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Table 1 Chemical composition of the different forms of W-Re alloyed scraps (/%)

Element wW Re Fe Mo Al Sh Ni Balance
Powder form 94.542 5.103 0.064 0.007 0.076 0.014 0.017 <0.001
Block form 94.873 5.008 0.015 0.009 0.056 0.013 0.024 <<0.001
Wire form 94.921 5.012 0.021 0.004 0.026 0.022 0.019 <0.001
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Fig.1 Morphologies of the different forms of W-Re alloyed scraps before (a-c) and after (d-f) pretreatment: (a, d) powder,
(b, e) block, and (c, f) wire
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Fig.2 Flow chart of recycling rhenium from different forms of

W-Re alloyed scraps
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Fig.6 SEM morphologies (a-c) and corresponding EDS results (d-f) of the NH,ReO,4 powder recycled from the three different

forms of W-Re alloyed scraps: (a, d) powder, (b, e) block, and (c, f) wire
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Table 2 Chemical composition of the NH4sReO, powder recycled from the three different forms of W-Re alloyed scraps (/%)

Element Re w Fe Mo Al Sb Ni Cu Cr Balance
NH;ReO4(a)  69.715 0.003 0.002 0.002 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001
NH4ReO4 (b) 69.388 0.005 0.003 0.004 <<0.001 <0.001 <0.001 <0.001 <0.001 <0.001
NHsReO4(c)  69.347 0.007 0.001 0.002 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001

Note: (a)-powder; (b)-block; (c)-wire
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Fig.7 XRD patterns of the rhenium powder prepared by
NH4ReO, after reduction at 550 C
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Fig.8 SEM morphologies (a-c), corresponding EDS results (d-f) and particle size distribution (g-i) of the rhenium powder
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Table 3 Chemical composition of the rhenium powder prepared by NH4;ReO, after reduction at 550 C (w/%)

Element Re W Fe Mo Al Sb Ni Cu Cr Balance

Rhenium (a) 99.952 0.015 0.013 0.009 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001
Rhenium (b) 99.939 0.013 0.040 0.002 <0.001 <0.001 < 0.001 <0.001 <0.001 <0.001

Rhenium (c) 99.915 0.029 0.047 0.008 <0.001 <0.001 <0.001 <<0.001 <0.001 <0.001

Note: (a)-powder; (b)-block; (c)-wire
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Investigation of Recycling Rhenium from Different Forms of W-Re Alloyed Scraps

Xu Dang"?, Cheng Jigui'?, Chen Pengqi*?, Zhang Jiuxing'?, Cao Qigao®, Chen Kunkun®, Zhao Panchao®
(1. School of Materials Science and Engineering, Hefei University of Technology, Hefei 230009, China)
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Abstract: Rhenium is a rare refractory metal with unique characteristics and has been widely used. In the case of insufficient
rhenium resources, recycling rhenium from rhenium-bearing scraps is considered to be one of the important ways to obtain rhenium.
In this work, W-Re alloyed scraps in the form of powder, block and wire were selected to recycle rhenium by a pyrometallurgical
method, and the properties of the recycled intermediate NH,ReO, obtained by oxidation roasting, ammonia leaching, evaporative
crystallization and the rhenium powder obtained by hydrogen reduction under different process parameters were analyzed. The
results show that the form of W-Re alloyed scraps has a significant effect on the recycling process and recovery rate of rhenium
powder. The W-Re alloyed scraps in unalloyed powder form, alloyed block and alloyed wire form have different oxidation
temperatures, and the volatilization rates of Re,O; are different at different temperatures. The purity of rhenium powder recycled
from three different forms of W-Re alloyed scraps in powder, block and wire are 99.952%, 99.939% and 99.915%, respectively, and
the recovery rates of rhenium are 95.62%, 94.57% and 91.59%, respectively.

Key words: W-Re alloyed scraps; rhenium; recycling; pyrometallurgy; forms of scraps
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