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Table 1 Main chemical composition of W-Re scrap («/%)

Element W Re

Content 75.00 25.00

F2 BERELHOETELERS
Table 2 Main chemical composition of W-Mo-Re waste

wire (/%)

Element W Re Mo Hf

Content 73.04 26.25 0.09 0.01
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Table 3 Electrode reaction and standard reduction electrode

potential”f"

Electrode reaction E’25 C)IV
W+80H — 6e=WO,>+4H,0 -1.01
Re+80H — 7e=Re04 +4H,0 -0.584

Mo+80H —6e=Mo04>+4H,0 -0.92

Hf+40H — 4e=HfO(OH),+H,0 25
40H —4e=2H,0+0,1 0.401
2H,0+2e=H,1+20H -0.828
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Fig.2 Effect of NaOH concentration on current density and

energy consumption
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energy consumption
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Fig.4 Effect of total ion concentration of W-Re on current density
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Fig.5 Relationship between ion concentration and electrolysis time
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Fig.6 Relationship of current and electrolysis time
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Table 4 Results of electrochemical dissolution under suitable process conditions

X9
Anode t/h Amlg E/kW-h'kg™ 0% %
w Re Mo
W-Re scrap 5 10.1 228 9947 99.67 100.00 -
W-Mo-Re waste wire 20 349 143 99.11 99.33 971 9997

FHRME - K FH SEM ) B 4K 2 A 117 i 9 BH P F A 1 3
ST R AL, HE 5 mE 7 FE 8 fios.
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Re LU AA T 255 5 B A A B AR 6 T s B 1)

22 $BEREMRIRIRANER MRS B
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Fig.7 SEM morphologies of anode (a, b) and cathode (c, d)

before (a, ¢) and after (b, d) electrolysis
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Fig.8 EDS analysis result of cathode after electrolysis
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Table S Precipitation separation verification test results of

tungsten rhenium electrolytic solution

Composition of liquid

Volume of S N Precipitation ratio/%
filtrate/L after precipitation/g-L™ P °
Re Mo W Re Mo
1.65 0.02 4.72 1.72 99.86 4.09 99.55
2.78 0.01 2.78 1.55 99.88 4.82  99.32

99.55%, YUESHHE WP & WMo ¥R 5 20 5l % 4 0.02 gL
A 172 mg L' B, BRGSOk AR iR A
ERETEN A DTE 7 B LI fa, WL Mo [BICR 53 555 3]
98.86% M1 98.55%. WAL, 1 CaCly PUESEH L A7
4.00%~5.00%Re 512K, F 2t CaWO, Al CaMoO, T iE
IR IS ) Re $42K, BT BR IR S 8 7K (1) v il
JERK (100 CH 100 g /K a1 264.3 ¢) B, wT LA
FHFIK 7853 UE¥ Bt T e [RICRR

28, YR TSR A AYTE, 4 XRF 21
T2y, EEN W 94.04%. Mo 3.01%F1 Re 2.62%,
L SEM JESA XRD KI5 il Wil 14 A& 15 frox.
B 14 v 411, CaWO,/CaMoO, i & i = B 30l BRI
WKL, XRD Bl B A AHZ %k CaWO, 1 CaMoOy.

¥ EARVPUBEHEWICE)S, Wi 12 R =
(Fz:0 (3) 1HH KCI #igH &) 1 KCI [EfE, ffx
SNVEIRIG, AR KA E Re I KT 20 gL )&,
A B4 12 h BL BRI KReOy 5 14

K 14 CaWO,/CaMoO,R& ) SEM JE3H

Fig.14 SEM morphology of CaW0O./CaMoO, mixture
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Fig.15 XRD pattern of CaWO,/CaMoO, mixture
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EMAMET, W. Rew Mo W H %I KT 99.00%, H.
FOUIL 8% 1 IA 99.00% LA s #34HBR IR 22 (1) WL v RE AR 4R
BRRIA S RMIG, 22 R BERHR PR R B8 L HL
2) 5B P AR V11 R M A 2 DT 4 S IR IE L T
SBH N RNIRFE 80 'C, CaCl, &4 3 53t
O OHKRIZ 9.5 ¢ L™, W W 3 T %N 23.18
g-L RN TE] 2 he FEBEAR AR R, WOUTTE Ol 99.86%,
DUERN 99.55%, VUEEHIEW T W Mo /%
/\”Uﬁéioosz‘En 1.72 mg-L™'.
3) R SRR I A R IR AR PR AR DT
SR LTI, W Mo [HICR 535k 31 98.86% 411 98.55%,
H T3 CaWO,/CaMoOQ, T A WIES N ER TE Bk .
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Study on Electrochemical Dissolution and Precipitation Separation of W-Re Alloy

Chen Kunkun, Cao Qigao, Meng Hanqi, Zhang Bosheng, Zhao Panchao, Dang Rui
(Northwest Institute for Nonferrous Metal Research, Xi’an 710016, China)

Abstract: In view of the waste of W-Re alloy, the electrochemical dissolution method was used to dissolve W, Mo and Re completely in
the sodium hydroxide solution, and then the selective precipitation separation of the electrolytic solution performed using calcium chloride
to precipitate W-Mo and potassium chloride to precipitate Re. The suitable technological parameters for electrochemical dissolution and
precipitation separation of W-Re alloy waste were studied and determined. The results show that when the cell voltage is 2.5 V, the NaOH
concentration is 100 g-L™', the electrolysis temperature is 30~40°C, the electrode distance is 20~30 mm, and the total W-Re ion
concentration is 30~35 g~L'1, the dissolution ratios of W, Mo and Re are all more than 99%, the current efficiency is over 99%, and the
electrolysis energy consumption of W-Mo-Re waste wire and W-Re scrap is 1.43 and 2.28 kW-h-kg™', respectively. The wire waste is easier
to be electrochemically dissolved than the block waste. Under the conditions of reaction temperature of 80°C, CaCl, dosage of 3 times of
theoretical dosage, OH™ concentration at 9.5 g-L™', W ion concentration at 23.18 g-L™', reaction time for 2 h, the precipitation ratios of W
and Mo are 99.86% and 99.55%, respectively. The white precipitate of CaWO4/CaMoO, mixture is obtained, and its SEM morphology
shows it is mainly spherical particles. After the above two processes, the recovery ratios of W and Mo are 98.86% and 98.55%,
respectively and KReOy4 white crystals are prepared.
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