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v/;k; & 4-

pH vk/kkfjr Á;ksx
gkbMªkstu vk;u lkUærk&vEyrk ;k {kkjdrk dk ekid

(The Hydrogen Ion Concentration-Scale of Acidity or Basicity)

'kq) ty ds vk;fud xq.kuQy (Kw) dk 250C ij eku 1x10-14 ¼eksy Áfr fyVj½2 gksrk gS vFkkZr~
[H+] [OH-]=1x10-14 ¼eksy Áfr fyVj½2A

tgk¡ [H+] rFkk [OH-] Øe'k% H+ vk;u rFkk OH- vk;u dh eksy Áfr yhVj esa lkUærk gSA pw¡fd 'kq) ty mnklhu
gksrk gS vr% [H+] = [OH-]

[H+] = [OH-] = 1x10-7   =    1x10-14 ¼eksy Áfr fyVj½2

;fn ty esa dqN cwanas vEy dh Mky nh tk,¡ rks foy;u dh H+ vk;u lkUærk c<+ tkrh gS vkSj OH & vk;u lkUærk
?kV tkrh gS D;ksfd [H+] x [OH-] dk eku (Kw) fLFkj gSA bl Ádkj foy;u dh H + vk;u lkUærk 1 x 10-7 eksy Áfr yhVj
ls vf/kd gks tkrh gSA vr% vEyh; foy;u ds fy, [H+] dk eku 1 x 10-7 eksy Áfr fyVj ls vf/kd gksrk gSA

blh Ádkj ;fn 'kq) ty esa dqN cwans {kkj dh Mky nh tk,a rks foy;u esa OH- vk;u lkUærk 1 x 10-7 eksy Áfr fyVj
ls vf/kd gks tkrh gS rFkk H++ vk;u lkUærk 1 x 10-7 eksy Áfr fyVj ls de gks tkrh gSA vr% {kkjh; foy;u ds fy, [H+]
dk eku 1 x 10-7 eksy Áfr fyVj ls de gksrk gSA

vr% ;fn fdlh foy;u esa [H+] = [OH-] = 1x10-7 eksy Áfr fyVj gks rks foy;u mnklhu gksrk gSA ;fn [H+], 1x10-

7 eksy Áfr fyVj ls vf/kd gS rks foy;u vEyh; gksxk vkSj ;fn [H+] 1x10-7  eksy Áfr fyVj ls de gS rks foy;u {kkjh;
gksxkA bldk vFkZ ;g gS fd lk/kkj.k rki ij {kkjh; foy;uksa esa [OH-], 1x10-7  eksy Áfr fyVj ls vf/kd vkSj vEyh; foy;uksa
esa  [OH-] 1x10-7  eksy Áfr fyVj ls de gksrh gSA

bl Ádkj fdlh foy;u dh mnklhu] vEyh; ;k {kkjh; Ádf̀r dks gkbMªkstu vk;u lkUærk ds :i esa gh O;Dr
fd;k tk ldrk gSA pw¡fd ty esa H+ vk;u gkbMªksfu;e vk;u (H3O

+) ds :i esa jgrk gS vr% [H+] dks (H3O
+) ds :i esa

O;Dr djrs gSA
gkbMªkstu vk;u ?kkrkad& pH
(The Hydrogen Ion Exponent - pH)

Msfu'k tSo jklk;fud oSKkfud ,l- ih- ,y- lksjsUlu (S. P. L. Sorensen)  us 1909 esa fdlh foy;u esa mifLFkr
gkbMªksfu;e vk;u (H3O

+) dh lkUærk dks O;Dr djus ds fy, ,d lqfo/kktud fof/k nh] ftls gkbMªkstu vk;u ?kkrkad (pH)
dgrs gSA

blds vuqlkj ßfdlh foy;u dk pH mlesa mifLFkr gkbMªksfu;e vk;uksa ;k gkbMªkstu vk;uksa dh xzke eksy Áfr
fyVj esa lkUærk dk _.kkRed lk/kkj.k y?kqx.kd gksrk gSAÞ vFkkZr~

pH = - log[H+]

vFkok]  pH = - log[H3O
+]

pH =  log

[H+] = [H3O
+] = 10-pH

vr% fdlh foy;u dh H+ ;k H3O
+ dh lkUærk dks xzke eksy Áfr yhVj esa O;Dr djus ds fy, 10 ds Åij tks

_.kkRed ?kkr yxkbZ tkrh gS ml _.kkRed ?kkr dk la[;kRed eku pH ds cjkcj gksrk gSA

; k; k; k; k; k

1
[H3O+]

√
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bl Ádkj ;fn [H+] = 10-x xzke eksy Áfr fyVj gks rks pH = x
tSls 10&6 xzke eksy Áfr fyVj H3O

