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lkj& bl “kks/k i= esa fefJr fyxS.M dkWEIysDlst dks cukus ds fy, fyxSUM ,u-Vh-,- ¼A½ vkSj ,Msfuu ¼B½ ds fefJr fyxSUM 
dks dksckYV] fudsy] d‚ij vkSj ftad /kkrq vk;uksa ds lkFk vk;fud lkUnzrk I = 0.1 lksfM;e ukbVsªV vkSj rkieku 30° ij 
ih-,p vuqekiu }kjk fd;k x;k gS] ftlds }kjk fefJr fyxSUM dkEIysDlst ftldk izdkj MAB dk cuuk rFkk SCOGS 
dEI;wVj izksxzke }kjk muds iw.kZ LFkkf;Ro fLFkjkdksa (log β) ds fu”p;u dk fo”ys’k.k fd;k x;k gSA

cht 'kCn& ,u-Vh-,-] ,Msfuu] fefJr fyxSUM dkEIysDlst] LFkkf;Ro fLFkjkad

Formation and Stability of Mixed Ligand Complexes with Some Metal Ions of Transition 
Metals
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Abstract- Mixed ligand complexes of the ligand Nitrilotriacetic acid/ NTA (A) and Adenine (B) with 
Co(II), Ni(II), Cu(II) and Zn(II) metal ions have been carried out potentiometrically at temperature 
30  and at constant ionic strength I = 0.1 M NaNO3.The overall stability constants (log β) have been 
evaluated and refined by SCOGS computer Programme. The mixed ligand complex species of the 
type MAB have been analyzed.
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1- ifjp; 

foy;uks esa nks ;k nks ls vf/kd fyxSUMkas ls ;qDr fefJr ladj izk;% curs jgrs gaS] ijUrq ljy ladjksa dh vis{kk budk cgqr de v/;;u 
fd;k x;k gSA mi;qDr fefJr ladjksa ds LFkkf;Ro fLFkjkdksa ds Kku dk cgqr egRo gSA fo'ks’k :i ls tSo rFkk oS'ysf’kd jlk;u dh 
dfBu xqfRFk;ksa dks lqy>kus ds fy, bldk Kku ijeko”;d gSA ,d tSo fudk; esa vusd fyxS.M rFkk /kkrq vk;u mifLFkr jgrs 
gaS] vr% muesa fefJr ladjksa dh cuus dh iwjh&iwjh lEHkkouk jgrh gS] vr% bu tfVy fudk;ksa dh leL;kvksa dk Bhd&Bhd vuqeku 
yxkus ds fy, bu fefJr ladjks ds vkisf{kd LFkkf;Ro rFkk rnuq:i xq.kksa esa ifjorZu dk Kku vR;ko”;d gSA1

vehuks i‚yh dkcsZfDlfyd vEyksa dh fLFkj ,oa ty esa ?kqyu'khy dkEIysDl cukus dh {kerk ds dkj.k ;s tSo jklk;fud :i 
ls vR;Ur egRoiw.kZ gSa rFkk budh mi;ksfxrk dh vko”;drk bl fn”kk esa “kks/k dks egRoiw.kZ cukrh gSA2 blh Øe esa ukbfVªyks VªkbZ 
,lsfVd ,flM o dqN vU; fyxSUMksa dh fo’kSyh /kkrqvksa dks tSfod iztkfr;ksa ls fu’dkflr djus esa dsUnzh; Hkwfedk jgh gS] rFkk blh 
izdkj ds vU; inkFkksZa ds fodkl esa “kks/k v/;;u egRoiw.kZ gks tkrk gSA bl izdkj ,u-Vh-,- rFkk ,Msfuu tSls fefJr fyxS.Mksa dk /kkrq 
vk;uksa ds lkFk cus dhysV ladj ;kSfxdkas dk tSo fudk;ksa dh vusd mikip;h vfHkfØ;kvks esa vfr egRoiw.kZ Hkwfedk gksrh gS3&4 rFkk 
bldk izHkkoh mi;ksx fo’kSyh /kkrqvksa ls izHkkfor thoksa] ikniksa rFkk feV~Vh ls fo’kkDrrk lekIr djus esa fd;k tk ldrk gSA5 izLrqr 

'kks/k i=[k.M&8] vad&1] o"kZ&2020
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'kks/k i=

