
lk;fud vfHkfozQ;kvksa dks mRozQe.kh; vkSj vuqRozQe.kh; vfHkfozQ;k,a uked nks oxks± esa ck¡Vk tk
ldrk gSA mRozQe.kh; vfHkfozQ;k,a ,d leku rki vkSj nkc ij ,d gh ik=k esa ,d lkFk vxz vkSj
i'pxkeh fn'kk esa c<+rh gSa] lkFk gh mRozQe.kh; vfHkfozQ;kvksa esa ,d ,slh voLFkk izkIr gksrh gS

tc vxzxkeh vfHkfozQ;k dh xfr i'pxkeh vfHkfozQ;k dh xfr osQ cjkcj gks tkrh gS vkSj ,slk izrhr gksrk
gS tSls vfHkfozQ;k #d xbZ gksA bl voLFkk dks xfrd lkE; dgrs gSaA fdlh rki T ij gksus okyh
fuEufyf[kr lkekU; mRozQe.kh; vfHkfozQ;k dh vksj è;ku nsaA

A + B  C + D

nzO;kuqikrh fozQ;k fu;e osQ vuqlkj vxz vfHkfozQ;k dh xfr] r
1
, A vkSj B dh lkanzrk osQ xq.kuiQy

osQ vuqozQekuqikrh gksxh rFkk i'pxkeh vfHkfozQ;k dh xfr] r
2
, C rFkk D dh lkanzrk osQ xq.kuiQy osQ

vuqozQekuqikrh gksxhA

vr% 1 1r = k [A][B]  rFkk 2 2r = k [C][D]

;gk¡ k
1
 vkSj k

2
 ozQe'k% vxz vkSj i'pxkeh vfHkfozQ;k osQ osx fLFkjkad gSa ,oa [A], [B], [C] rFkk [D]

ozQe'k% A, B, C vkSj D dh lkanzrk,a gSaA  lkE;koLFkk ij r
1 
vkSj r

2 
cjkcj gksaxsA

1 2k [A][B] = k [C][D]

⇒    
1

2

k [C][D]
=

k [A][B]

K
c
 =

1

2

k

k  j[kus ij ge ikrs gSa fd

[C][D]
=

[A][B]cK

K
c 
dks lkE; fLFkjkad dgrs gSaA bldk eku vfHkdeZdksa dh izkjafHkd lkanzrk ij fuHkZj ugha djrk vkSj

rki dk iQyu gksrk gS ijarq ;g eku fuf'pr rki ij fuf'pr gksrk gSA ;fn fdlh rki ij fdlh Hkh
vfHkfozQ;d vFkok vfHkdeZd dh lkanzrk esa ifjorZu dj fn;k tk, rks lkE;koLFkk fopfyr gks tkrh gS
vkSj ys 'kkrSfy, osQ fu;ekuqlkj] vfHkfozQ;k ml fn'kk dh vksj vxzlj gksrh gS ftlls lkanzrk ifjorZu dk
izfrdkj gks vkSj lkE;koLFkk ;Fkkor cuh jgsA fdlh Hkh vfHkfozQ;k esa lkE;koLFkk dks fdlh fn[kus okys
xq.k/eZ (LFkwyn'khZ; xq.k/eZ)] tSls foy;u osQ jax dh rhozrk bR;kfn ls igpkuk tkrk gSA bl ,dd esa
ge fofHkUu lkE; vfHkfozQ;kvksa dh lkE;koLFkk osQ foLFkkiu osQ fo"k; esa i<+saxsA

,dd-4

jklk;fud lkE;
(foy;u esa vk;fud lkE;)

jk
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jklk;fud lkE; (foy;u esa vk;fud lkE;)

iz;ksx*  4-1

mís';

isQfjd vk;u vkSj Fkk;kslk;usV vk;u dh vfHkfozQ;k esa buesa ls fdlh Hkh vk;u dh
lkanzrk esa ifjorZu ls lkE;oLFkk osQ foLFkkiu dk vè;;uA

fl¼kar

isQfjd DyksjkbM vkSj iksVSf'k;e Fkk;kslk;usV osQ eè; vfHkfozQ;k dk vè;;u jax dh
rhozrk esa ifjorZu osQ vkèkkj ij lqfoèkkiwoZd fd;k tk ldrk gSA

Fe3+(aq) + SCN– (aq)      [Fe(SCN)]2+ (aq)