+ vk;u ;qDr foy;u dk pH = 6 gksxkA
pH = -log[H3O

+] = -log-6

= - (-6) = + 6
pH ekiØe (pH Scale) -

fdlh foy;u esa H3O
+ ;k H+ vk;uksa dh lkUærk 100 ¼tSls IN HCI½ ls 10-14 ¼tSls IN NaOH½ xzke eksy Áfr fyVj

rd gks ldrh gS vr% foy;uks dk pH, 0 ls 14 rd gks ldrk gSA bl Ádkj pH ekiØe 0 ls 14 rd gksrk gSA fdlh foy;u
dh vEyrk ;k {kkjdrk dks pH eku ls O;Dr djrs gSA Bhd mlh Ádkj tSls rkiØe dks FkekZehVj ds ekiØe esa O;Dr djrs
gSA vEyh; foy;uksa dk pH, 7 ls de rFkk {kkjh; foy;uksa dk pH, 7 ls vf/kd gksrk gSA mnklhu foy;u dk eku 7 gksrk
gSA bls fuEu Ádkj ls O;Dr djrs gSA

[H+] 100 10-1 10-2 10-3 10-4 10-5 10-6 10-7 10-8 10-9 10-10 10-11 10-12 10-13 10-14

pH 0 1 2 3 4 5 6 7 8 9 10 11 12 13 14

vEyh;          mnklhu {kkjh;
uksV %&
¼1½ 'kq) ty dk pH 7 gksrk gS vr% 'kq) ty mnklhu gksrk gSA
¼2½ fdlh foy;u ds pH esa deh mlds vEyh; xq.k esa o`f) dks n'kkZrk gSA
¼3½ fdlh vEy ds foy;u dk pH ges'kk 7 ls de gh gksxk tcfd {kkj ds foy;u dk pH ges'kk 7 ls vf/kd gksxkA

vfr ruq vEy ds foy;uksa dh dqy H+ + vk;u lkUærk vEy ds vk;uu ls ÁkIr H+ vk;u dh lkUærk vkSj ty ls
s ÁkIr H+ ds ;ksx ds cjkcj gksrh gSA blh Ádkj vfr ruq {kkj ds foy;u dh dqy OH& vk;u lkUærk {kkj ds vk;uu ls
ÁkIr OH— vk;u dh lkUærk rFkk ty ds vk;uu ls ÁkIr OH- vk;u dh lkUærk ds ;ksx ds cjkcj gksrh gSA

tSls 10-8 M HCI foy;u esa dqy H++ vk;u dh lkUærk

= 10-8  (HCI ls ÁkIr) + $ 10-7 (H2Ols ÁkIr)

= 10-8  (1+10) eksy Áfr fyVj
vFkkZr H+ = 10-8 x 11 eksy Áfr fyVj

pH = - log (10-8 x 11)

= - (log 10-8 + log 11)

=- (- 8.000+1.0414)

= + 8.000 - 1.0414

=6.9586

pH eku Kkr djuk eku Kkr djuk eku Kkr djuk eku Kkr djuk eku Kkr djuk (Measurment of pH Value)
fdlh foy;u ds ;FkkFkZ pH eku dks pH ehVj dh lgk;rk ls Kkr fd;k tk ldrk gSA ysfdu yxÒx pH eku

dks vEy&{kkj lwpd dh lgk;rk ls Kkr dj ldrs gSA
vEy&{kkj lwpd os inkFkZ gksrs gS ftudk jax pH ifjorZu gksus ds lkFk ifjofrZr gks tkrk gSA ;s lkekU;r% dkcZfud

nqcZy vEy ;k nqcZy {kkj gksrs gSA ftudk vuvk;fur ,oa vk;fur voLFkk esa fÒUu&fÒUu jax gksrk gSA
fyVel ,d vR;f/kd Ápfyr vEy&{kkj lwpd gSA ijUrq bldk jax ifjorZu pH ds vf/kd vUrjky ij gksrk gSA
 vr% foy;u ds yxÒx pH eku dks Kkr djus esa ;g vuqi;ksxh gksrk gSA lkekU;r% pH eku Kkr djus ds fy;s

os vEy&{kkj lwpd mi;qDr gksrs gS tks pH ds vYi vUrjky esa jax ifjorZu Ánf'kZr djrs gSA tSls FkkbekWy Cyw lwpd pH=1
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 ij yky jax dk gksrk gS rFkk pH=1.2 ls jax ifjorZu ÁkjEÒ gksrs gq, pH=2.8 ij iw.kZr% ihys jax dk gks tkrk gSA
bu nksuksa ds e/;eku pH=2 ij ukjaxh ¼ihyk$yky½ jax ÁkIr gksrk gSA blh Ádkj czkseksfØlkWy gfjr 3.8 ls 5.4 pH vUrjky
ds e/; ihys ls uhys jax dk gks tkrk gSA pH=4.6 ij bldk jax gjk ¼uhyk$ihyk½ gksrk gSA

lkj.kh 3.1 esa lwpdks dh Js.kh nh xbZ gS tks 0 ls 12 pH  rd dh leLr pH vUrjky dk lekos'k djrh gSA