'kks/k i= ,u-Vh-,- vkSj ,Msfuu ds Co(II), Ni(II) vkSj Zn (II) /kkrq vk;ukas ds lkFk fefJr fyxSUM ;kSfxdkas dk tyh; foy;u esa 
cuuk rFkk muds iw.kZ LFkkf;Ro fLFkjkdksa ds fu”p;u dk fo”ys’k.k djrk gSA

2- ifj.kke ,oa ppkZ 

ukbfVªyks VªkbZ ,lsfVd ,sflM (NTA) vkSj ,Msfuu ds izksVkWu fyxS.M fLFkjkad bjfoax jkslksVh vuqekiu rduhdh }kjk fu/kkZfjr fd;s 
x;s gSaA blds }kjk bjfoax jklksVh6 us vuqekiu oØksa ds mlh lsV ls izksVkWuhdj.k fLFkjkad ¼izksVku fyxS.M fLFkjkad½ rFkk /kkrq ladj 
ds LFkkf;Ro fLFkjkad nksuksa dk fu';pu djus esa lQy gq, gSa] tgk¡ ,u-Vh-,- rFkk ,sMfuu iw.kZ:i ls fo;ksftr fyxSaM gSa rks ;g /kkrq 
ladj cukus ds lkFk leku izksVkWu ls la;qDr gksdj izksVkWu fyxS.M ladj vkfn Hkh cuk ldrk gS] tks lkfj.kh&1 esa fn;s x;s gSA ;gk¡ 
ftu ewY;kdau fjiksVZ dh lwpuk nh x;h gS os ekVsZy fLeFk7 ds lkfgR; ewY;kdau fjiksVZ ls lger gSA  

ukbfVªyks VªkbZ ,lsfVd ,flM ¼,u-Vh-,-½ Øe”k% N-ijek.kq vkSj nks ;k rhu COO- lewgksa ds mifLFkr gksus ls f=narh ;k prqnarh fyxS.M 
ds :i esa O;ogkj djrk gSA bl izdkj ;g ,d VªkbZizksfVd ,flM ds :i esa ih&ds eku 10-95] 3-95 vkSj 2-08 rhu dkCksZfDlfyd 
lewgksa ds Øfed vo{ksi.k ds vuq:i gS] rhu ih&ds eku dk tksM+ fyxS.M dh lexz fLFkjrk dks bafxr djrk gS tks fuEu lkE; ds 
vuqlkj O;Dr fd;k tkrk gSA

   A3-       + H+               AH2-       pk1

AH2-       + H+               AH2
-       pk2

AH2
-       +H+               AH3       pk3

,Msfuu dk /kkrqvksa ds dksvkfMZus”ku esa ,d U;wVªy v.kq BH ;k ,d eks uks,uk;u B- ds :i esa ik;k tkrk gSA ,flM ek/;e esa 
{kkj ,Msfu;e dSVk;u (BH2

+) ds :i esa dksvkfMZusV djrk gSA izksVkWu larqyu uhps fn;k x;k gSA
B-       +       H+               BH       pk1

 BH       +       H+               BH2
+       PK2

lkfj.kh&1

tyh; foy;u esa fefJr tfVykas@dkEIysDlkas ds iw.kZ fLFkjrk fLFkjkad (log β) vkSj vU; lEcfU/kr fLFkjkad (I = 0.1 M NaNO3 

,oa rkiØe –30°C)
¼v½ izksVku fyxSUM fLFkjkad (logβpqrst)

fyxSUM H3A H2A HA H2B HB

NTA 14.98 12.90 9.95 -   -
Adenine - - - 10.88 7.02

¼c½ gkbMªksfyfVd fLFkjkad (logβpqrst)

tfVy ,islht Co(II) Ni(II) Cu(II) Zn(II)

M(OH)+ -8.23 -8.10 -6.29 -7.89
M(OH)2 -17.83 -16.87 -13.10 -14.92

¼l½ /kkrq fyxSUM fLFkjkad (logβpqrst) f}vaxh ladj 

tfVy tkfr Co(II) Ni(II) Cu(II) Zn(II)

MA 9.68 10.43 11.96 10.10
MB 3.24 4.32 4.96 3.64

¼n½ /kkrq fyxSUM fLFkjkad (logβpqrst) f=vaxh ladj 

tfVy tkfr Co(II) Ni(II) Cu(II) Zn(II)

