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ABSTRACT.
and/or mercury microelecirode has been studied in propanediol-1, 2-carbonate (PDC) by voltamm-
etric techniques. The position of peak potentials, the nature of limiting currents, their dependency

The electrochemical reduction of urany! ion at the dropping mercury electrode

on temperature and on concentrations, reversibility of electrode reactions, and influence of addition
of phenol are described. The influence of PDC in aqueous solution of uranyl ion was also described.
The values of kinetic parameters, viz., transfer coefficient, formal constani for the electrode
reactions have been determined by Koutecky’s method as extended by Meites and Israel. The
values of 4H, AG and 48 have also been calculated.
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Fig. 1. Polarograms for the reduction of UQO,(ID
in TEAP/propanediol-1, 2-carbonate. UOx(II}: 7.5%
10-4M.
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Fig. 2. Effect of different concentration of UQ,(II)
on limiting current of UO,(II} wave in TEAP/pro-
panediol-1, 2-carbonate. UQu(II}: 7.5X1074M.
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Table 1. Relationship between diffusion current and
temperature

temp. (°C) fa(puA) temp. coeff. (%/°C)
15 14.0
20 15.0 1.38
25 16.0 1.34
30 17.2 1.37
35 18.5 1.39

Concen. of UO,(IT); 7.5X107M.
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Table 2, Cyclic voltammetric data for the reduction
of 0.75mM UQy(II) in TEAP/PDC

scan tate Eys iy i jol/2
(mV/sec)| (—V vs.Ag/AgCl)(zA) (uA/mVsec )
20 0.477 7.5 1.68
50 0.491 11.5 1.63
100 0. 583 16.0 1.60
200 0.624 22.0 1.56

b Febd ol 29 FYPYEY AX X
< 94X A3EEe 3 FYEAe QB
HEcl PP = Al AZE 9SA4 T 4
A€ $go s AP Aoz 424¢$ A,

T2 (PES} 499 FRo FALEE
20mV/sec ol A 200mV/sec 2 WMAA g &
AL ARIAE Fig.do Yepgkes, 2 F
A9 BHAAE Table 30] v}epRe}, Fig. 4

Table 3. Effect of different percentage of propanediol-1, 2-carbonate on the reduction of 0.75mM UQ,(Il)
in aqueous medium by cyclic voltammetry

l % scan _R?ak po.;ent}i{ala , peak c:rrents
o PBC e | (7Y ve As/AgCD wd) ilis | i
(mv; sec) E’ E" ’-p‘ "’n
20 0.334 0.222 9.5 9.0 0.95 2.12
0 50 0. 363 0.203 14.0 13.0 0.93 1.98
100 0.391 0.184 18.¢ 16.5 0.92 1.80
200 0. 438 0.138 22.0 19.0 0.86 1.56
20 0.363 0.214 9.5 8.0 0.84 2.12
2 50 0.393 0.19%0 13.0 1.0 0.84 1.84
100 0.417 0.166 17.5 13.5 0.73 1.75
200 0.470 0.130 21.0 13.5 0.64 1.49
20 0. 381 0.190 9.5 6.0 0.63 2.12
6 50 0.411 0.169 13.0 8.5 0.65 1.84
100 0.458 0.136 15.5 9.5 0.61 1.55
200 0. 518 0.112 17.5 8.0 0.46 1.24
20 0.393 0. 393 9.0 5.0 0.56 2.01
10 50 0. 435 0.124 11.5 5.0 0.43 1.63
100 0.476 0.106 13.0 5.¢ 0.38 1.30
200 (.518 0. 100 14.5 3.0 0.24 1.03
20 0. 411 8.0 1.79
14 50 (. 458 9.5 1.4
100 0.512 10.5 1.05
200 0. 548 12.5 0.85
20 0. 451 8.0 1.79
16 50 0. 487 9.0 1.27
100 0.529 10.0 1.00
200 0.589 11.5 0. 81
20 0. 505 55 1.23
18 50 0. 546 6.5 0.92
100 0.576 7.5 0.75
200 0. 600 8.5 0.60
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Fig. 3. Cyelic voltammograms of 0. 75mM UO,(II)
in TEAP/PDC at different scan rates {a) 200mV /sec,
(b) 100mV/sec, (c) 50mV/sec, (d) 20mV/sec.
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Fig. 4. Cyclic voltammograms of ¢.75mM UO,(II)
in TEAP/aqueous medium at different scan rates
(a) 200mV/sec, (b) 100mV/sec, {c) 50mV/sec, (d)
20mV /sec.
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Fig. 5. Plots of cathodic peak current versus perc-
entage of propanediol-1, 2-carbonate for the reduction
of UOy(I1) in aqueous medium (scan rate; 100mV/
sec).
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Fig. 6. Plots of cathodic peak potential versus per-
centage of propanediol-1, 2-carbonate for the reduc-
tion of UQ,(Il) in agueous medium (scan rate; 100
mV/sec).
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Table 4. Values of an and K.; at various tempe:-
ature for UQ;*2-PDC systems

terop. EI;Z(—Vvs.

°C) t2(pA) Ag/AgCl) an K,.%(cm/sec)
i5 14.0 0. 555 0.634 7.30x1074
20 15.0 0.550 0.650 7.73x10°*
25 16.0 0.535 0.674 1.08x10°3
30 | 17.0 0.525 0,698 1.35Xx10°%
35 18.5 0.510 0.714 1.67%10°2

Concn, of UQe(II):7.5X1074M.
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