lkj.kh % 4-1& dqN lwpdksa ds jax ifjorZu vkSj pH vUrjky

lwpd foyk;d vEyh; {kkjh; pH
foy;u foy;u vUrjky
esa jax esa jax

FkkbekWy Cyw ty yky ihyk 1-2&2-8

esfFky ihr ,FksukWy yky ihyk 2-9&4-0
esfFky vkWjsUt ty yky ihyk 3-1&4-5
czkseksfQukWy Cyw ty ihyk cSaxuh 3-0&4-6
czkseksfØlkWy gfjr ty ihyk uhyk 3-8&5-4
esfFky jsM ty yky ihyk 4-2&6-3
fQukWy jsM ty ihyk yky 6-8&8-4
fØlkWy iiZy ty ihyk cSaxuh 7-4&9-0
QhukWy¶Fksyhu ,FksukWy jaxghu xqykch 8-3&10-0
FkkbekWy¶Fksyhu ,FksukWy jaxghu uhyk 9-3&10-5
,yhtfju ihr ty ihyk cSaxuh 10-1&12-0

lkoZf=d lwpd (Universal Indicator)&
dbZ lkekU; lwpdksa dks fefJr djds ,d ,slk lwpd cuk;k tk ldrk gS tks cM+s pH vUrjky ds e/; jax ifjorZuksa

dh Jsf.k;ksa ls xqtjrk gS] ,sls lwpd dks lkoZf=rd lwpd dgrs gSA ,d ,slk lkoZf=r lwpd ;eknk lwpd (Yamada’s Indicator)
cktkj esa miyC/k gSA bls Á;ksx'kkyk esa fuEufyf[kr dks feykdj cuk;k tkrk gSA
¼1½ 5-0 fe-xzke ¼0-005 xzke½ FkkbekWy Cyw
¼2½ 12-5 fe-xzke ¼0-0125 xzke½ esfFky jsM
¼3½ 100 fe-xzke ¼0-1000 xzke½ fQukWy¶Fksyhu
¼4½ 50 fe-xzke ¼0-050 xzke½ czkseksfQukWy Cyw
bu lÒh lwpdksa dks 100 lseh3 ,FksukWy esa ?kksydj foy;u cukrs gSa rFkk blesa 0-05 M NaOH foy;u dks cwan&cwan djds rc
rd feykrs gS tc rd fd foy;u gjk u gks tk;sA rRi'pkr~ vklqr ty feykdj foy;u dks 200 lseh3 rd ruq dj ysrs
gSA bl lwpd dk fofÒUu pH eku ij jax fuEu gksrk gS&

pH 4 5 6 7 8 9 10

jax yky ukjaxh ihyk gjk uhyk uhy cSaxuh

lkoZf=d lwpd cktkj esa foy;u rFkk ijh{k.k i= ¼pH isij½ ds :i esa miyC/k gSA pH isij cukus ds fy, dkxt ds ,d
iryh iV~Vh (Strip) dks fofÒUu lwpd foy;uksa esa Mqcks;k tkrk gS rFkk var esa lq[kk fy;k tkrk gSA ;g NksVh&NksVh iqfLrdk
ds :i esa miyC/k gS rFkk blds iSdsV ij fofÒUu pH ij blds jax dk pkVZ yxk jgrk gSA lkoZf=d lwpd foy;u ;k pH
isij ls foy;u dk yxÒx pH eku Kkr fd;k tk ldrk gSA
pH eku Kkr djus dh fof/k&  eku Kkr djus dh fof/k&  eku Kkr djus dh fof/k&  eku Kkr djus dh fof/k&  eku Kkr djus dh fof/k& fdlh foy;u dk yxÒx pH eku pH isij ;k lkoZf=d lwpd dh lgk;rk ls fuEu Ádkj
ls Kkr fd;k tk ldrk gS&
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2- ÁR;sd foy;u dh 5 lseh3 vyx&vyx ij[kufy;ksa esa yksA
3- ÁR;sd ij[kuyh esa lkoZf=d lwpd dh 2&3 cwan MªkWij dh lgk;rk ls MkyksA
4- ÁR;sd ij[kuyh ds foy;u ds jax dks lko/kkuh iwoZd ns[kks rFkk bldh rqyuk lwpd ds lkFk fn;s x;s ekud

jax&rkfydk ds jaxksa ls djksA
5- jax&rkfydk ds ml jax dh Nk;k (Shade) ds pH eku dks lkj.kh esa fy[kks tks foy;u ds jax ls lcls vf/kd lekurk

n'kkZrk gSA ;gh foy;u dk pH eku gksxkA

¼c½ ¼c½ ¼c½ ¼c½ ¼c½ pH isij ds mi;ksx ls& isij ds mi;ksx ls& isij ds mi;ksx ls& isij ds mi;ksx ls& isij ds mi;ksx ls&

1- pH isij ds pkj ¼ÁR;sd foy;u ds fy, ,d½ NksVs&NksVs VqdM+s ,d fpdus ,oa lkQ VkbZy ij vyx&vyx j[kks rFkk
mudk 1&4 rd vadu djksA

