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Bi-ionic Potential: Experimental Measurements and Wastewater Treatment Applications
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Abstract- The parchment impregnated chromium tungstate synthetic membrane was fabricated successfully 
and characterized by scanning electron microscopy, X-ray diffraction and elemental analysis. The bi-ionic 
potential values across chromium tungstate membrane with various combinations of 2:1 electrolytes (MgCl , 2

CaCl  and ZnCl ) at same concentrations have been measured. Theoretical values of BIP have been calculated 2 2

using the bi-ionic potential theories developed recently by Toyoshima and Nozaki based on principles of non-
equilibrium thermodynamics. A comparison of experimental and theoretical bi-ionic potential values shows that 
theoretical equations of bi-ionic potential are applicable to the parchment impregnated membrane. The prepared 
membrane can be considered as an excellent material for wastewater treatment applications.

f}&vk;fud foHko  çk;ksfxd eki ,oa vif'k"V ty mipkj ds vuqç;ksx
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lkj& peZi= lalsfpr Øksfe;e VaxLVsV —f=e f>Yyh dks lQyrkiwoZd fufeZr fd;k x;k ,oa mldh LdSfuax bysDVª‚u ekbØksLdksih] 
,Dl&js foorZu ,oa ekSfyd fo'ys"k.k vkfn rduhd djk;hA leku lkaærk ds „%ƒ fo|qr vi?kV~; ¼MgCl , CaCl ,oa ZnCl ½ ds 2 2 2

fofHkUu ;qXeksa ds lkFk Øksfe;e VaxLVsV f>Yyh dk f}&vk;fud foHko  ewY;ksa dks ekik x;k gSA f}&vk;fud foHko ds lS)kafrd ewY;ksa 
dh x.kuk gky gh esa Vks;ksf'kek ,oa ukstkfd }kjk fodflr dh xbZ gSA tks xSj&larqyu Å"eçoSfxdh ds fl)karksa ij vk/kkfjr gSA 
ç;ksxkRed ,oa lS)kafrd f}&vk;fud foHko ds ewY;ksa dh rqyuk ls irk pyrk gS fd f}&vk;fud foHko ds lS)kafrd lehdj.k 
peZi= lalsfpr f>Yyh ij ykxw gksrs gSaA rS;kj f>Yyh dks vif'k"V ty mipkj vuqç;ksxksa ds fy, ,d mR—"V inkFkZ ds :i esa ekuk 
tk ldrk gSA 

cht 'kCn& peZi= lalsfpr Øksfe;e VaxLVsV —f=e f>Yyh] f}&vk;fud foHko] ;kaf=d rduhd
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ƒ.ifjp;& peZi= lalsfpr f>Yyh ds ek/;e ls vk;u dk ifjogu fd;k tkrk gSA oSKkfud leqnk; }kjk O;kid :i ls v/;;u 
fd;k x;k] ,oa Li"V fd;k fd f>Yyh dk mi;ksx fuLianu] foyo.khdj.k ,oa vif'k"V ty mipkj vkfn esa fd;k tkrk gSA  
vif'k"V ty mipkj vuqç;ksx vHkh Hkh lhfer gSa D;ksafd muds ikl dqN lkekU; dfe;ka gSa tSls&vi;kZIr ;kaf=d] jklk;fud] FkeZy 
fLFkjrk ,oa mPp ykxr ] vkfn lfEefyr gSaA vc rd ds vf/kdka'k v/;;uksa us vk;u&fofue; f>Yyh ;k fNfær f>Yyh ij /;ku 
dsafær fd;k gSA

