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Electrochemical Reduction of Uranium(V¥I) at a Platinum Electrode
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Abstract

The electrochemical reduction of Uranium(VI) was influenced on not only applied reduction
potential, but working electrode material, and it subsequently zawve an effect on the rate of the
hydrogen evelution, And an adsorption step was observed during the electrochemical reduction
of UraniumiVI) at the platinum electrode by the electrochemical quartz crystal micro halance,
From these results, a reduction mechanism, which the adsorbed hydrogen atom (hydrogen
radical) inwelves in the Uranlum reduction process, was propesed,  The reduction rate and
current efficiency at the platinum electrode, which can be used to determine optimal reduction
condition, were also evaluated according to the applied electrode potential b electrochernical
and spectioscoplc technigques, and the presence of the rate dent reglon(-024V at Pt electrode,
-050% at Ti electrode in 108 Perchloric acid medivmlwas interpreted by the hvdrogen
radical reaction paths,
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Fig. 1, Polarization curves with(solid) and without{det) U{VI) in 100 perchloric acid
solution, potential sweep rate: 100 m¥/sec, electrode rotation rate: 4090 rpm,
80 -Pt electrode, 100mV/sec
Solid: 3.16M,
60 Dot: 0.316M HCIO
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Fig, 2 . Cwclic woltammograms of UIVI) for pH effect,



] Pt electrode, at -0.16Y(vs. SCE) -8
4.33rmM U(Y1) in 0.36M HCIO,
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Fig, 3 . Current transient and weight change curves of UVI) reduction at a
Flatium electrode(-016Y vs, SCE)
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Fig, 4, The effect of electrode rotation on VI reduction at a Platium electrode,
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21mM UVl) in 1 M HCIO,

Pt elecrode area : 0.0314 ¢cm?
Potential scan rate : 1 m/sec
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B, The polarization curves of U(VI) at a Flatihum electrode,



Platinum electrode

Titanium electrode

Fatential reduction rate current Fotential reduction rate
(V ws, SCE) (I/Tmazx) efticlency(34) (W ws, SCE) (I{Tmazx)
-0.18 0272 97 -0.z20 0,956
-0.21 0EZ6 89 -0.70 0,961
-0.24 0,50 B3 -0E0 0,857
-0.27 0,779 40 -055 0,676
-0.32 10 13 -050 0.676
-0,36 10 10 -045 0,899
-040 0,824
-0.35 0,551
-0.30 0,306
-025 0,170
-0.20 0,069
-0.1 0012

Table 1, The reduction rate and current efficiency of TVI) in 1 I perchloric acid selution
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