2- MªkWij dh lgk;rk ls ÁR;sd ijh{k.k foy;u dh ,d&nks cw¡n vyx&vyx VqdM+s ij MkyksA
3- isij ij mRiUu jax dk lko/kkuh ls fujh{k.k djks rFkk bldh rqyuk ekud jax&rkfydk ds jaxks ls djksA
4- jax&rkfydk ds ml jax dh Nk;k (Shade) ds pH dk eku lkj.kh esa fy[kks tks pH isij ds jax ls vf/kdre lekurk

n'kkZrk gSA ;gh foy;u dk pH eku gksxkA
Ás{k.k ,oa ifj.kke

Ø -Ø -Ø -Ø -Ø -
l a -l a -l a -l a -l a -

f o y ; uf o y ; uf o y ; uf o y ; uf o y ; u

1. 0.01 M
HCI

2. 0.005 M
HCI

3. 0.001 M
HCI

4. 0.0001
M HCI

pH i sij ds fy, i sij ds fy, i sij ds fy, i sij ds fy, i sij ds fy,

Ák Ir j axÁ k Ir j axÁ k Ir j axÁ k Ir j axÁ k Ir j ax yxÒx yxÒx yxÒx yxÒx yxÒx pH

lkoZf=d lwpd ds fy,

Ák Ir j axÁ k Ir j axÁ k Ir j axÁ k Ir j axÁ k Ir j ax yxÒx yxÒx yxÒx yxÒx yxÒx pH

x . k u kx . k u kx . k u kx . k u kx . k u k
l s  Á k Irl s Á k Irl s  Á k Irl s Á k Irl s  Á k Ir
pH e ku eku eku eku eku

¼v½ pH isij ls pH dk eku Kkr djus ds fy, foy;u dh 2&3 cwan pH isij ij dk¡p dh uyh ;k Mªkij ls Mkyrs gSa rFkk
isij ij mRiUu jax dh rqyuk fn;s x;s ekud jax rkfydk ds jax dh Nk;k (Shade) ls djds pH eku Kkr dj ysrs gSA

¼c½ lkoZf=d lwpd ls pH dk eku Kkr djus ds fy, ,d lkQ ,oa 'kq”d ij[kuyh esa fn;s x;s foy;u dh yxÒx 5 lseh3

ysdj blesa Mªkij dh lgk;rk ls lkoZf=d lwpd dh 2&3 cwan Mkyrs gSA foy;u esa mRiUu jax dh rqyuk lkoZf=d lwpd
cksry ij fn;s fofÒUu jaxksa dh Nk;k iV~Vh ls djds pH eku Kkr dj ysrs gSaA

fuEu Á;ksxksa ds }kjk bldh iwjh ÁfØ;k le>kbZ xbZ gS&

Á;ksx 1& fn;s x;s fofÒUu gkbMªksDyksfjd vEy foy;uksa dk yxÒx Á;ksx 1& fn;s x;s fofÒUu gkbMªksDyksfjd vEy foy;uksa dk yxÒx Á;ksx 1& fn;s x;s fofÒUu gkbMªksDyksfjd vEy foy;uksa dk yxÒx Á;ksx 1& fn;s x;s fofÒUu gkbMªksDyksfjd vEy foy;uksa dk yxÒx Á;ksx 1& fn;s x;s fofÒUu gkbMªksDyksfjd vEy foy;uksa dk yxÒx pH eku  eku  eku  eku  eku pH isij ;k lkoZf=d lwpd dhisij ;k lkoZf=d lwpd dhisij ;k lkoZf=d lwpd dhisij ;k lkoZf=d lwpd dhisij ;k lkoZf=d lwpd dh
lgk;rk ls Kkr djukAlgk;rk ls Kkr djukAlgk;rk ls Kkr djukAlgk;rk ls Kkr djukAlgk;rk ls Kkr djukA

midj.k& midj.k& midj.k& midj.k& midj.k& ij[kuyh] ij[kuyh LVS.M] MªkWij] VkbZy] uiuk Xykl (Measuring Cylinder)A

jlk;u&jlk;u&jlk;u&jlk;u&jlk;u& fofÒUu lkUærkvksa tSls 0.01 M, 0.005 M, 0.001 M, 0.0001 M HCI foy;u] lkoZf=d lwpd pH isij] vklqr tyA

fof/k& fof/k& fof/k& fof/k& fof/k& ¼v½ lkoZf=d lwpd ds mi;ksx ls&
1- ij[kuyh LVS.M esa ÁR;sd foy;u ds fy, ,d&,d LoPN o 'kq"d ij[kuyh ¼dqy pkj½ j[kks rFkk mudk 1&4 rd vadu

djksA
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lklklklklko/kkfu;k¡ %o/kkfu;k¡ %o/kkfu;k¡ %o/kkfu;k¡ %o/kkfu;k¡ %& 1- pH isij dks Bhd ls cUn djds j[kuk pkfg,A
2- lwpd foy;u ;k pH isij ds lkFk vk;s jax&rkfydk ds jax ds lkFk feyku djds pH eku fy[kuk pkfg,A
Á;ksx 2 %& fn;s x;s fuEufyf[kr uewuksa dk yxÒx Á;ksx 2 %& fn;s x;s fuEufyf[kr uewuksa dk yxÒx Á;ksx 2 %& fn;s x;s fuEufyf[kr uewuksa dk yxÒx Á;ksx 2 %& fn;s x;s fuEufyf[kr uewuksa dk yxÒx Á;ksx 2 %& fn;s x;s fuEufyf[kr uewuksa dk yxÒx pH eku  eku  eku  eku  eku pH isij dh lgk;rk ls Kkr djukA isij dh lgk;rk ls Kkr djukA isij dh lgk;rk ls Kkr djukA isij dh lgk;rk ls Kkr djukA isij dh lgk;rk ls Kkr djukA
uhacw dk jl] VekVj dk jl] nw/k] fljdk] /kksus dk lksM+k vkSj uy dk ty

midj.k&midj.k&midj.k&midj.k&midj.k& pH isij] MªkWij] LoPN VkbZyA

jlk;u&jlk;u&jlk;u&jlk;u&jlk;u& fn;s x;s uewuk foy;uA

 fof/k %& 1- pH isij ds N% ¼ÁR;sd uewuk ds fy, ,d&,d½ NksVs&NksVs VqdM+s ,d fpdus ,oa lkQ VkbZy ij vyx&vyx
j[kks rFkk mudk 1&6 rd vadu djksA

