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Table 1 Main impurity components in rhenium scrap %
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Table 2 Chemical and electrochemical equilibrium relationships for Re-H, O system
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Fig.2 Variation of cell voltage with electrolytic time at different concentrations of electrolyte
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Fig.3 Corrosion morphology and energy spectrum analysis results of different electrolysis regions after electrolysis
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Fig. 4 XPS analysis resluts of rhenium surface after electrochemical leaching

with different concentrations of nitric acid
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Fig. 6 Crystal morphology and surface composition analysis of KReO, at different crystallization temperatures
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Fig.7 XRD spectra (a) and comparison of main crystal plane crystallinity(b) of KReO,

at different crystallization temperatures
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Fig.8 Crystal morphology and surface composition analysis of KReO, at different feed rates of precipitants
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Fig. 9 Crystal morphology and particle size distribution of KReO, at different stirring speeds
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Recovery of Rhenium from Waste Scrap via Electrochemically Enhanced Leaching and
Precipitation-Crystallization Method
LIU Yuzhe' ,ZHOU Xinyuan®,SUN Yuan', HAN Yalei', LIU Shuai’

(1. Shi-changzu Innovation Center for Advanced Materials ,Chinese Academy of Sciences,
Shenyang 110016,China;
2. Northeast Yucai School yShenyang 110051,China;
3. School of Environmental and Chemical Engineering »Shenyang University of Technology .
Shenyang 110870,China)

Abstract:In view of the problems of high energy consumption, high equipment requirements and low
flexibility in recovering rhenium from processing waste by traditional pyrometallurgical processes,the
electrochemical enhanced leaching—precipitation crystallization method was studied to recover high-
purity KReO, crystals from rhenium secondary resources. The results show that when 22% ~ 24 %
HNO; solution is used as the electrolyte, there is no obvious passivation during the electrolysis
process.and the energy consumption is stable at about 3. 0 kWh/kg. During the electrolysis,Re atoms
at the hexagonal lattice sites on the anode surface lose electrons, combine with hydroxyl groups and
transform through low-valent oxidation states of Re to bridge oxygen connected Re( Il ),and finally
enter the electrolyte in the form of ReO, after reacting with the acid. When potassium salt is used as
the precipitant to recover Re elements in the electrolyte, under the conditions of crystallization
temperature of 25 °C,precipitant flow rate of 6 mL/min, stirring rate of 500 r/min and crystallization
time of 30 min, the precipitated KReO, crystals are in the shape of polyhedral spindle, with good
uniformity in particle size,high recovery rate and purity of 99. 95% , which can meet the requirements
for hydrogen reduction to prepare metallic rhenium. The method can effectively recover rhenium
processing waste and has certain promotion value.

Key words: rhenium; waste scrap; secondary resources; electrochemical ; leaching; precipitation; crystallization;

potassium perrhenate