MAB 11.84 13.52 15.52 12.56

(Limit of error 0.02 in log scale)
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'kks/k i=

fyxSUM ,u-Vh-,- ,d VsVªkMsUVsV fyxSUM gSaA ,u-Vh-,- rFkk ,Msfuu /kkrq vk;ukas (Co(II), Ni(II), Cu(II) & Zn(II) ds lkFk tyh; foy;u 
esa f}vaxh ladj cukrk gSA f}vaxh ladj ds cuus dh izfØ;k fuEu lkE; ds vuqlkj O;Dr dh tk ldrh gSA

M2+       +       [AH]2-               [MA]-       +       H+

   M2+       +       [BH]               [MB]+       +       H+

;k
     M2+       +       BH2

+               [MB]+       +       2H+

izkIr tfVyksa esa f}vaxh ladj dh fLFkjrk vf/kd gksrh gS ftldk ih&,p jsat U;wure 2-5&3-0 gksrk gks U;wure ih&,p dk 
;g eku izkIr djus ds fy, vfHkfØ;k feJ.k esa vEy dh leqfpr ek=k feykrs gSa tc vfHkfØ;k feJ.k esa {kkj feykrs gq, tc blds 
ih&,p eku esa o`f) djrs gSa rks f}vaxh ladj nwljs fyxS.M ls la;qDr gksdj fefJr fyxS.M f=vaxh ladj curk gSA ftldh lkE; 
vfHkfØ;k fuEu gSA

      [AH]2-       +       [MB]+                         [MA-B]2-         +       H+

       [MA]-       +       BH                              [MA-B]2-         +       H+

;k
M2+     +     [AH]2-    +    BH              [MA-B]2-        +        2H+

tyh; foy;u esa gkbMªkDlks tkfr ds cuus dks fuEufyf[kr larqyu ds vuqlkj n”kkZ;k x;k gS&
              M2+       +H2O                M(OH)+       +       H+

              M2+       + 2H2O               M(OH)2       +       2H+

fefJr fyxSUM dkEIysDlst@VuZjh dEIysDlksa dh lexz LFkkf;Ro fLFkjkad ¼logβ½ fuEu Øe dk ikyu djrs gq, ik;h x;h gSA

CuAB > NiAB >ZnAB > CoAB
;gk¡ ;g mYysf[kr fd;k tk ldrk gS fd ;s oSY;w bjfoax fofy;e8 ds vkns”k dk ikyu djrh gSA

3- iz;ksxkRed fo”'ys"k.k 

bl iz;ksx esa iz;qDr lHkh vfHkdeZd ,-vkj- Lrj ds Fks ftudk foy;u dkcZUk&MkbZ&vkDlkbM eqDr vklfor ty esa cuk;k x;kA 
/kkrqvksa dk foy;u muds ukbVsªV yo.kksa }kjk cuk, x;s tks bZ-Mh-Vh-,- vuqekiu ls izekf.kr fd, x;s gSaA pH dk dk ekiu 30° 
rkieku ij lsUpqjh Cp-901-S-pH Meter }kjk fd;k x;kA fHkUu&fHkUUk /kkrqvksa dss fy, fHkUu&fHkUu vfHkfØ;k feJ.k cuk;s x;s 
ftlesa feJ.k dk vk;ru 50 feyh yhVj] vk;fud lknzrk 0.1 M NaNO3 eqDr vEy dh lkUnzrk 0.02 M HNO3 /kkrq vk;uksa 
rFkk fyxSMksa dh lkUnzrk 0.001 M j[kh x;hA fefJe fyxS.M dkEIysDlst M:A:B ¼tgk¡ M = Co(II) Ni(II), Cu(II) vkSj Zn(II), 
A = NTA B = Adenine½ dk vuqikr 1%1%1 j[kk x;kA

bl izdkj izkIr vfHkfØ;k feJ.kksa dks ,d&,d dj vyx&vyx 0.1 M NaOH foy;u9 ls vuqekfir fd;k x;kA orZeku 
iz;ksxRed voLFkk esa iz;qDr ty dk vk;fud izksMDV ¼Kw½ rFkk gkbMªkstu vk;u dk ,sfDVfoVh dksfQfl,aV LFkkfir ys[k ls fy;k 
x;k gSA10

4- fu"d"kZ 

/kkrqvksa dh fo’kkDrrk ls “kjhj dh mikip;h fØ;kvksa ij foijhr izHkko iM+rk gSA oSKkfud erksa ds vuqlkj /kkrq vk;uksa dh fo’kkDrrk 
nwj djus esa fefJr fyxSaM ladj vR;Ur izHkkodkjh fl) gksrs gSaA blds vuqdj.k ls thou rFkk tSo iztkfr;ksa dks ipk;k tk ldrk gSA
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