2- MªkWij dh lgk;rk ls ÁR;sd uewuk foy;u dh ,d&nks cw¡n vyx&vyx VqdM+s ij MkyksA
3- isij ij mRiUu jax dk lko/kkuh ls fujh{k.k djks rFkk bldh rqyuk ekud jax&rkfydk ds jaxks ls djksA

4- jax&rkfydk ds ml jax dh Nk;k (Shade) ds pH eku lkj.kh esa fy[kks tks pH isij ds jax ls

vf/kdre lekurk n’kkZrk gSA ;gh uewus dk pH eku gksxkA

lko/kkfu;k¡ %&

1- ÁR;sd uewuk ds fy, vyx&vyx MªkWij dk Á;ksx djuk pkfg,A

2- lwpd foy;u ;k pH isij ds lkFk vk;s jax&rkfydk ds jax ds lkFk feyku djd ss ss s pH eku fy[kuk pkfg,A

3- pH isij dks Bhd ls cUn djds j[kuk pkfg,A

dqN uewuksa d ss ss s pH eku lkj.kh 4-2 esa fn;s x;s gSa %&

lkj.k h 4 -2& d qN ue wuk s a  d s lkj. k h 4 -2& d qN ue wuk s a  d s lkj.k h 4 -2& d qN ue wuk s a  d s lkj. k h 4 -2& d qN ue wuk s a  d s lkj.k h 4 -2& d qN ue wuk s a  d s pH ekuekuekuekueku

in k F k Zi n k F k Zi n k F k Zi n k F k Zi n k F k Z i n k F k Zi n k F k Zi n k F k Zi n k F k Zi n k F k Z pH vUrj kyvUrj kyvUrj kyvUrj kyvUrj ky

uhacw dk jluhacw dk jluhacw dk jluhacw dk jluhacw dk jl 2-2&2-42-2&2-42-2&2-42-2&2-42-2&2-4 ekuo ew=ekuo ew=ekuo ew=ekuo ew=ekuo ew= 5-5&7-05-5&7-05-5&7-05-5&7-05-5&7-0

fljdkfljdkfljdkfljdkfljdk 3-0&3-43-0&3-43-0&3-43-0&3-43-0&3-4 nw/kn w/knw/kn w/knw/k 6 -5&6-86-5&6-86-5&6-86-5&6-86-5&6-8

lso dk jllso dk jllso dk jllso dk jllso dk jl 3-0&4-03-0&4-03-0&4-03-0&4-03-0&4-0 'kq) ty'kq) ty'kq) ty'kq) ty'kq) ty 7 -07 - 07 -07 - 07 - 0

larjs dk jllarjs dk jllarjs dk jllarjs dk jllarjs dk jl 3-0&4-03-0&4-03-0&4-03-0&4-03-0&4-0 leqæh tyleqæh tyleqæh tyleqæh tyleqæh ty 8-4&8-68-4&8-68-4&8-68-4&8-68-4&8-6

VekVj dk jlVekVj dk jlVekVj dk jlVekVj dk jlVekVj dk jl 4-0&4-44-0&4-44-0&4-44-0&4-44-0&4-4 feYd vkWQ esXusf'k;kfeYd vkWQ esXusf'k;kfeYd vkWQ esXusf'k;kfeYd vkWQ esXusf'k;kfeYd vkWQ esXusf'k;k 10-4&10-610-4&10-610-4&10-610-4&10-610-4&10-6

pH vUrj kyvUrj kyvUrj kyvUrj kyvUrj ky

Ø -Ø -Ø -Ø -Ø -
l a -l a -l a -l a -l a - f o y ; uf o y ; uf o y ; uf o y ; uf o y ; u pH isij ij mRiUu jax isij ij mRiUu jax isij ij mRiUu jax isij ij mRiUu jax isij ij mRiUu jax yxÒx yxÒx yxÒx yxÒx yxÒx pH e kue kue kue kue ku

