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 1  !"#$%&'�()*� 

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

Element W Re 

Content 75.00 25.00 

 

 2  !+",-&'�()*� 

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

wire (ω/%) 

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

[16]
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Fig.1  Effect of cell voltage on current density and energy  

consumption 
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Fig.2  Effect of NaOH concentration on current density and 

energy consumption 
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Fig.3  Effect of electrolysis temperature on current density and 

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 

X/% 

Anode t/h ∆m/g E/kW·h·kg

-1

 η/% 

W Re Mo 

W-Re scrap 5 10.1 2.28 99.47 99.67 100.00 - 

W-Mo-Re waste wire 20 34.9 1.43 99.11 99.33 99.71 99.97 

 

������ SEM��	
��
��������

������������ 7! 8"#� 

$ 7a! 7b%&�$'W(Mo(Re�)*+,

-.�/0����)123���$ 7c! 7d%&�

��45����6789:;)�<�������

EDS =;����� 8 "#�$ 8 %&���4

5����678W(Re9>;)�?@��45W(

ReAB	9�C�)�DEF����GH�� 

2.2  ��������	
��
� 

IJKLMNOP�QRS	
TU=VWXY

Z[\�=]^_J`abc(CaCl

2

�8(�d OH

-

ec(WVfecg`ahi�M(N(PTU+�

jk� 

2.2.1  ���������	
��
�� 

l 100 mLMP���dmn W 23.18 g·L

-1

�Re 

8.12 g·L

-1

�Mo 0.63 g·L

-1

�OH

-

ec 19.5 g·L

-1

opqr

st�<rsuv'wxyz{t�|}yz~���

�`abc��-���������	����y

z`a 2 h�^_,�`abc�M(N(PTU+�

jk����� 9"#� 

$ 9 %&��`abc�' 40 �h�W(Mo

TU+�bc���������`abc�' 40 �

h�W(MoTU+�bc����*���`abc

� ReTU+jk����� CaCl

2

TMN45$'T

U���= Re�/0 Re78����`abc�� 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 


 7  ����� !" � SEM#$�� 

Fig.7  SEM morphologies of anode (a, b) and cathode (c, d) 

before (a, c) and after (b, d) electrolysis  
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 8  ���" EDS2567 

Fig.8  EDS analysis result of cathode after electrolysis 
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Fig.9  Effect of reaction temperature on precipitation ratio of W, 

Mo and Re 
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Fig.10  Effect of CaCl
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 dosage on precipitation ratio of W, Mo  

and Re 
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Fig.11  Effect of OH

-

 concentration on precipitation ratio of W, 

Mo and Re 
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Fig.12  Effect of W ion concentration on precipitation ratio of W, 

Mo and Re 
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Fig.13  Effect of reaction time on precipitation ratio of W, Mo 

and Re 
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Table 5  Precipitation separation verification test results of 

tungsten rhenium electrolytic solution 

Composition of liquid 

after precipitation/g·L

-1

 

Precipitation ratio/% 

Volume of 

filtrate/L 

W 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%��:Lw56xW�Mo	
0oUy 0.02 g·L

-1

Z 1.72 mg·L

-1

123�:;z{|}~�<cd4=Z

]^bcd��0�e�w�W�Mo ���0o��

98.86%Z 98.55%13��n CaCl

2

�:L��6�

4.00%~5.00%Re������ CaWO

4

Z CaMoO

4

��

�����[/ Re �����;��n�6/4=


&�100 �
 100 g�6�4= 264.3 g�

[5]

���

i���0��������;1 

~���������������~ XRF0�B

cd[0����W 94.04%�Mo 3.01%Z Re 2.62%�

B SEM� Z XRD�¡0oO� 14Z� 15PQ1�

� 14���CaWO

4

/CaMoO

4

¢z£/��� �¤�

¥¦�XRD�¡u§B£¨©[� CaWO

4

Z CaMoO

4

1 

ª`a�:Lw5«¬w�­� 12 klmij

�®¯�3�°± KCl lmij�/ KCl ²³�´�

04=w�µ�¶·	¸y Re	
&� 20 g·L

-1

w�

¹ºy»hM¼ 12 h�`�� KReO

4
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Fig.14  SEM morphology of CaWO
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 mixture 
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Fig.15  XRD pattern of CaWO
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/CaMoO
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 mixture 
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�45 W��	
� 23.18 

g·L
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Mo ���� 99.55%��:Lw56x W�Mo 	
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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

-1

, 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

-1

, respectively. The wire waste is easier 

to be electrochemically dissolved than the block waste. Under the conditions of reaction temperature of 80 °C, CaCl

2

 dosage of 3 times of 

theoretical dosage, OH

-

 concentration at 9.5 g·L

-1

, W ion concentration at 23.18 g·L

-1

, reaction time for 2 h, the precipitation ratios of W 

and Mo are 99.86% and 99.55%, respectively. The white precipitate of CaWO

4

/CaMoO

4

 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 KReO

4

 white crystals are prepared. 

Key words: W-Re alloy; electrochemical dissolution; W-Re electrolytic solution; precipitation separation; recovery 
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