(jDr&yky jax)

mijksDr vfHkfozQ;k osQ fy, lkE; fLFkjkad fuEufyf[kr izdkj ls fy[kk tk ldrk gSA

 

2+

3+ –

[[Fe (SCN)] (aq)]

[Fe (aq)] [SCN  (aq)]
K  

;gk¡ fLFkj rki ij K ,d lkE; fLFkjkad gSA Fe3+ vFkok SCN– vk;uksa esa ls
fdlh dh Hkh lkanzrk c<+us ls [Fe(SCN)]2+ vk;uksa dh lkanzrk c<+sxh ftlls fd
fLFkjkad K  dk eku fLFkj jgs ifj.kkeLo:i blls lkE;koLFkk dk foLFkkiu vxz fn'kk
esa gksxkA blls jDr&yky jax] tks fd [Fe(SCN)]2+ Lih'kh”k osQ dkj.k gksrk gS] dh
rhozrk c<+ tk,xhA

* iz;ksx LokHkkfod :i ls xq.kkRed gS blfy, eksyj foy;u cukus ij cy ugha fn;k x;k gSA

vko';d lkexzh

• chdj (100 mL) & nks

• chdj (250 mL) & ,d

• DoFku ufy;k¡ & N%

• C;wjsV & pkj

• dk¡p osQ MªkWij & nks

• ij[kuyh LVSaM & ,d

• dk¡p dh NM+ & ,d

• isQfjd DyksjkbM & 0.1 g

• iksVSf'k;e Fkk;kslk;usV & 0.1 g
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iz;ksx'kkyk iqfLrdk] jlk;u

izfØ;k

(i) ,d chdj esa 100 mL  ty esa 0.1 g FeCl3 ?kksysa vkSj nwljs chdj esa
100 mL ty esa 0.1 g iksVSf'k;e Fkk;kslk;usV ?kksysaA

(ii) 20 mL isQfjd DyksjkbM foy;u esa 20 mL iksVSf'k;e Fkk;kslk;usV foy;u
feyk,aA jDr&yky jax dk foy;u izkIr gksxkA bl foy;u dks ,d C;wjsV esa
Hkj ysaA

(iii) ik¡p DoFku ufy;k¡ ysdj mUgsa ̂ d*] ̂ [k*] ̂ x*] ̂ ?k* vkSj ̂ p* ukekafdr djsaA
(iv) C;wjsV ls izR;sd DoFku uyh esa 2.5 mL jDr&yky jax dk foy;u Hkj ysaA

(v) DoFku uyh ^d* esa 17.5 mL ty Mkysa ftlls blesa foy;u dk oqQy
vk;ru 20 mL gks tk,A bls lanHkZ osQ fy, j[k ysaA

(vi) vc rhu C;wjsV ysdj mu ij ^d*] ^[k* vkSj ^x* fy[ksaA
(vii) C;wjsV ̂ d* esa isQfjd DyksjkbM foy;u] C;wjsV ̂ [k* esa iksVSf'k;e Fkk;kslk;usV

foy;u vkSj C;wjsV ^x* esa ty Hkj ysaA
(viii) DoFku uyh ^[k*] ^x*] ^?k*] ,oa ^p* esa C;wjsV ^d* ls ozQe'k% 1.0 mL,

2.0 mL, 3.0 mL vkSj 4.0 mL isQfjd DyksjkbM foy;u feyk,aA

(ix) vc C;wjsV ^x* ls DoFku ufy;ksa ^[k*] ^x*] ^?k* ,oa ^p* esa ozQe'k%
16.5 mL, 15.5 mL, 14.5 mL vkSj 13.5 mL ty feyk,a ftlls
izR;sd DoFku uyh esa foy;u dk oqQy vk;ru 20 mL gks tk,A

fp=k 4-1 & lkE;koLFkk dk foLFkkiu ns[kus osQ fy, iz;ksx dh O;oLFkkA
izR;sd DoFku uyh esa 20 mL foy;u gSA

uksV & • ruqdj.k ls foy;u osQ jax dh rhozrk vR;f/d de gks tk,xhA ;g xgjs jDr
yky jax dk ugha jgsxkA

• izR;sd ij[kuyh esa foy;u dk oqQy vk;ru 20 mL gSA

• izR;sd ij[kuyh esa 2.5 mL lkE;koLFkk feJ.k gSA

• ij[kufy;ksa  esa FeCl
3
 dh ek=kk ̂ [k* ij[kuyh ls ̂ p* ij[kuyh dh vksj c<+

jgh gSA

• Ropk vkSj vk¡[kksa dk cpko
djsaA

vkink psrkouh

isQfjd DyksjkbM
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jklk;fud lkE; (foy;u esa vk;fud lkE;)