[k.M&10] vad&1] o"kZ&2022] eq0iz0 47&59
D.O.I.: https://doi.org/10.22445/avsp.v10i1.9
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f}&vk;fud foHko E ,d f}&vk;fud ç.kkyh ds tyh; foy;uksa ds chp dk varj gS] tks vk;u&fofue; f>Yyh }kjk xfBr nks BIP,

tyh; fo|qr vi?kV~; foy;uksa dks vyx djrk gS] ftlesa ,d gh lg&vk;u ,oa vyx&vyx dkmaVj&vk;u gksrs gSaA vdkcZfud 
vo{ksi f>Yyh dk mi;ksx, ifjogu ifj?kVukvksa ds v/;;u ,oa f>Yyh foHko ,oa f}&vk;fud foHko  ds fl)karksa dks çekf.kr djus 
ds fy, ,d e‚My ds :i esa fd;k x;k gSA bl “kks/k i= esa] ys[kd Øksfe;e VaxLVsV peZi= lalsfpr f>Yyh dh rS;kjh dk o.kZu djrs 
gSaA f}&vk;fud foHko ds ijh{k.k ds fy, Vks;ksf'kek ,oa ukstkdh  ds fl)kar dk mi;ksx fd;k x;k gSA

„- lkexzh vkSj fof/k&  f>Yyh dks la'ysf"kr djus ds fy, lksfM;e VaxLVsV ¼,lMh Qkbu fyfeVsM] Hkkjr½] Øksfe;e DyksjkbM 
¼jSucSDlh] Hkkjr½ ,oa peZi= dkxt ¼veksy xzqi v‚Q daiuht] eqacbZ] Hkkjr½ dk mi;ksx fd;k x;k gSA vU; lHkh vfHkdeZdksa dk 
mi;ksx fo'ys"k.kkRed vfHkdeZdksa ds xzsM izkIr djus ds fy, fd;k x;k gSA eSXuhf'k;e] dSfY'k;e] ftad ds f}&,d:i DyksjkbM dk 
mi;ksx fo|qr jklk;fud o.kZu ds fy, fd;k x;k gSA

17-20„-ƒ- f>Yyh cukuk& peZi= lalsfpr Øksfe;e VaxLVsV —f=e f>Yyh dks csx ,oa lgdfeZ;ksa  }kjk lq>kbZ xbZ fof/k }kjk rS;kj 
fd;k x;kA peZi= dkxt ds chpksachp bu inkFkksaZ dks vo{ksfir djus ds fy,] lksfM;e VaxLVsV dk 0-„M foy;u dks dkap ds chdj 
ds Hkhrj j[kk tkrk gS] chdj ds fljs dks peZi= dkxt tks igys ls fovk;uh—r ty esa fHkxks;k x;k gksrk gS mls cka/k nsrs gSaA peZi= 
isij ls ca/ks chdj dks mYVk djds Øksfe;e DyksjkbM ds 0-„M ds foy;u esa ‰„ ?kaVs ds fy, j[k fn;k tkrk gSA ‰„ ?kaVs ds ckn esa 
nksuksa foy;uksa dks vkil esa cny fn;k tkrk gSA vkSj fQj ls mls ‰„ ?kaVs ds fy, j[k fn;k tkrk gSA bl çdkj peZi= dkxt vkSj 
vdkcZfud vo{ksi lexz :i ls ,d e‚My f>Yyh ds :i esa dk;Z djrh gSaA bl çdkj rS;kj dh xbZ f>Yyh dks eqDr fo|qr vi?kV~; 
dks gVkus ds fy, fovk;uh—r ty ls /kks;k tkrk gSA

„-„- f>Yyh foHko dk ekiu& bl çdkj ds fo|qr jklk;fud lsy ¼fp=&ƒ½ dk mi;ksx f>Yyh ds ek/;e ls mRiUu gksus okys 
f>Yyh foHko dks ekius ds fy,] lkaærk esa nl xquk varj (C /C =10) cuk, j[kus ,oa ,d eYVhehVj (Rishmulti(R) 43/4 vad 2 1

21 
18S) dk mi;ksx djus ds fy, fd;k tkrk gSA tkap esa fofHkUu çdkj ds fo|qr vi?kV~; foy;u dk mi;ksx fd;k tkrk gSA
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fp=&ƒ% f>Yyh foHko eki ds fy, fo|qr jklk;fud lsVvi

 

folj.k 

foHko  

C2 C1 SCE SCE 

fo|qr vi?kV~;  fo|qr vi?kV~;  

