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Abstract; " Tec, a long-lived(T,,, =2. 13 X10° a) nuclide, has a complex routing in PUREX
process due to its various oxidation in the reprocessing of the spent nuclear fuel which gets
special attention. Rhenium is usually used as a simulant to study the chemical behavior of
technetium since they have similar chemical behaviors. The electrochemical behavior of
ReO,; in 0.5 mol/L HCIO, solution was studied by cyclic voltammetry, differential pulse
voltammetry and chronopotentiometry. The result shows that there is a multi-step electron
transfer process in the electrochemical reaction of rhenium. Re (V[ ) is easily reduced to
Re(IV) by three-electron transfer on platinum electrode, on which Re(V[) can also be gradu-
ally reduced to Re(V[) and Re(V ) through single electron transfer. When the reduction
potential is lower than 0 V, Pt-H,, is electrochemically formed on the platinum electrode
surface and subsequently reduce Re(]V) to Re(Il[ ). In addition, the electrochemical study of
rhenium on gold electrode shows that Re(V[) is gradually reduced to Re([[[) by multi-step
electron transfer and the Re(]l[) can be further deposited as rhenium.
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Fig. 1 Cyclic voltammograms of 4. 0 mmol/L

ReO; +0.50 mol/L HCIO, on Pt electrode
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Fig. 2 Cyclic voltammograms of different initial potential

Xt 2 gk 1 Rh e 2, aT LR I 7
AR HLAL R — 0. 20 VOB BE A A AL LR I L
LA L7 5 R 0. 20 VORI g T Lt s 35 AR
AAE, KW FREEAE+0.20 VETF Pt
e b B BT SR BB PR AR R R AR U H iR
W JE B Re CIV ) AN 23 9 W% B S04 5k ReCHID
TCEE I ZR 2 B IE 1) A A Re D A 480 Ak 06
Mt s L 7 O F 0. 80 VOB, IR {7 A 3k 3
ReCIV) My SR i Ao, T £ 3 A i 300 1o L 1
B 1o WEASSZ 5200 B 7E +0. 80 V BfReO; i Ji
PR ReC VO aL Re( VD), Bl : Iy 2 Re (V) —
Re(V, VD 1y i JF g it s Ty & I, K ReCV, VD —
Re(VD &AL I . MR IR HLA 2 + 1. 05 VEY,
e 4 v LI Re(VMD—>Re (VL VDD 3£ 514
HLIIE T » (ER LA LA A B S8 0 L 3 0 1y, 6
FERFH1.05 Vif, iR E A Re 32 DL
BB AR Tk dk s 4 Ak .

WA TR i A5 B 8 3 firR iy CV il
LA TR L= S B TR LI M 1,
AL S8 T3 2, IEmEii g, k]
B w] A B R R b EL B
Wk R F W A L L, BT S AT SRR AE



Fei T R AR P RO, LA ETT

203

g H A 5 2 0 g A (H L W H | E, — Ene|=
47.7/an(mV) i+ H G F| an=0. 55, Hrf o B A%
AR TFREZBIKRR o [HTE 0.3~0.7 Z[H],
FE A i U0 N o B R GEARLCA 0. 55 AR
13BN RE TR n o L1, Rt DN F i T, b &
AW R Re(IV) —e™ —=Re(V), X T &AL HL 7 0%
Lo BEEHMHEAEH0.02 V/sHI KE 0.12 V/s,
LS50 R R R, i 3£ 2 vl Al S b g B
E, AR (1,291 450.004) V RAS, Jidg d #4 50f
MR Z 25 [ E, — E.p | BF{E K58 mV, 42k
A R AR |E, —E. 2 |=56.5/n(mV),
I I U B A AT YRR A X R R N R
Re(VD % 4E K Re (VD

TESA I B 3R 2 B0 AT D L 3 D R I
Lo [RVEEEAG ] 336 ) 0 R AE B | Eq — Eay2 | =77 mV,
IR RE B TH N 073,80 I, W] B8 Ny
Re(VD iR J7 = Re (VD™ o XF F 1, 16 M 35 A 7] 31