(x) izR;sd DoFku uyh osQ foy;u osQ jax dh rhozrk dh rqyuk DoFku uyh ̂ d*
esa j[ks lanHkZ foy;u ls djsaaA

(xi) pkj DoFku ufy;ksa dk nwljk lsV ysdj mu ij  [k′] x′] ?k′ ,oa p′ ukekafdr
djsaA DoFku ufy;ksa esa C;wjsV ̂ [k* ls ozQe'k% 1.0 mL, 2.0 mL, 3.0 mL

vkSj 4.0 mL iksVSf'k;e Fkk;kslk;usV foy;u feykus osQ ckn ozQe'k%
16.5 mL, 15.5 mL, 14.5 mL vkSj 13.5 mL ty feykdj iz;ksx
nksgjk,aA nksckjk foy;u osQ jax dh rhozrk dh rqyuk DoFku uyh ̂ d* esa j[ks
lanHkZ foy;u ls djsaA

(xii) vius ifj.kkeksa dks lkj.kh 4-1 vkSj 4-2 esa lkj.khc¼ djsaA

(xiii) vki vius izs{k.kksa dks iksVSf'k;e Fkk;kslk;usV vkSj isQfjd DyksjkbM foy;uksa
dh fofHkUu ek=kk,a ysdj vkSj lanHkZ foy;u ls vko';d feyku djosQ nksgjk
ldrs gSaA

DoFku uyh

fudk; esa fy, x, FeCl
3

foy;u dh ek=kk mL esa
DoFku uyh ^d* osQ lanHkZ
foy;u ls feyku djus ij
jax dh rhozrk esa ifjorZu

lkE;koLFkk osQ foLFkkiu
dh fn'kk

d feyku djus osQ fy, lanHkZ foy;u ftlesa lkE;koLFkk
2.5 mL jDr yky foy;u + 17.5 mL ty gS
(20 mL lkE;koLFkk feJ.k)

[k 1.0

x 2.0

?k 3.0

p 4.0

lkj.kh 4-1 & isQfjd vk;uksa dh lkanzrk c<+kus ls lkE;koLFkk esa foLFkkiu

DoFku uyh

fudk; esa fy, x, Fkk;kslk;usV
foy;u dh ek=kk mL esa

DoFku uyh ^d* osQ lanHkZ
foy;u ls feyku djus ij
jax dh rhozrk esa ifjorZu

lkE;koLFkk osQ foLFkkiu
dh fn'kk

d feyku djus osQ fy, lanHkZ foy;u ftlesa lkE;koLFkk
2.5 mL jDr yky foy;u + 17.5 mL ty gS
(20 mL lkE;koLFkk feJ.k)

[k′ 1.0

x′ 2.0

?k′ 3.0

p′ 4.0

lkj.kh 4-2 & Fkk;kslk;usV vk;uksa dh lkanzrk c<+kus ls lkE;koLFkk esa foLFkkiu
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iz;ksx'kkyk iqfLrdk] jlk;u

lkoèkkfu;k¡

(d) isQfjd DyksjkbM vkSj iksVSf'k;e Fkk;kslk;usV osQ cgqr ruq foy;u iz;qDr djsaA

([k) foy;uksa osQ jaxksa dh rqyuk DoFku ufy;ksa dks ikl&ikl j[k dj djsaA

(x) foy;uksa osQ jax dh tk¡p izHkkoh <ax ls djus osQ fy, jax ifjorZu dh tk¡p folfjr (diffused) izdk'k
esa djsaA

(?k) ,d leku vkeki dh DoFku ufy;k¡ iz;qDr djsaA

foospukRed iz'u

(i) le>kb, fd isQfjd vkSj Fkk;kslk;usV vk;uksa osQ chp iqLrd esa fy[kh gqbZ fuEufyf[kr jklk;fud lehdj.k

Fe3+ (aq) + SCN–(aq)      [Fe (SCN)]2+ (aq)

dks fuEufyf[kr izdkj ls fy[kuk vf/d mfpr D;ksa gS\

[Fe (H
2
O)

6
]3+ +  SCN–(aq )    [Fe (H

2
O)

5
 (SCN)]2+  + H

2
O

(ii) D;k jax dh rhozrk dk LFkkf;Ro lkE; dh xfrd izo`Qfr iznf'kZr djrk gS\ viuk mÙkj mfpr dkj.kksa }kjk le>k,aA