Mksuku 

foHko  

Mksuku foHko  

Øksfe;e VaxLVsV f>Yyh

„-…- f}&vk;fud foHko dk ekiu fuEufyf[kr çdkj ds ,d vkSj u, lsy dk fuekZ.k djds f}&vk;fud foHko dk eku çkIr 
fd;k tkrk gS ¼fp=&„½%

& 
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Øksfe;e VaxLVsV f>Yyh 

BY AX SCE SCE 

fo|qr vi?kV~;  fo|qr vi?kV~;  

Mksuku foHko  Mksuku foHko  folj.k 

foHko  

bl lsy esa] f>Yyh ds nksuksa vksj leku lkaærk ds AX ,oa BY fo|qr vi?kV~; foy;u ysrs gSaA f}&vk;fud foHko dk eku çkIr djus 

ds fy,s vyx&vyx bysDVªksykbV~l foy;uksa tSls& ZnCl -CaCl , ZnCl -MgCl , ,oa CaCl -MgCl fo|qr vi?kV~; dk mi;ksx 2 2 2 2 2 2 

djds peZi= lalsfpr Øksfe;e VaxLVsV —f=e f>Yyh esa २५ ± 0.1°C ij ekik x;k gSA

„-†- f>Yyh dh fo'ks"krk f>Yyh ds iSjkehVj tSls&ty dk mBko] lja/kzrk] ijr] Qqyko vkfn f>Yyh ds fo|qr jklk;fud xq.kksa dks 
22 

çHkkfor djrs gSa] blfy, iw.kZ f>Yyh dh fo'ks"krk Kkr gksuk vko';d gSA ;s iSjkehVj ,e- vjlyku ,oa vU; }kjk le>k;s x, gSaA

„-†-ƒ- f>Yyh ty dk mBko ¼%leLr ue otu½ cuh gqbZ f>Yyh dks nks ?kaVs ds fy, fovk;uh—r ty esa fHkxks;k tkrk gS] lrg 
dh ueh dks gVkus ds fy, OgkVeSu fQYVj isij dk mi;ksx dj mldk otu ys ysrs gSaA bUgsa vkxs pkSchl ?kaVs ds fy, P O ls vf/kd 2 5

fuokZr esa ,d fLFkj Hkkj rd lq[kk;k x;kA ty ds mBko ¼leLr ue otu½ dh x.kuk fuEukuqlkj gSa%

& 

& 

% total wet weight = 
W -Ww d

Ww

x100

tgk¡ ij W f>Yyh ds Hkhxs gq, otu dkss n'kkZrk gS ,oa W lw[kh flaFksfVd f>Yyh ds otu dks n'kkZrk gSAw d 

„-†-„- f>Yyh lja/kzrk lja/kzrk dh x.kuk ty ds xzg.k MkVk ls çfr bdkbZ f>Yyh ek=k esa xqgkvksa esa vo'kksf"kr ikuh dh ek=k ds 
:i esa dh tkrh gSA

& 

2 3tgk¡ A f>Yyh ds {ks=Qy ¼cm ½ dks n'kkZrk gS] L f>Yyh dh eksVkbZ ¼cm½ gS ,oa   ikuh dk ?kuRo ¼g/cm ½ gSA

„-†-…- f>Yyh ijr lalsfpr f>Yyh dh ijr LØwxst dk mi;ksx djds f>Yyh dh vkSlr eksVkbZ ysdj ekih tkrh gSA
„-†-†- f>Yyh Qqyko f>Yyh Qqyko dks pkSchl ?kaVs ds fy, lksfM;e DyksjkbM ds ,d eksyj ?kksy esa larqfyr dj 'kq"d f>Yyh dh 
vkSlr eksVkbZ ,oa 'kq"d f>Yyh ds chp ds varj ds :i esa ekik x;k gSA
„-†-‡- Øksfe;e VaxLVsV f>Yyh vk—fr dk LdSfuax bysDVª‚u ekbØksLdksih v/;;u Øksfe;e VaxLVsV —f=e f>Yyh ds 
y{k.k dk o.kZu] fNæ lajpuk] lw{e@eSØks lja/kzrk] le:irk] eksVkbZ] njkjsa ,oa lrg vkdkfjdh dh tk¡p bysDVª‚u ekbØksLdksi ¼,l-
bZ-,e-½ e‚My fQfyIl 515] ;w-,l-,- ds LdSfuax ds lkFk dh xbZ FkhA ncko ƒ ikLdyaaa ij okafNr f>Yyh uewus ij xksYM LiVj dksfVaXl 
dh xbZ gSA
„-†-ˆ- Øksfe;e VaxLVsV flaFksfVd f>Yyh dk ,Dl&js foorZu ¼,Dl-vkj-Mh-½ v/;;u peZi= lefFkZr Øksfe;e VaxLVsV 

