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In continuation of the previous work1, the present work 
report!> the effect of d. c. field on tracer-diffusion of H2 32P04 
tons in 2.5% agar gel containing sodium nitrate, potassium 
nitrate, sodium sulphate and potassium sulphate solutions 
(0.001 M) at 25°. Further, the effect of intensity and dura
tion of d.c. field on tracer-diffusion on ~32P04ions has 
been studied. 

Result'! and Discussion 

In the absence of electric field, a Gauss10n distribution 
of H232P04ions was obtained which gives a single value 
of tracer-diffusion coefficient2 . But in the presence of d.c. 
field, the migrated central zone spreads unequally on both 
sides giving asymmetric Gaussion distribution (Fig. 1 ). Thus 
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Plot of acttvtty (counts/mm) ot H232P04 tons vs distance from 
ongm m 10·3 MNa2S04 solution Immobiiised tn 2 5% agar gel 
at 25" under d.c field of 4 615 V em 1 for 4 h. 

a plot of log a vs x2 gives two lines, the slopes of which 
give two unequal values of electrodiffusion coefficients D 1 

and D2 in .md against the field direction (Fig. 2). Under 
similcl.f conditions of temperature and con<.;entration, both 
the values of D1 and D2 are greater than simple tracer-dif
tu~ion (D 0 ), i.e. in the absence of electric field (Table 1). 

With mcrease in intensity and duration of fieldj electro
dittusion coefficients of ~ 32P04 ions increase due to in
crease ot ionic mobilities with field intensity. The two un
equal values of electrodiffusion coefficient can be explained 
by the fact that in ordinary diffusion, both the partner ions 
move with a common <>peed so that there is no charge sepa-
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Plots oflog of actiVIty a (counts/mm) ofH232 P04 tons vs squ•re 
of d1stance tn 10-3 MNa2S04 solutton Immobthsed m 2 5% ag4r 
gelat 25' under d.c field of 4.615 V cm·l for4 h. (0) D0 In the 
absence of field, (Q) Dl m the field duectton and (e) D! agamst 
the field direction 

ration. But in electrodiffusion, the two ion!> diffuse in op
posite duections with their characteristic mobilities whit-h 
are proportional to their tracer-diffusion coefficient~ Thi~ 
results in a charge separation which lasts till the formation 
of new ion-atmosphere at these sites. During this relax
ation period, an intense electric field due to charge separa
tion acts in opposite direction to the applied field. This i~ 
effective upto a distance of molecular dimensions. Thi~ 
reverse field would favour larger Browniilll displat-ement 
in the oppo!>ite direction. The integrated effect of this over 
a finite period gives rise tQ asymmetry in Brownian dis
placement in the two directions as observed in the present 
study. 

Further, in and against the field direction, there is :.mall 
but fmite difterem .. e between the size of ion-atmoc;phere 
and/or the relaxation time of the diffusion ion in ot-cupy-



NOTE 

ing holes in and against the field direction. This is valid 
TABLE I-TRACER-DIFFUSION COEFFICIENTS OF H232 P04 IONS IN 

DIFFERENT ELECJROLYTES (0.001 M) JMMOBIUS!ill IN 2.5% AGAR GEL for each jump of the ions. This results in the difference 

AT 25"JN PRESENCE OF D.C. FlEW between diffusion coefficients D1 and D2 measured at the 
Electrolyte Field Period (h) end of finite period. A mechanism for electrodiffusion of 
(0.00! Ml applied D X 105 2 3 4 ions has been suggested 1. The ions diffusing in the direc-

Vcm-1 cm2 s-1 tion of field has a relatively longer relaxation time ( r1) in 
NaNo3 Do 0.906 0.906 0.906 jumping out of the old atmosphere and in the reverse di-

2.307 Dl 1.002 !.227 1.475 recti on has relatively shorter relaxation time ( r2) as its old 

2.307 Dz 1.208 !.354 !.766 appositively charged atmosphere tends to move with it 

Do 0.906 0.906 0.906 under the action of the field. This concept also implies a 

4.615 D, 1.042 1.209 1.640 difference in ion-atomsphere sizes, which results in differ-

4.615 Dz 1.298 1.529 2.002 ence in D1 and D2 values. 

I<No3 Do 0.913 0.913 0.913 Experimental 
2.307 Dl LOll 1.292 1.594 Radioactive H2 32P04 ions were obtained from Bhabha 
2.307 D2 1.239 1.414 1.785 Atomic Research Centre, Bombay, and used as such after 

Do 0.913 0.913 0.913 appropriate dilution. Electrolyte solutions (0.001 M) of 
4.615 Dl 1.092 1.292 1.765 sodium nitrate, potassium nitrate, sodium sulphate and po-
4.615 Dz 1.435 1.664 2.018 tassium sulphate were prepared. The method for setting of 

NazS04 Do 0.902 0.902 0.902 the gel and measurements were reported earlier1. 

2.307 Dl 0.927 1.119 1.377 
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