(iii) lkE; fLFkjkad D;k gksrk gS vkSj ;g osx fLFkjkad ls fdl izdkj fHkUu gS\

(iv) mijksDr iz;ksx dks ges'kk ruq foy;uksa ls djus dh lykg D;ksa nh tkrh gS\

(v) lkE;koLFkk ij fudk; esa Bksl iksVSf'k;e DyksjkbM Mkyus dk D;k izHkko gksxk\ vius mÙkj dh iqf"V iz;ksx }kjk djsaA

(vi) iz;ksx esa ,d gh vkeki dh DoFku ufy;k¡ D;ksa iz;ksx dh tkrh gSa\

iz;ksx  4-2

mís';

[Co(H2O)6]
2+ rFkk Cl– vk;uksa osQ eè; vfHkfozQ;k esa buesa ls fdlh Hkh vk;u dh

lkanzrk esa ifjorZu djus ls lkE;koLFkk osQ foLFkkiu dk vè;;uA

fl¼kar

[Co (H
2
O)

6
]2+ rFkk Cl– vk;uksa osQ eè; fuEufyf[kr foLFkkiu vfHkfozQ;k gksrh gSA

[Co(H2O)6]
2+ +  4Cl–       [CoCl4]

2– + 6H2O

              xqykch        uhyk
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jklk;fud lkE; (foy;u esa vk;fud lkE;)

;g vfHkfozQ;k fyxUM foLFkkiu vfHkfozQ;k dgykrh gS vkSj blosQ fy, lkE;
fLFkjkad] K, dks fuEufyf[kr izdkj ls fy[kk tk ldrk gS &

2–

4
2+ – 4

2 6

[[CoCl ] ]
=

[[Co(H O) ] ] [Cl ]
K

D;ksafd vfHkfozQ;k tyh; ekè;e esa gksrh gS vr% ekuk tkrk gS fd ty dh lkanzrk
yxHkx fLFkj jgrh gS vkSj ;g K osQ eku esa lekfgr gS rFkk bls lkE; fLFkjkad osQ
O;atd esa vyx ls ugha fy[kk tkrkA

vc ;fn [Co (H
2
O)

6
]2+ vFkok Cl–  vk;u esa ls fdlh dh Hkh lkanzrk c<+k nh

tk, rks [CoCl
4
]2– vk;uksa dh lkanzrk c<+ tk,xh vkSj bl izdkj K dk eku fLFkj cuk

jgsxkA nwljs 'kCnksa esa ge ;g dg ldrs gSa fd lkE; vxz fn'kk esa foLFkkfir gks tk,xkA
ifj.kkeLo:i jax esa rnuq:i ifjorZu gksxkA

vko';d lkexzh

• 'kaDokdkj ÝykLd (100 mL) & ,d

• chdj (100 mL) & rhu

• C;wjsV & rhu

• ij[kufy;k¡ & N%

• ij[kuyh LVSaM & ,d

• dk¡p dh NM+ & ,d

• ,slhVksu@,sYdksgkWy & 60 mL

• lkanz gkbMªksDyksfjd vEy & 30 mL

• dksckYV DyksjkbM & 0.6000 g

izfØ;k

(i) ,d 'kaDokdkj ÝykLd esa 60 mL  ,slhVksu ysdj mlesa 0.6000 g

CoCl2 iw.kZr% ?kksy ysa ftlls uhys jax dk foy;u izkIr gks tk,xkA

(ii) ik¡p ij[kufy;k¡ ysdj mu ij ^d*] ^[k*] ^x*] ^?k* rFkk ^p* fpfÉr dj
ysaA ^d* ls ^p* rd izR;sd ij[kuyh esa 3.0 mL dksckYV DyksjkbM
foy;u Hkj ysaA vc buesa ozQe'k% 1.0 mL, 0.8 mL, 0.6 mL, 0.4 mL,

0.2 mL ,slhVksu feyk,aA ij[kuyh [k ls p rd ozQe'k% 0.2 mL,

0.4 mL, 0.6mL vkSj 0.8 mL ty feyk,a] ftlls izR;sd ij[kuyh esa
foy;u dk oqQy vk;ru 4.0 mL jgsA

(iii) ty dh ek=kk c<+kus ij feJ.k osQ jax esa uhys jax ls xqykch jax dh vksj
ozQe'k% gksus okys ifjorZu dh vksj è;ku nsaA