& 
& 

& 

& 

Porosity = 
W -Ww d

AL  wr

wr
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f>Yyh dk ,Dl&js foorZu iSVuZ feuh ¶ysDl&II ,Dl&js fMÝsDVksehVj ¼fjxkdw d‚iksZjs'ku½ }kjk CuKa fofdj.k ds lkFk ntZ fd;k 
x;k gSA
„-†-‰- ekSfyd fo'ys"k.k Øksfe;e VaxLVsV f>Yyh dk ekSfyd fo'ys"k.k LdSfuax bysDVª‚u ekbØksLdksi ¼e‚My fQfyIl 515] ;w-,l-
,-½ ij fd;k x;k gSA

…- ifj.kke ,oa ppkZ peZi= lalsfpr Øksfe;e VaxLVsV —f=e f>Yyh dh ijr] Qqyko] lja/kzrk ,oa ty dk mBko ds ifj.kke 
rkfydk&ƒ esa la{ksfir fd, x, gSaA

rkfydk&ƒ- lalsfpr Øksfe;e VaxLVsV f>Yyh dk ty dh ek=k]
lja/kzrk] eksVkbZ ,oa Qqyko xq.k

& 

& 

ue f>Yyh esa ty dk %otu 
 

0.073 

lja/kzrk  0.117 

ijr¼lseh½ 0.087 

Qqyko¼%½ 0.07 

Øksfe;e VaxLVsV —f=e f>Yyh dh LdSfuax bysDVª‚u ekbØksLdksih lrg dks fp=&…¼v½&…¼c½ esa n'kkZ;k x;k gSA LdSfuax bysDVª‚u 
ekbØksLdksih vk—fr;k¡] dqN cM+s d.kksa ds ?kus ,d=hdj.k ls cuh gqbZ çrhr gksrh gSa ,oa laHkor% xSj&jSf[kd pSuy ds lkFk iwjh rjg ls 
ijLij tqM+s gq, fNæksa dk fuekZ.k djrh gSaA d.k vfu;fer :i ls la?kfur gksrs gSa ,oa fofHkUu vkdkjksa ds æO;eku okys fo"ke lajpuk ds 
gksrs gSaA

¼v½ ¼c½

fp=&… ¼v&c½% Øksfe;e VaxLVsV —f=e f>Yyh dh LdSfuax bysDVª‚u ekbØksLdksih vk—fr;k¡

fp=&†] Øksfe;e VaxLVsV —f=e f>Yyh ds ,Dl&js foorZu LisDVªe dks n'kkZrk gSA —f=e f>Yyh dks ikmMj ds uewus esa fjd‚MsZM 
djds ns[kk x;k fd LisDVªe ¼2θ jsat½ esa dqN eghu pksfV;ka çnf'kZr gqbZa] vr% ;g inkFkZ dh v/kZ&fØLVyh; ç—fr dks n'kkZrk gSA
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bl v/;;u esa Øksfe;e VaxLVsV f>Yyh ds d.kksa dk fo'ys"k.k rkfydk&„ esa fn;k x;k gS Øksfe;e VaxLVsV —f=e f>Yyh esa rarqvksa 
dh lajpuk fp=&‡¼v½&‡¼c½ esa fu/kkZfjr dh xbZA

