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Abstract

The recovery of platinum group metals (PGMs) from the leach solution of spent auto-catalyst and the wash solution of the
leach residue was investigated in the laboratory scale experiments by the cementation process using metal powders as the reduc-
tant. In this study, the effect of Al, Mg and Zn powders on the cementation process was particularly examined. Aluminum pow-
der was selected as the most suitable reductant for the cementation of PGMs. At the cementation time of 10 minute under the
aluminium stoichimetric amount of 19.3 and the reaction temperature of 50~60°C, the recovery of platinum group metals from
the leach solution of the spent auto-catalyst was found to be 99.3%, 99.4%, 90.2% for Pt, Pd and Rb, respectively. Under the
same conditions with the aluminium stoichimetric amount of 45, the recovery of platinum group metals from the wash solution
of the leach residue of spent catalyst was observed to be 97%, 97% and 90% for Pt, Pd and Rh, respectively. In addition, it was
possible to upgrade the platinum group metals in the precipitates obtained from the cementation process by about 10% through
the removal of metal impurities by the nitric acid leaching at ambient temperature.
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Table 1. Composition of leach liquor of spent automotive catalyst used for the study (ppm)
Elements Pt Pd Rh Mg Al Fe Ce Pb
Leach liquor 349 172 51 1,704 11,700 520 5,400 1,220
Wash solution 61 34 10 381 2,650 101 769 333
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Fig. 1. Variation of the acidity and temperature of the
leachate of the spent autocatalyst with the addition
of Al powder. (Volume of leachate, 250 ml; 347
ppm Pt, 172 ppm Pd, 51 ppm Rh)
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Fig. 2. Effect of the stoichiometric amount of aluminum on
the cementation of PGMs from the leachate of the
spent autocatalyst at 50~60°C for 10 min. (Volume
of leachate, 250 ml; 347 ppm Pt, 172 ppm Pd, 51
ppm Rh)
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Fig. 3. Effect of the stoichiometric amount of magnesium
on the cementation of PGMs from the leachate of
the spent autocatalyst at 50~60°C for 10 min. (Volume
of leachate, 250 ml; 347 ppm Pt, 172 ppm Pd, 51 ppm
Rh)
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Fig. 4. Effect of the stoichiometric amount of zinc on the
cementation of PGMs from the leachate of the spent
autocatalyst at 50~60°C for 10 min. (Volume of
leachate, 250 ml; 347 ppm Pt, 172 ppm Pd, 51 ppm
Rh)
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Fig. 5. XRD patterns of PGMs precipitates recovered from
the leachate of the spent autocatalyst by the
cementation using Al, Mg and Zn powder at

50~60°C for 10 min. (Volume of leachate, 250 ml;
347 ppm Pt, 172 ppm Pd, 51 ppm Rh)
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Table 2. Impurities in the PGMs precipitates recovered from the leachate of the spent autocatalyst by the cementation using Al,

Mg and Zn powder (wt.%)
Elements .
Reductants Pt Pd Rh Al Mg Fe Ni Ce Pb
Al 33.54 16.53 4.45 5.14 0.01 0.13 0.52 86 ppm 35.67
Mg 3542 174 4.80 0.13 2.34 1.26 0.55 23 ppm 23.82
Zn 32.38 17.27 4.57 0.16 0.01 0.06 0.26 80 ppm 26.12
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Fig. 7. Leaching of metals from PGMs precipitates by HNO;
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Fig. 8. Effect of time on the leaching of metals from PGMs
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5 /100 ml)
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Table 3. Grade and loss of PGMs after the leaching of precipitates with acids

Leaching conditions Grade of PGMs after leaching (%) | Loss of PGMs after leaching (%)
Acid Temperature (°C) | Time (min)
0.5 M HNO; 75 30 65.59 3.25
1.0 M HNO;3 50 30 65.57 2.53
1.0 M HNO, 50 60 68.68 4.68
1.0 M HNO,3 75 30 65.38 9.59
2.0 M HNO, 50 30 62.59 5.65
1.0 M HCI 50 30 66.23 16.54
80 o4 (cementationyd -2 BT ofg# 3]—’?‘5} L
e HNO, 3= 3& 53R TIPNL Asle) BUNZEE

Leaching (%)

Pt Pd Rh Pb Al Ni Fe
Metal elements

Fig. 9. Leaching of metals from PGMs precipitates by 1.0
M HNO; and 1.0 M HCl at 50°C for 30 min. { Pulp
density; 5 g/100 ml)
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