1 uhacw dk jl

2 VekVj dk jl

3 nw/k

4 fljdk

5 /kksus dk lksM+k

6 uy dk ikuh

Ás{k.k ,oa ifj.kkeÁs{k.k ,oa ifj.kkeÁs{k.k ,oa ifj.kkeÁs{k.k ,oa ifj.kkeÁs{k.k ,oa ifj.kke
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Á;ksx 3& leku lkUærk ds Ácy vEy ¼gkbMªksDyksfjd vEy Á;ksx 3& leku lkUærk ds Ácy vEy ¼gkbMªksDyksfjd vEy Á;ksx 3& leku lkUærk ds Ácy vEy ¼gkbMªksDyksfjd vEy Á;ksx 3& leku lkUærk ds Ácy vEy ¼gkbMªksDyksfjd vEy Á;ksx 3& leku lkUærk ds Ácy vEy ¼gkbMªksDyksfjd vEy HCl½ vkSj nqcZy vEy ¼,flfVd vEy ½ vkSj nqcZy vEy ¼,flfVd vEy ½ vkSj nqcZy vEy ¼,flfVd vEy ½ vkSj nqcZy vEy ¼,flfVd vEy ½ vkSj nqcZy vEy ¼,flfVd vEy CH3COOH½½½½½

ds pH dh rqyuk djukA

midj.k& midj.k& midj.k& midj.k& midj.k& ijh{k.k uyh] dk¡p dh NM+ ¼;k Mªkij ;k uyh½ okp Xykl vkfnA

jlk;u&jlk;u&jlk;u&jlk;u&jlk;u& lkoZf=d lwpd foy;u ;k foLr`r ijkl dk pH lwpd i=] 0.1 N HCI, 0.1 N CH3COOH.

fof/kfof/kfof/kfof/kfof/k&

(a) lkoZf=d lwpd foy;u dk Á;ksx djds&

(i) nks LoPN 'kq"d ijh{k.k ufy;ka yhft,A

(ii) ,d uyh esa fn, x, 0.1 N HCI dk 10 mL Mkfy, vkSj blesa MªkWij ;k dk¡p dh uyh dh lgk;rk ls nks cw¡n lkoZf=d lwpda

Mkfy,A

(iii) lkoZf=d lwpd foy;u dh cksry ds pkVZ ls ml jax dk pH uksV dhft, tks bl foy;u ds jax ls esy [kkrk gSA ;gh
0.1 N HCI foy;u dk pH gSA bls lkj.kh esa ntZ dhft,A
(iv) bl Ádkj ls bl fof/k dk Á;ksx 0.1 N CH3COOH vEy ds pH fu/kkZj.k ds fy, Òh dhft, vkSj bls lkj.kh esa ntZ dhft,A

b) foLr`r ijkl pH i= dk mi;ksx djds&
(i) LoPN okp Xykl ij 0.1 N HCI uewus dh FkksM+h lh ek=k jf[k,A
(ii) ,d dk¡p dh NM+ dh uksad blesa jf[k, vkSj bldh ,d cw¡n dks foLrr̀ ijkl pH lwpd dh iqfLrdk ds ,d lwpd i=

ij LFkkukUrfjr dhft,A
(iii) dk¡p dh NM+ ,oa okp Xykl dks lkQ dhft, 0.1 N CH3COOH ds pH ds ekiu ds fy, ;gh ÁfØ;k nksgjkb,A

Ás{k.k Ás{k.k Ás{k.k Ás{k.k Ás{k.k %& ifj.kke dks uhps nh x;h lkj.kh esa ntZ dhft,A

ifj.kke %& ifj.kke %& ifj.kke %& ifj.kke %& ifj.kke %& 0.1 N HCI dk pH eku 0.1 N CH3COOH ds pH eku ls vis{kk—r de gksrk gSA
pw¡fd HCI ,d Ácy vEy gS vkSj iw.kZr;k fo;ksftr gksrk gS] rFkk CH3COOH ,d nqcZy vEy gS vkSj de ek=k esa fo;ksftr
gksrk gSa] vr% HCI ty esa CH3COOH dh leku lkUærk ds foy;u vis{kk vf/kd ek=k esa H+ mRiUu djrk gSA
HCI dk pH<CH3COOH dh leku lkUærk ds pH lsA

pH ekuekuekuekuekuuewuk foy;uuewuk foy;uuewuk foy;uuewuk foy;uuewuk foy;u
0.1 N HCI
0.1 N CH3COOH

Á;ksx 4& lkoZf=d lwpd dk Á;ksx djds Ácy {kkj ds lkis{k Ácy vEy ds vuqekiu esa Á;ksx 4& lkoZf=d lwpd dk Á;ksx djds Ácy {kkj ds lkis{k Ácy vEy ds vuqekiu esaÁ;ksx 4& lkoZf=d lwpd dk Á;ksx djds Ácy {kkj ds lkis{k Ácy vEy ds vuqekiu esa Á;ksx 4& lkoZf=d lwpd dk Á;ksx djds Ácy {kkj ds lkis{k Ácy vEy ds vuqekiu esaÁ;ksx 4& lkoZf=d lwpd dk Á;ksx djds Ácy {kkj ds lkis{k Ácy vEy ds vuqekiu esa pH ifjorZu dk v/ ifjorZu dk v/ ifjorZu dk v/ ifjorZu dk v/ ifjorZu dk v/
;;u djukA;;u djukA;;u djukA;;u djukA;;u djukA

midj.k&midj.k&midj.k&midj.k&midj.k& 400 mL dk ,d chdj] 50 mL dk C;wjsV] 20 mL dk fiisV] lkoZf=d lwpd foy;u ;k lkfRod lwpd iqfLrdk]
dk¡p dh NM+] 0.1 M HCI vkSj 0.1 M NaOH foy;uA

fof/k %&fof/k %&fof/k %&fof/k %&fof/k %& (i) 400 mL ds chdj esa 0.1 M lksfM;e gkbMªkDlkbM foy;u C;wjsV ds 10 mL yhft,A