fp=&†% Øksfe;e VaxLVsV —fre f>Yyh dk ,Dl&vkjMh iSVuZ

¼v½

¼c½

fp=&‡ ¼v&c½% Øksfe;e VaxLVsV —f=e f>Yyh dk ekSfyd fo'ys"k.k



'kks/k i=

52 vuqla/kku (foKku 'kks/k if=dk) [k.M&10] vad&1] o"kZ&2022 ¼vkbZ-,l-,l-,u- % 2322&0708] bZ-vkbZ-,l-,l-,u- % 2350&0123½

rkfydk&„% Øksfe;e VaxLVsV —f=e f>Yyh d.k dk ekSfyd fo'ys"k.k

,d lkeku lkaærk ds nks vyx&vyx fo|qr vi?kV~; foy;uksa ds chp esa f>Yyh dks tksM+dj f}&vk;fud foHko Kkr fd;k tkrk gSA 
23

ek'kZy ,oa fØufcy us f}&vk;fud foHko ds fy, fuEufyf[kr lehdj.k fn;k&

rRo % Wt. 

Øksfe;e 44.2 

VaxLVu 42.4 

dkcZu 10.3 

vkWDlhtu 3.1 

jjiiBIP UaUaFZRTE /ln/=D    (ƒ) 

tgk¡ ji UU = nks vk;uksa ds f>Yyh pj.k esa ikjxE;rk vuqikr gSA 

16 
Vks;ksf'kek ,oa ukstkdh us f>Yyh pj.k esa NksVs vk;uksa dh xfr'khyrk ,oa xfrfof/k xq.kkad ds fy, xSj&larqyu FkeksZMk;ukfed ,oa 
mi;qDr ekU;rkvksa ds fl)karksa dk mi;ksx djds f>Yyh foHko ,oa f}&vk;fud foHko ds fy, ,d lehdj.k çkIr fd;k gSA vk;fud 
var%fØ;k] æO;eku çokg vkSj ijklj.kh çHkko ds çHkko dh mis{kk dh xbZA ,d gh lkaærk ds nks fofHkUu fo|qr vi?kV~; „%ƒ ¼lkekU; 
lg&vk;u½ dks vyx djus okyh ,d udkjkRed pktZ f>Yyh ds fy,] ys[kd us f}&vk;fud foHko ds fy, fuEufyf[kr lehdj.k 
fn;k gSA tks fuEu gS&

( )2ln / ln 1/ 1 /E K K JV JV F RTBIP B BA AD = + + +é ù
ë û

 („) 

fuEu ekinaMksa , , ,K K V V
B BA A

  ,oa ¶yDl J ds eku dks tkuus ds ckn] lS)kafrd ekuksa dh x.kuk lehdj.k 

¼„½ dk mi;ksx djds dh tk ldrh gSA bu ekinaMksa ds ewY;kadu ds fy, fuEufyf[kr lehdj.k fn;k x;k gSA 

( )2 1 ln 2 / 2 ln 1/ 1 ln / 0J g J g J JV JV g gB B BA A A+ + + - + + - = (…) 

(N = A, B) 

tgk¡
0
P

0
NN V/V1V +=     (†) 

vkSj   

[ ] 2/1

N 1g ( )2

N X/CK21++=      (‡) 

lkanzrk(C2/C1) MgCl2 CaCl2 ZnCl2 

1.0/0.1 -12.90 -8.20 4.15 
0.5/0.05

 
-13.20

 
-10.43

 
5.60

 
0.1/0.01

 
-07.35

 
9.21

 
16.12

 
0.05/0.005

 

18.45

 

23.28

 

33.13

 0.01/0.001

 

23.40

 

27.70

 

38.15

 0.005/0.0005

 

28.20

 

26.54

 

42.02

 0.001/0.0001 31..30 30.36 47.16



lehdj.k ¼†½ ,oa ¼‡½ dh lgk;rk ls ge 
vkSj lehdj.k ¼ˆ½ çkIr fd;k gS tks ,d f>Yyh ds ikj mRiUu gksrk gS ,oa bldk mi;ksx vyx&vyx lkaærk esa fo|qrvi?kV~; ds nks 
foy;uksa dks vyx djus ds fy, fd;k tkrk gSA