B AFAE - 7158 A4 ) e B WL 5~ K g 0. 70, R I
R RN K ReCVD B R ZE Re( V),

1.4r —0.02 V/s
0.04 V/s
Lol o0V
L . S
Lo 670 v/s L/
0.8} —0.12V/s /]
~~ g
"y 0.6} L 4
S 0.4¢ 1/
g 02} =)
N 0.0 ==
S-02F—
—0.4F
~0.61
708 L

0.60 1.00

E(vs. SCE) /V

-0.20 0,I20
4.0 mmol/L ReO; +0.50 mol/L HCIO, & ;
HIEH AL —0. 20 V, HIETEE —0. 20~+1.40 V,
TAERAL Pt R L)

3 AR 4 AN IR PR it 2

Fig. 3 Cyclic voltammograms of different scan rates
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Table 1 Data for I, , I, cyclic voltammetry of 4. 0 mmol/L ReO; +0.50 mol/L HCIO, solution on Pt electrode
o/ (Ves ) Eu/V Enn/V Lo/uA (Ew—Eon)/V  Eo/V Eopn/V Io/uA  (Ewp—Eo)/V
0.02 0. 890 0.811 6.702 0.079 0.492 0. 641 —31.450 0. 149
0. 04 0. 890 0.811 12. 050 0.079 0. 468 0.590 —56. 100 0.122
0. 06 0. 895 0. 819 14. 250 0.076 0. 447 0.589 —76. 200 0. 142
0.08 0. 897 0. 818 19. 110 0.079 0.452 0.588 —93. 300 0.136
0. 10 0. 945 0. 837 20. 580 0.108 0. 462 0.591 —111.700 0.129
0.12 0.917 0. 818 30. 620 0.099 0. 447 0.592 —130. 000 0. 145
72 4.0 mmol/L ReO; +0.50 mol/L HCIO, & &KAE Pt M E1Y I L G IR S50
Table 2 Data for I, I, cyclic voltammetry of 4. 0 mmol/L ReO; +0. 50 mol/L HCIO, solution on Pt electrode
v/(Ves 1) Ea./V Ea/V La/pA (Eq—Ea;)/V Ea/V Ea,/V Ia/pA (Eap,—Ea)/V
0.02 1. 287 1.229 80. 16 0.058 1. 131 1.194 —25.30 0.063
0. 04 1.292 1.233 113.12 0.059 1.113 1. 190 —29.70 0.077
0. 06 1. 290 1.233 120. 50 0. 057 1. 109 1. 187 —30. 00 0.078
0. 08 1.292 1. 235 141. 80 0. 057 1. 108 1. 184 —31.70 0.076
0.10 1. 290 1. 235 163. 80 0. 055 1.107 1.184 —34. 30 0.077
0.12 1. 298 1. 237 192. 40 0.061 1. 108 1. 185 —35.70 0.077
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Fig. 4 Different pulse voltammetry curves of 4. 0 mmol/L ReO; +0. 50 mol/LL HCIO,
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Table 3 Comparison of peak potential for cyclic voltammetry and differential pulse voltammetry

W 7 Ea/V Eo/V Es/V Ea/V E,/V Es/V
TEER R 22 1 1.292 0. 906 0.299 1.113 0. 461 0.317
L3 Bk ol ik 2 vk 1.227 0.820 0. 240 1. 204 0.530 0.392
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Fig.5 Cyclic voltammograms of 4. 0 mmol/L ReO;
in 0. 50 mol/L HCIO, on Au electrode

-150 _ ~150
£-200
~
-200 3250
5 8_—300
E-250} £-350
m = -400
5 =
2300} 0 5 10 15 20
vg t/s
=350}
-400}
0 500 1000 1500 2000
t/s

4.0 mmol/L ReO; +0. 50 mol/L HCIO, .
BB L 6 p AL TAE AR Au HLBKL
P06 s e A il 2k

Fig. 6 Chronopotentiometric curves
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