(ii) blesa Øec) :i ls 0.1 M HCI dk 0.5 mL foy;u C;wjsV ls feykb,A

(iii) ÁR;sd ckj feykus ds ckn chdj dh vUroZLrq dks dk¡p ds NM+ dh lgk;rk ls fgykb, vkSj Á;ksx 3-1 ¼aa½ dh Òk¡fr pH
dks fu/kkZfjr dhft,A

(iv) bl ÁfØ;k dks 0.1 M HCI ds 10 mL feykus rd nksgjkb,A

(iv) lksfM;e gkbMªkWDlkbM dh nh x;h ek=k esa ÁR;sd ckj 0.5 mL  0.1 M HCI feykus ds ckn pH dks ntZ dhft,A
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Øe la[;kØe la[;kØe la[;kØe la[;kØe la[;k HCI dk vk;ru dk vk;ru dk vk;ru dk vk;ru dk vk;ru (mL  E EEEEksa½ksa½ksa½ksa½ksa½ pH dk ekudk ekudk ekudk ekudk eku

1 0.0
2 0.5
3 1.0
4 1.5
5 2.0
6 2.5
7 3.0
8 3.5
9 4.0
10 4.5
11 5.0
12 5.5
13 6.0
14 6.5
15 7.0
16 7.5
17 8.0
18 8.5
19 9.0
20 9.5
21 10.0

ifj.kke % vuqekiu ds nkSjku {kkjd esa vEy feykus ij pH eku ?kVrk gS tcfd vuqekiu ds nkSjku vEy esa {kkjd feykus ij pH eku c<+rk gSA

Á;ksx 5 %& ,slhfVd vEy esa levk;u ¼,slhVsV vk;u½ feykus ij mldh Á;ksx 5 %& ,slhfVd vEy esa levk;u ¼,slhVsV vk;u½ feykus ij mldh Á;ksx 5 %& ,slhfVd vEy esa levk;u ¼,slhVsV vk;u½ feykus ij mldh Á;ksx 5 %& ,slhfVd vEy esa levk;u ¼,slhVsV vk;u½ feykus ij mldh Á;ksx 5 %& ,slhfVd vEy esa levk;u ¼,slhVsV vk;u½ feykus ij mldh pH esa gksus okys ifjorZu dk v/;;u esa gksus okys ifjorZu dk v/;;u esa gksus okys ifjorZu dk v/;;u esa gksus okys ifjorZu dk v/;;u esa gksus okys ifjorZu dk v/;;u
djukAdjukAdjukAdjukAdjukA

midj.k&midj.k&midj.k&midj.k&midj.k& ij[kufy;k¡] ij[kuyh LVS.M] dk¡p dh NM+ vkfnA

jlk;u& jlk;u& jlk;u& jlk;u& jlk;u& ,slhfVd vEy] lksfM;e ,slhVsV] lkoZf=d lwpd i=A

fof/k %& fof/k %& fof/k %& fof/k %& fof/k %& 1- ,d ij[kuyh esa yxÒx 1 mL ,slhfVd vEy ysrs gSA blesa yxÒx 20 mL vklqr ty feykrs gSA bls vPNh rjg
ls fgykrs gSA

2- bl foy;u dh ,d cw¡n lkoZf=d lwpd i= ij Mkyrs gSA bl ij mRiUu gksus okys jax dk lwpd pkVZ ds jax ls rqyuk
djrs gS ,oa pH dks uksV dj ysrs gSA

3- vc bl foy;u esa yxÒx 1g pwf.kZr lksfM;e ,slhVsV feykrs gSA ,oa bls vPNh rjg ls fgykdj foys; dj ysrs gSA bl
foy;u dh ,d cw¡n lkoZf=d lwpd ;U= ij Mkyrs gSA bl ij mRiUu gksus okys jax dk lwpd pkVZ ds jax ls feyku djrs
gSa ,oa bl pH dks uksV dj ysrs gSA

4- rhljs in ds foy;u esa 1g vkSj pwf.kZr lksfM;e ,lhVsV feykrs gS ,oa bls vPNh rjg fgykdj foys; dj ysrs gSA vc
iqu% lkoZf=d lwpd i= dk mi;ksx djrs gq, pHuksV dj ysrs gSA

Ás{k.k&Ás{k.k&Ás{k.k&Ás{k.k&Ás{k.k&

ij h { k . k  foy;uij h { k . k  foy;uij h { k . k  foy;uij h { k . k  foy;uij h { k . k  foy;u yxÒx yxÒx yxÒx yxÒx yxÒx pH

