkj ifjHkkf"kr gS%  pH
= –log10[H+] vFkok pH = –log10[H3O+]

,d mnklhu foy;u dk pH 7 gksrk gS] vU; foy;u ftudh pH 7 ls de gS vEyh;
izÑfr osQ gksrs gSa tcfd ,sls ftudh pH 7 ls vfèkd gks {kkjh; izÑfr osQ gksrs gSaA

,d nqcZy vEy ;k nqcZy {kkj osQ foy;u eas le vk;uksa dh mifLFkfr muosQ fo;kstu
dk neu djrh gSaA ,sls foy;u ciQj foy;uksa dh rjg dk;Z djrs gSa tks fdlh vEy
;k {kkj dh FkksM+h ek=kk feykus ij vius pH ifjorZu dks gksus ls jksdrs gSaaA ciQj foy;uksa
dh pH muosQ la?kVu ij fuHkZj djrk gS rFkk ,d lkèkkj.k lehdj.k] ftls
gsUMjlu&gkWlyokWp lehdj.k dgrs gSa] dk mi;ksx dj bls Kkr dj ldrs gSaA

oqQN yo.kksa osQ tyh; foy;u Hkh vEyksa ;k {kkjksa dh rjg O;ogkj djrs gSa ,slk muosQ
èkuk;u ;k ½.kk;u ;k nksuksa osQ ty vi?kVu ls gksrk gSA

vYi ?kqyu'khy yo.k osQ tyh; foy;u esa ?kqyu'khy yo.k ls izkIr vk;uksa vkSj
v?kqyu'khy yo.k osQ chp lkE; LFkkfir gks tkrk gSA ;g foys;rk lkE; dgykrk gSA

foys;rk lkE; esa mRiknksa osQ vk;uksa dh lkUnzrk fLFkj gksrh gS ftls foys;rk mRikn
(Ksp) dgrs gSaa vkSj ;g vYi ?kqyu'khy yo.k dh foys;rk osQ vkuqikfrd gksrk gSA

 vYi ?kqyu'khy yo.kksa dh foyss;rk le vk;uksa dh mifLFkfr ls de gksrh gSA ;g le
vk;u izHkko dgykrk gS vkSj xq.kkRed fo'ys"k.k esa bldk mi;ksx gksrk gSA

ikBkUr iz'u

1. ,d tyh; foy;u eas gkbMªkstu vk;u eqDr :i ls fo|eku ugha gks ldrk gS D;ksa\
le>kb,A

2. fuEu vfHkfØ;k osQ fy, lkE; fLFkjkad O;atd fyf[k,

2 3 2 3 3H CO (aq) H O( ) H O (aq) HCO (aq)l + −+ +
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jklk;fud xfrdh3. izcy czkWLVsM&ykWjh vEy dk nqcZy la;qXeh {kkj D;ksa gksrk gS\

4. ^mHk;/ehZ in* ls vki D;k le>rs gSa\ lehdj.kksa dh lgk;rk ls ikuh dh mHk;èkehZ
izÑfr dks fn[kkb;sA

5. 1 × 10–3 M NH4OH. foy;u dh pH ifjdfyr dhft,A NH4OH dk fo;kstu
fLFkjkad 1.85 × 10–5 mol dm–3 gSA

6. HCl osQ tyh; foy;u dk pH 2. 301 gSA bl foy;u easa gkbMªkstu vk;uksa dh lkUnzrk
Kkr dhft,A

7. ciQj foy;u D;k gS\ blosQ eq[; vo;o D;k gaS\

8. 298 K ij ySM vk;ksMkbM (PbI2) dh foys;rk 1.20 × 10–3 mol dm–3 gS bldk foys;rk
mRikn fLFkjkad ifjdfyr dhft,A

9. 298 K ij Bi2S3 dh ty esa foys;rk ifjdfyr dhft, ;fn bldk  Ksp =

1.0 × 10–97 mol5 dm–15 gksA

10. 298 K. ij 0.10M NaI esa AgI dh foys;rk ifjdfyr dhft,A bl rkieku ij
AgI dk  Ksp  8.5 × 10−7 gSA

ikBxr iz'uksa ds mÙkj

12-1

1. vgsZfu;l /kkj.kk osQ vuqlkj vEy ,sls inkFkZ gSa tks fd tyh; foy;u osQ vk;uu ij
gkbMªkstu $ vk;u (H+) mRiUu djus dh {kerk j[krs gSaA mnkgj.k osQ fy, HCl ;k
CH3COOH.

