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Electrochemical Behavior of Uranium( V[) in
1-Butyl-3-Methylimidazolium Chloride

ZHANG Qiu-yue, HUANG Xiao-hong, TANG Hong-bin, HE Hui
China Institute of Atomic Energy, P. O. Box 275(26), Beijing 102413, China

Abstract; The electrochemical behavior of uranylnitrate in 1-butyl-3-methylimidazolium
chloride ([BMIM]C]) has been investigated by cyclicvoltammetry and chronopotentiometry.
Reduction of UO}" in [ BMIM |CI takes place through a single step two-electron transfer to
UO,, which is reversible reaction at the potential sweep range of 10-100 mV/s. Diffusion
coefficient and the energy of activation of UO3" is 9. 01 X10 ® cm?*/s at 353 K and 54. 6 kJ/
mol, respectively. Controlled current electrolysis of a solution of uranyl nitrate in [ BMIM | Cl
is carried out on a stainless steel plate at 150 pA for 18 h. Uranium is successfully deposited
all over the surface of a stainless steel plate.
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Fig. 1 Cyclicvoltammetry of UO3" in [BMIM]CI
at various scan rates
T AE M (Working electrode) : 3% ik Hi #% (Glassy carbon)
(0. 071 em?) ; Z o HL % (Reference electrode) : Ag/AgCl;
c(UO3")=13. 27 mmol/L;353 K
1—10mV/s,2 30 mV/s,3 50 mV/s,
4——80 mV/s,5 100 mV/s,6 150 mV/s
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Fig. 2 Cyclicvoltammetry of UO3" in [BMIM]CI
at various temperature
TAE M (Working electrode) : 3% i Hi #% (Glassy carbon)
(0. 071 cm?) ; Z [ HL % (Reference electrode) : Ag/AgCl;
c(UO%")=6. 63 mmol/L;
FI 4 % (Sweep rate) 150 mV/s
1—333 K,2—338 K.3—343 K,
4—348 K,5—353 K
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Table 1 Diffusion coefficients of UO3" in [BMIM]CI

at various temperature using cyclicvoltammetry

T/K 105D/ (em? » s71) T/K 108D/ (em? « s7 1)

333 2.97 348 7.04
338 3.91 353 9.01
343 5. 37
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Fig. 4 Chronopotentiogram of UQO}"

in [BMIM]CI at various current densities
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Table 2 Diffusion coefficients of UO3" in [ BMIM]CI

at various temperature using chronopotentiogram

T/K 108D/(em? « s~ 1) T/K 108D/ (ecm? « 57 1)

333 2.18 348 7.76

338 3.98 353 9.22

343 5. 82
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