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Study on Preparation of High Purity Platinum from Pt-Pd Concentrate

SUN Jing-tao, HUANG Shao-yong, CHEN Shan-wen, LIU Yong-ping

(Guixi Smelter, Jiangxi Copper Company Limited, Guixi 335424, Jiangxi, China)

Abstract: To address difficult treatment of nitric oxide and palladium in platinum products exceed standard
due to incomplete denitration during prepare platinum from Pt-Pd concentrate by traditional process of
dissolving with aqua regia and repeated precipitation with ammonium chloride, a new hydrometallurgy
short process for extracting high purity platinum from Pt-Pd concentrate, sodium chlorate dissolution,
hydrolysis, palladium removal with dimethylglyoxime and reduction refining with hydrazine hydrate, was
proposed. Combined with industrial production practice, technological process and principle of new scheme
were analyzed and the optimum reaction conditions in each stage were determined. The plant practices show
that sponge platinum meeting standard of SM-99. 95 with direct recovery rate of platinum of 98% is stably
prepared. New process has the advantages of simple, strong adaptability to raw materials, low cost and
easy to operate.
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Table 1 Main components of palladium extraction solution /(mg+ L")
5 Ag Pt Pd Te Se Cu Pb Ir Rh Ru
1 87 3882 201 574 324 36 804 29 156 108
2 63 3903 93 768 362 33 660 19 238 97
3 52 3521 156 865 662 33 594 23 95 86
4 57 3459 156 798 462 33 712 25 106 90
5 61 3703 156 798 462 33 660 19 108 94
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Fig. 1 New process flowcharts of platinum refining
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Fig. 2 Effect of ammonium chloride dosage

on platinum precipitation
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Fig. 3 Effects of acidity and potential

on platinum dissolution
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Table 2 Standard potentials for

precious metals at 25 C

FEL H Aut/Au Av*t[/Au Pt'' /Pt It [Ir  Pd?'/Pd

PR 7 /V 0 1.58 1.4 1.2 1.15 0.98
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Table 3 pH® and pH equilibrium equations of chloride ion hydrolysis

reaction of platinum-group metals™-
S pHios pH -4 77 2 3

PeCli +2H,0=2H" +4Cl" +Pt(OH), (# ) 4.29 pH=4.29—0.5lg a2~ +2lg a
PtCli~ +4H,0=2H" +6Cl~ +Pt(OH), (4541 1) 3. 88 pH=3.88—0. 25lg apz— +1. 5lg aq—

PACl;~ +2H,0=2H* +4Cl~ +Pd(OH), (i ) 5.175 pH=5.175-0. 5lg a2~ +2lg ag-
PACE~ +4H,0=2H" +6CI~ +Pd(OH) (R ) 4.95 pH=4.95—0. 251g apz— +1.5lg a¢ -

ROCE ™ +3H,0=3H" +6Cl" +Rh(OH); CAEA KR 6. 45 pH=6.45—0. 33lg a2~ +2lg a,
RhCl;~ +4H,0=2H" +6Cl +Rh(OH), (5 ) 6. 05 pH=6.05—0. 25lg agz~ + 1. 5lg ag~
IrCli~ 4+3H,0=3H" +6Cl" +Ir(OH); (4 4) 2.637 pH=2.637—0.33lg a3 +2lgay-
IrCl;~ +4H,0=2H" +6C1~ +Ir(OFD, (5 Bf2) —1.58 pH=—1.58—0. 25lg a2~ +1.5lg a,
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Table 4 Main components of intermediates
[(g-L7")

AR Au Ag Pt Pd Rh Ru Ir Pb

SALVESAWE 0.002 0.008 61.32 2.59 0.37 0.012 0.026 0.110
JK RIS 0.001 0.002 58.61 0.11 0.011 0.011 0.028 0.004
YIS 0.001 0.002 58.25 0.003 0.006 0.008 0.023 0.030
PUEJE W 0.001 0.002 1.16 0.001 0.001 0.001 0.002 0.005

0

W 0.001 0.001 0.081 0.001 0.001 0.001 0.002 0.005
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