2. vgsZfu;l ifjHkk"kk dh fuEufyf[kr dfe;k¡ gSa%

;g osQoy tyh; foy;uksa osQ fy, lhfer gS vkSj inkFkZ dk vk;uu vko';d gksrk
gSA

;g oqQN inkFkks±] ftuesa gkbMªkstu vk;u (;k gkbMªksDlkbM) dh deh gksrh gS] osQ
vEyh; vkSj {kkjh; O;ogkj dh O;k[;k ugha djrs gSaA mnkgj.k osQ fy, AlCl3 rFkk
Na2CO3.

3. czkWLVsM&ykWjh èkkj.kk easa] dksbZ v.kq ;k vk;u tks izksVkWu dks xzg.k dj losQ] {kkj gS tcfd
vgsZfu;l /kj.kk esa {kkj ,sls inkFkZ gSa tks foy;u esa gkbMªksDlkbM vk;u nsrs gSaA

4. vEy HCl, H3O+

{kkj NH3, CN–
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jklk;fud xfrdh 12-2

1. nqcZy vEy] HF, osQ vk;uu dks bl izdkj n'kkZ;k tk ldrk gS

2 3HF(aq) H O H O (aq) F (aq)+ −+ +

Ka  osQ fy, O;atd gksxk] 3[H O ][F ]
K

[HF]

+ −
=a

2. ,d nqcZy {kkj BOH osQ fy,] tks tyh; foy;u eas vkaf'kd fo;ksftr gksrk gS vkSj
mlosQ fo;kstu dh eki ααααα gks ge fy[k ldrs gSa

2B H O BH OH+ −+ +

vkjafHkd lkUnzrk;as c 55 0 0

lkE; lkUnzrk;sa c(1 –α) 55 cα cα

lkE; fLFkjkad O;atd ;k {kkj fo;kstu fLFkjkad bl izdkj fy[kk tk ldrk gS

2

[BH ][OH ] [ ][ ]
K

[H O][B] [1– ] 55

+ − α α= =
α

c c

c

iqu% O;ofLFkr djus ij]

⇒
2 2 2[ ][ ]

55K K
[1– ] [1– ] (1– )

α α α α= = = =
α α αb

c c c c

c c

pw¡fd vEy cgqr nqcZy gS] α <<1, ge ,d dh rqyuk eas ux.; eku ldrs gSa blfy,

2K ≈ αb c ;k 2 K
α = b

c
;k

K
α = b

c

3. nh xbZ gkbMªksfu;e vk;u lkUnzrk = 6.3 × 10–2M

ifjHkk"kk osQ vuqlkj  pH = –log [H3O+]

⇒  pH = – log 6.3 × 10–2

⇒  pH = –(0.7993 – 2.0000)

  ⇒  pH = –(–1.2007) = 1.2007

4. fn;k gS % Xykbflu dh lkUnzrk = 1.0M

Ka = 1.67 × 10–10.

,d nqcZy vEy osQ fy, 
K

α = a
c

 = α = 101.67 10−×  = 1.29 × 10–5
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jklk;fud xfrdh⇒ [H3O+] = 1 × 1.29 × 10–5 = 1.29 × 10–5M

pH = –log [H3O+] = –log [1.29 × 10–5] = – (–4.8894) = 4.8894

12-3

1. ;gk¡ [vEy] = 0.05M rFkk [yo.k] = 0.025M; vkSj pKa = 4.2

bu ekuksa dks gsUMjlu lehdj.k esa izfrLFkkfir djus ij gesa izkIr gksrk gSA

pH = 4.2 + log (0.05/0.025) = 4.2 + log 2 = 4.2 + 0.3010 = 4.5010

2. ekuk Ag2SO4 dh foys;rk 's' mol dm–3 gS Ag+ vkSj 2–
4SO  dh lkUnzrk Øe'k% '2s'

mol dm–3 rFkk 's' mol dm–3 gksxh vkSj Ksp = [Ag+]2 [ 2–
4SO ]

fn;k gS [ 2–
4SO ] = 2.5 × 10–2M

⇒⇒⇒⇒⇒ [Ag+] = 2 ××××× 2.5 ××××× 10–2M = 5 ××××× 10–2M

bu ekuksa dks Ksp osQ O;atd esa izfrLFkkfir djus ij ge ikrs gSa

Ksp = [5 × 10–2]2 × [2.5 × 10–2] = 6.25 ××××× 10–5 mol3 dm–9
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