VN ,oa X 16
 dk eku çkIr dj ysrs gSaA Vks;ksf'kek ,oa ukstkdh us f>Yyh foHko E ds fy, ,d m 
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( ) ( )

( ) ( )

2
''

1 2 / 1 2/
2

ln 1 ln
2

'
1 2 / 1 2/

C K X VN N NF
Em x

RT V
N C K X VN N N

g
+ + -

=- - -

+ + -

æ öæ ö
ç ÷ç ÷ ç ÷è ø è ø

( )

( )

2
'1 2 / 1

ln
2'

1 2 / 1

C K XN N

C K XN N

+ +

+

+ +

(ˆ) 

tgk¡
''

/C CN Ng =
''

rc

( ) ( ) ''/ 1 2 / ln 2 1 1/ 1/ 1 1/ / 1/F RT E V V x V X K Cm N N N N Ng g= - - - - - (‰) 

lg&vk;u ds fy, vfHkxeu vad t_ dks uuZLV lehdj.k }kjk ifjHkkf"kr fd;k x;k Fkk

( ) ( )/ 1 2 _ lnF RT E tm g- = - (Š) 

lehdj.k ¼Š½ esa f>Yyh foHko ¼rkfydk&…½ ,oa fp=&ˆ dk eku mi;ksx djus ij vfHkxeu vad t_ dk eku çkIr gksrk gS 
ftls rkfydk&† esa n'kkZ;k x;k gSA

rkfydk&…

ç;ksxkRed f>Yyh foHko E  ¼feyhoksYV½ ds ekum

२५ ± 0.1°C ij Øksfe;e VaxLVsV f>Yyh ds vkj&ikj



'kks/k i=

54 vuqla/kku (foKku 'kks/k if=dk) [k.M&10] vad&1] o"kZ&2022 ¼vkbZ-,l-,l-,u- % 2322&0708] bZ-vkbZ-,l-,l-,u- % 2350&0123½

rkfydk&†% çk;ksfxd :i ls f>Yyh foHko ls çkIr lg&vk;uksa dh vfHkxeu vad t_ dk eku 
Øksfe;e VaxLVsV f>Yyh ds fofHkUu fo|qr vi?kV~; lkaærk ij

lkanzrk(C2/C1) MgCl 2 CaCl2 ZnCl 2 

1.0/0.1  0.78 0.68 0.60 

0.5/0.05 0.77 0.65 0.57 

0.1/0.01 0.76 0.56 0.54 

0.05/0.005 0.67 0.51 0.49 

0.01/0.001 0.52 0.46 0.34 

0.005/0.0005  0.45 0.44 0.31 

0.001/0.0001  0.46 0.49 0.38 

fp=&ˆ% Øksfe;e VaxLVsV f>Yyh ds fy, f>Yyh foHko E  ¼feyhoksYV½ ,oa -log C  ds chp xzkQm 2

lehdj.kksa ¼‰½ vkSj ¼Š½ dks feykdj 1/t_ dk foLrkj djds fuEufyf[kr O;atd dh''1/CN J`a[kyk dh ?kkr çkIr dh xbZA

( ) ( )( ) ....C/1K/X
ln

1
1VV_t/1 ''

NNNN +ú
û

ù
ê
ë

é

gg

-g
-+=   (‹) 

lehdj.k ¼‹½] 1/t_ ,oa ''
1/ CN   ds chp ,d jSf[kd laca/k dks O;ä djrk gSA fp=&‰ dk mi;ksx djds ,oa fofHkUu 