(iv) dksckYV DyksjkbM osQ ,slhVksu esa cuk, x, foy;u osQ 10 mL ysdj mlesa
5 mL vklqr ty feyk,aA xqykch jax dk foy;u izkIr gksxkA

(v) ik¡p vyx&vyx ij[kufy;ksa esa ftu ij ̂ d′*] ̂ [k′*] ̂ x′*] ̂ ?k′* ,oa ̂ p′*
ukekafdr gks ozQe'k% pj.k (iv) dk 1.5 mL xqykch foy;u Hkj ysaA ̂ d′*

uksV & • iz;ksx osQ igys lsV esa Dyksjks
laoqQy dh lkanzrk fLFkj gS
vkSj ty dh lkanzrk cny
jgh gSA

• nwljs lsV esa ,Dok laoqQy
dh lkanzrk fLFkj gS vkSj
DyksjkbM vk;uksa dh lkanzrk
c<+ jgh gSA

gkbMªksDyksfjd vEy

,slhVksu

,sYdksgkWy

• ,slhVksu vkSj ,sYdksgkWy Toyu&
'khy gksrs  gSa ;fn ;g mi;ksx
u gks jgs gksa rks cksrysa [kqyh u
NksM+sA

• cksryksa dks Tokyk ls nwj j[ksaA
• iz;ksx djus osQ ckn gkFk /ks ysaA
• lqj{kk p'ek igusaA

vkink psrkouh
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iz;ksx'kkyk iqfLrdk] jlk;u

ls ^?k′* rd ij[kufy;ksa esa ozQe'k% 2.0 mL, 1.5 mL, 1.0 mL vkSj
0.5 mL ty feyk,a vkSj fiQj ij[kufy;ks a ^d′* ls ^p′* rd ozQe'k%
0.5 mL, 1.0 mL, 2.0 mL vkSj 2.5 mL lkanz HCl Mkysa ftlls izR;sd
ij[kuyh esa foy;u dk oqQy vk;ru 4 mL jgsA

(vi) lkanz HCl dh ek=kk c<+us osQ lkFk&lkFk xqykch foy;u osQ jax esa ozQe'k%
gYosQ uhys jax dh vksj vkus okys ifjorZu ij è;ku nsaA vius izs{k.kksa dks
lkj.khc¼ djsa (lkj.kh 4-2 rFkk 4-3)A

ty dk feyk;k
x;k vk;ru mL esa

ozQ-
la-

,slhVksu dk feyk;k
x;k vk;ru mL esa

COCl2 dk feyk;k x;k
vk;ru mL eas

feJ.k
dk jax

1. d 1.0 3.0 0.0

2. [k 0.8 3.0 0.2

3. x 0.6 3.0 0.4

4. ?k 0.4 3.0 0.6

5. p 0.2 3.0 0.8

lkj.kh 4-3 & ty feykus ij lkE;koLFkk foLFkkiu

lkj.kh 4-4 & Cl– vk;u feykus ij lkE;koLFkk foLFkkiu

ty dk feyk;k
x;k vk;ru mL esa

ozQ-
la-

lkaæ HCl dk feyk;k
x;k vk;ru mL esa

,Dok laoqQy osQ foy;u dk
feyk;k x;k vk;ru mL esa

feJ.k
dk jax

1. d′ 0.5 1.5 2.0

2. [k′ 1.0 1.5 1.5

3. x′ 1.5 1.5 1.0

4. ?k′ 2.0 1.5 0.5

5. p′ 2.5 1.5 0.0

ij[kuyh

ij[kuyh

lko/kfu;k¡

(d) iz;ksx 4-1 dh lHkh lko/kfu;ksa dk ikyu djsaA

([k) iz;ksx osQ fy, vklqr ty mi;ksx esa yk,aA

(x) ty vFkok foy;uksa dks feykus osQ fy, C;wjsV vFkok va'kkafdr fiisV iz;qDr djsaA

foospukRed iz'u

(i) lkE;koLFkk ij vfHkfozQ;k feJ.k dk rki c<+kus dk D;k izHkko gksxk\

(ii) D;k lkanz HCl osQ LFkku ij lksfM;e DyksjkbM dk foy;u ys ldrs gSa\ vius mÙkj dh iqf"V iz;ksx }kjk djsaA

(iii) izR;sd ij[kuyh esa foy;u dk oqQy vk;ru leku D;ksa j[kuk pkfg,A
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