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New Technology for Preparation of High Compacted Density
Palladium Powder by Chemical Reduction Method

CHEN Zhiyu', WANG Deyu’*, PAN Congming”, GAO Xianggian®,
FANG Xiao*, LI Li*, LI Rui*, BAI Weidao®
(1. Jinchuan Group Shanghai Metal Resources Limited Company, Shanghai 200061, Chinaj;

(2. Jinchuan Group Copper and Precious Metals Limited Company, Jinchang 737100, Gansu, China)

Abstract: The particle size and density of high compacted density palladium powder prepared under
different conditions were investigated by using the complex solution in the refining process of platinum
group metal palladium as raw material, and the optimal preparation process and technical conditions were
selected through experiments. The results show that high compacted density palladium powders with
uniform particles and compacted density up to about 3.25 g/cm® can be prepared by direct reduction of
palladium complex solution with hydrazine hydrate to form palladium sponge as crystal seed at pH=8 and
further reduction with hydrazine dihydrochloride.
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Table 1 Effects of initial pH values on compacted densities of palladium powder

Wt pH KA Wk I h Bk I
Riff/mm  PRSCEE/ (g em ™) FWWKIE/(g- LD Riff/mm  PRSCEE/ (g em™®)  JEHOKIE/ (g LD
7 0. 086 0.61 2.58 0.072 0. 86 7.36
8 0.092 0.77 1.32 0.073 0.92 2.11
9 0.100 0.93 0. 56 0.121 0.95 0.47
10 0.103 0. 96 0.002 10 0.135 1.13 0.001 80
11 0. 102 0. 95 0.000 35 0. 144 1.11 0.000 21
12 0.105 0. 96 0.000 37 0.143 1.15 0.000 21
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Table 2 Particle sizes and compacted densities of

palladium powder corresponding to different temperatures

T/ C PR mm JRIEHFE/(g e em ) S ges
25 0. 058 0.63 A
30 0. 070 0.67 S % 18
35 0. 082 0.71 R 2% 18
40 0. 086 0.93 SN Fe
45 0. 090 0.98 SN R
50 0.138 1.35 S AR
55 0.128 1.39 LR
60 0. 084 0.82 S Ji) B4
65 0.085 0.67 2R B
70 0. 058 0. 66 S i 24
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Table 3 Palladium particle sizes and compacted densities

corresponding to different palladium concentrations

e B hriz/ %39 .

(g« L1 mm (g+cem ) ik
25 0. 065 0. 64 Il 9 5 A% 5 1T B
50 0.077 0. 68 il v i 4 5 AR
100 0. 089 0.73 UL 5 A1 5
150 0.093 0. 94 Il I 4] B¢
200 0.145 1.39 I I R K A R
250 0. 097 1.23 il 8 S A R A P AR
300 0. 081 1.21 il U AN KA A B
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Table 4 Test results of preparation high compacted density

palladium powder by directly introducing

palladium sponge as crystal seed

Gii fn T g #7442 /mm PRIEPE (g« em™?)
1 0.5 0.111 1.11
2 1.0 0.132 1. 09
3 1.5 0.125 1.13
4 2.0 0.127 1.11
5 2.5 0.110 1.12
0.160 120
0.1551
£
=l
G 0.150
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Fig. 1 Test results of preparation high compacted
density palladium powder by directly generating

palladium sponge as crystal seed
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Table 5 Effects of stirring speed on compacted density of

palladium powder when adding hydrazine hydrate

5 HE/(reminT!) KR mm RIEE/(gem)
1 30 0. 145 1.93
2 60 0.178 2.32
3 90 0.175 2. 11
1 120 0. 161 2.05
5 150 0.163 2.03
6 180 0. 156 1.92
7 210 0. 152 1. 81
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Fig. 2 Effects of dosage of hydrazine hydrate on

compacted density of palladium powder
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Table 6 Effects of stirring speed on high compacted density

palladium powder when adding hydrazine dihydrochloride

Hi5 FE/(remin ) R/ mm REHE/ (g om )
1 30 0.077 1.31
2 60 0. 085 L. 44
3 90 0.122 1.63
4 120 0.153 2.12
5 150 0.176 2.38
6 180 0.173 2.43
7 210 0.175 2.52
8 240 0.177 2.67
9 270 0. 155 2.51
10 300 0.131 2.42
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Fig. 3 Effects of adding rate of hydrazine
dihydrochloride on density of high compacted

density palladium powder
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Fig. 4 XRD pattern of high compacted density palladium powder
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Fig. 5 SEM morphologies of high compacted density palladium powder
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Table 7 Chemical element analysis results of high density heavy palladium powder 1%
S Ag Au Pt Rh Ir Ru Ni Cu Fe Pb 7n Bi Cr Sn Al Mg Mn Si Bt

2024-234 0 0.0011 0.0057 0.000 59 0.000 058 0.000 067 0.000 025 0.000 12 0.000 3 0.000 26 0.000 033 0 0 0 0.00013 0.00012 0 0.000630.031
2024-235 0 0.002  0.006 3 0.000 62 0.000 11 0.000 067 0.000 033 0.000 15 0.000 42 0.000 31 0.000 092 0 0.000 017 0 0.000 22 0.000 14 0 0.000 44 0.026
2024-238 0.000 025 0.000 33 0.0056 0.001 0.000 083 0.000 14 0.000 017 0 0.000 52 0.000 18 0.000 033 0 0.000 025 0 0.00013 0.00016 0 0.0011 0.022

2024-239 0.000 05 0.000 15 0.007 3 0.001 8 0.00013 0.000 18 0 0 0.000 55 0.000 18 0.000 025 0 0.000 041 0 0.00012 0.00018 0 0.001 0.025
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