„%ƒ fo|qrvi?kV~; ijVN ,oa ( )/X   KN dk eku çkIr djrs gSa ftls rkfydk&‡ esa n'kkZ;k x;k gSA 

fp=&‰% Øksfe;e VaxLVsV f>Yyh ds fy, 1/t- ,oa 1/C  ds chp xzkQ2
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fo|qr vi?kV~; ds fofHkUu ;qXeksa ds laidZ esa peZi= lalsfpr Øksfe;e VaxLVsV f>Yyh esa ekis x, f}&vk;fud foHko ds eku 
rkfydk&ˆ esa fn, x, gSa ,oa logC ds chp xzkQ Hkh [khapk x;k gSa ftls fp=&Š esa fn[kk;k x;k gSA f}&vk;fud foHko ds eku 
lehdj.k ¼ƒ½ esa j[krs gSa rc ikjxE;rk vuqikr dk eku çkIr gksrk gS ftls rkfydk&‰ esa n'kkZ;k x;k gSA

rkfydk&‡
 Øksfe;e VaxLVsV f>Yyh dh Å"ekxfrdh; :i ls çHkkoh fLFkj vkos'k ?kuRo ¼eq/1½ ds eku

fo|qr vi?kV~; Øksfe;e VaxLVsV f>Yyh ds 
iSjkehVlZ 

          VN( )/X   K N  

MgCl2 1.25 0.845 

CaCl2 2.99 1.120 

ZnCl2 3.98 1.155 

rkfydk&ˆ
Øksfe;e VaxLVsV f>Yyh ds fy, çk;ksfxd :i ls f}&vk;fud foHko ¼feyhoksYV½ ds eku

fofHkUu „%ƒ fo|qrvi?kV~; ;qXeksa ds laidZ esa २५ ± 0.1°C

 

lkanzrk 
¼eksy@yhVj½ 

fo|qr vi?kV~; ;qXe 

ZnCl2-CaCl 2
 ZnCl 2-MgCl2

 CaCl2-MgCl 2
 

0.1/0.1 2.38 8.19  6.26  

0.05/0.05 3.16 7.58  7.40  

0.02/0.02 4.29 10.84  10.91  

0.01/0.01 5.89 15.20  16.28  

0.005/0.005 8.35 17.82  17.60  

0.001/0.001 9.79 18.30  18.80  

fp=&Š% Øksfe;e VaxLVsV f>Yyh ds fy, f}&vk;fud foHko ¼feyhoksYV½ ,oa logC ds chp xzkQ
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rkfydk& ‰% Øksfe;e VaxLVsV f>Yyh ds fy, fofHkUu fo|qr vi?kV~; ;qXeksa dk mi;ksx djds
ikjxE;rk vuqikr dk eku

 

lkanzrk 
¼eksy@yhVj½ 

fo|qr vi?kV~; 

++++ CaZn
uu /  

ZnCl2-CaCl2  

++++ MgZn
uu /  

ZnCl2-MgCl2 

++++ MgCa
uu /  

CaCl2-MgCl2 

0.1/0.1 3.14 3.38 3.25 

0.05/0.05 3.06 3.46 3.28 

0.02/0.02 3.19 3.37 3.46 

0.01/0.01 3.31 3.90 3.80 

0.005/0.005  3.48 3.99 3.92 

0.001/0.001  3.45 4.28 3.98 

f}&vk;fud foHko dk lS)kafrd eku Kkr fd;k tkrk gSA bl çdkj çkIr f}&vk;fud foHko ds lS)kafrd ekuksa ,oa logC ds chp 
xzkQ [khap ysrs gSa ftls fp=&‹&ƒƒ esa VwVh gqbZ js[kkvksa }kjk n'kkZ;k x;k gSA vr% bUgha xzkQ ls f}&vk;fud foHko ds çk;ksfxd eku ,oa 
lS)kafrd eku dh rqyuk djrs gS ,oa f}&vk;fud foHko ds çk;ksfxd eku dks Bksl js[kkvksa }kjk fn[kk;k x;k gSA ;s rqyuk n'kkZrh gS 
fd lS)kafrd ifj.kke gekjs ç;ksxkRed ns[ks x, ifj.kkeksa ls dkQh larks"ktud :i ls ykHknk;d gSa] ftlls tkap ds rgr Vks;ksf'kek 
,oa ukstkdh ds fl)karksa dh iqf"V gksrh gSA

rkfydk&‡ esa] fn, x, ekinaMksa VN  ,oa /X K N  ds eku lehdj.k ¼…½ ,oa ¼†½ esa mi;ksx djus ij J ,oa 
Ng  dh 