1 -1 -1 -1 -1 - , sl h fVd vEy foy;u, sl h fVd vEy foy;u, sl h fVd vEy foy;u, sl h fVd vEy foy;u, sl h fVd vEy foy;u
2 -2 -2 -2 -2 - , slh fVd vEy foy;u , slhfVd vEy foy;u , slh fVd vEy foy;u , slhfVd vEy foy;u , slhfVd vEy foy;u + 1g lk s fM;e , slhVhdlk s fM;e , slhVhdlk s fM;e , slhVhdlk s fM;e , slhVhdlk s fM;e , slhVhd
3 -3 -3 -3 -3 - , slh fVd vEy foy;u , slhfVd vEy foy;u , slh fVd vEy foy;u , slhfVd vEy foy;u , slhfVd vEy foy;u + 2g lk s fM;e , slhVhdlk s fM;e , slhVhdlk s fM;e , slhVhdlk s fM;e , slhVhdlk s fM;e , slhVhd

 jax jax jax jax jaxØ- l a -Ø - l a -Ø -  l a -Ø - l a -Ø -  l a -
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ifj.kke&ifj.kke&ifj.kke&ifj.kke&ifj.kke& ,d nqcZy vEy ¼,slhfVd vEy foy;u½ esa levk;u ¼,slhVsV vk;u½ feykus ij foy;u dh pH c<+ tkrh gSA
Á;ksx 6 %& veksfu;e gkbMªkWDlkbM foy;u esa levk;u ¼veksfu;e vk;u½ ij mldh Á;ksx 6 %& veksfu;e gkbMªkWDlkbM foy;u esa levk;u ¼veksfu;e vk;u½ ij mldh Á;ksx 6 %& veksfu;e gkbMªkWDlkbM foy;u esa levk;u ¼veksfu;e vk;u½ ij mldh Á;ksx 6 %& veksfu;e gkbMªkWDlkbM foy;u esa levk;u ¼veksfu;e vk;u½ ij mldh Á;ksx 6 %& veksfu;e gkbMªkWDlkbM foy;u esa levk;u ¼veksfu;e vk;u½ ij mldh pH esa gksus okys ifjorZuesa gksus okys ifjorZuesa gksus okys ifjorZuesa gksus okys ifjorZuesa gksus okys ifjorZu
dk v/;;u djukAdk v/;;u djukAdk v/;;u djukAdk v/;;u djukAdk v/;;u djukA

midj.k& midj.k& midj.k& midj.k& midj.k& ij[kufy;k¡] dk¡p dh NM+ vkfnA

jlk;u&jlk;u&jlk;u&jlk;u&jlk;u& veksfu;e gkbMªkWDlkbM foy;u] Bksl veksfu;e DyksjkbM] lkoZf=d lwpd i=A

fof/k %&fof/k %&fof/k %&fof/k %&fof/k %&
1- ,d ij[kuyh esa yxÒx 10 mL veksfu;e gkbMªkWDlkbM foy;u ysrs gSA
2- bl foy;u dh ,d cw¡n lkoZf=d lwpd i= ij Mkyrs gSA bl ij mRiUu gksus okys jax dh rqyuk lwpd pkVZ ls djrs
gS ,oa pH dks uksV dj ysrs gSA
3- vc ij[kuyh esa mifLFkr bl foy;u esa yxÒx 2g veksfu;e DyksjkbM feykrs gSA bls vPNh rjg fgykdj foys; dj
ysrs gSA vc bl foy;u dh ,d cw¡n dks lkoZf=d lwpd i= ij Mkyrs gSA bl ij mRiUu gksus okys jax dh rqyuk lwpd
pkVZ ls djrs gSa ,oa bl pH dks uksV dj ysrs gSA

ifj.kke& ,d nqcZy {kkj ¼veksfu;e gkbMªkWDlkbM½ esa levk;u ¼veksfu;e vk;u½ feykus ij foy;u dh pH ?kVrh gSA

4- rhljs in ls ÁkIr foy;u esa 2g vkSj veksfu;e DyksjkbM feykrs gS ,oa bl foy;u dh pH lkoZf=d lwpd i= }kjk
iqu% Kkr dj ysrs gSA
Ás{k.k&

ij h { k . k  foy;uij h { k . k  foy;uij h { k . k  foy;uij h { k . k  foy;uij h { k . k  foy;u yxÒx yxÒx yxÒx yxÒx yxÒx pH

1 -1 -1 -1 -1 - veksfu;e gkbMªkWDlkbM foy;uveksfu;e gkbMªkWDlkbM foy;uveksfu;e gkbMªkWDlkbM foy;uveksfu;e gkbMªkWDlkbM foy;uveksfu;e gkbMªkWDlkbM foy;u
2 -2 -2 -2 -2 - veksfu;e gkbMªkWDlkbM foy;u veksfu;e gkbMªkWDlkbM foy;u veksfu;e gkbMªkWDlkbM foy;u veksfu;e gkbMªkWDlkbM foy;u veksfu;e gkbMªkWDlkbM foy;u + 2g NH4CI
3 -3 -3 -3 -3 - veksfu;e gkbMªkWDlkbM foy;u veksfu;e gkbMªkWDlkbM foy;u veksfu;e gkbMªkWDlkbM foy;u veksfu;e gkbMªkWDlkbM foy;u veksfu;e gkbMªkWDlkbM foy;u + 4g NH4CI

j a xj a xj a xj a xj a xØ- la-Ø- la-Ø- la-Ø- la-Ø- la-