x.kuk dh tkrh gSA f>Yyh ekinaMksa , ,V g JN N ,oa ( )/X K N  ds eku lehdj.k ¼„½ esa j[krs gSa rc f}&vk;fud foHko dk

fp=&‹% Øksfe;e VaxLVsV f>Yyh ds fy, ZnCl -CaCl ;qXeksa dk mi;ksx djds2 2 

f}&vk;fud foHko ¼feyhoksYV½ ,oa logC ds chp xzkQ



†- fu"d"kZ& vk;u&baVjSD'ku fof/k dk mi;ksx djds peZi= lalsfpr Øksfe;e VaxLVsV f>Yyh dks lQyrkiwoZd la'ysf"kr fd;k x;k 
gSA —f=e f>Yyh dk mi;ksx djds Å"ekxfrdh; :i ls çHkkoh fLFkj vkos'k ?kuRo ds ekuksa dk ewY;kadu djus ds fy, fd;k x;k gSA 
bu lehdj.kksa esa f>Yyh foHko dk eku j[kus ij] fofHkUu FkeksZMk;ukfed f>Yyh ekinaMksa dk ewY;kadu fd;k x;k gSA f>Yyh ds fo|qr 
jklk;fud xq.k ds nkSjku Li"V vfHkxeu vad t_ dk eku egRoiw.kZ dkjd jgk gSA leku lkaærk ds „%ƒ fo|qr vi?kV~; ds fofHkUu 
;qXeksa dk mi;ksx djds f>Yyh esa f}&vk;fud foHko ds ekuksa dks vifjorZuh; çfØ;kvksa ds FkeksZMk;ukfeDl ij vk/kkfjr Vks;ksf'kek 
vkSj ukstkdh ds fl)kar dks ykxw djds ekik x;k gSA lS)kafrd ,oa çk;ksfxd ekuksa ds chp lekurk ik;h x;hA bl f>Yyh dk mi;ksx 
foyo.khdj.k ,oa vif'k"V ty mipkj vuqç;ksxksa esa ,d egku Hkwfedk fuHkkrk gSA

& 5- vkHkkj ys[kd Jhear ek/kojko flaf/k;k 'kkldh; vkn'kZ foKku egkfo|ky; ds çkpk;Z dk vkHkkjh gSaA mUgksaus 'kks/k dk;Z 
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fp=&ƒå% Øksfe;e VaxLVsV f>Yyh ds fy, ZnCl -MgCl ;qXeksa dk mi;ksx djds2 2 

f}&vk;fud foHko ¼feyhoksYV½ ,oa logC ds chp xzkQ

fp=&ƒƒ% Øksfe;e VaxLVsV f>Yyh ds fy, CaCl -MgCl ;qXeksa dk mi;ksx djds2 2 

f}&vk;fud foHko ¼feyhoksYV½ ,oa logC ds chp xzkQ
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ls lEcaf/kr lqfo/kk,a çnku dh ,oa LdSfuax bysDVª‚u ekbØksLdksih] ,Dl&js foorZu ,oa ekSfyd fo'ys"k.k ds fy, vf[ky 
Hkkjrh; vk;qfoZKku laLFkku] ubZ fnYyh ds funs'kd dks vkHkkj O;ä djrk gSA

15. nsari, Afren;Shukla, A.K. and Ansari, Mohd. Ayub (2018) Transport Phenomena Across Parchment 
Supported Barium Molybdate Synthetic Membrane In Contact With Bi-Uni Valent Electrolytes, Progressive 
Research – An International Journal, vol. 13 (Special), 688-696.

17. Beg, M.N.; Siddiqi, F.A., and Shyam, R. (1977) Studies with inorganic precipitate membranes: part XIV. 
Evaluation of effective fixed charge densities,Can. J.Chem, 55, pp 1680–1686.

18. Beg, M.N.; Siddiqi, F.A.; Shyam, R. and Altaf, I. (1978) Studies with inorganic precipitative membranes: XI. 
Membrane potential response, characterization and evaluation of effective fixed charge density. J 
ElectroanalChem. Interfacial Electrochem,v 89, pp 141–147.
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