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Extracting Palladium From Spent Palladium-Carbon Catalyst by Hydrothermal Method
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Abstract: The hydrothermal extraction of palladium from waste palladium-carbon catalyst was carried out
in aqua regia as the leaching agent. The effect of reaction time, reaction temperature and amount of aqua
regia on the palladium leaching rate was investigated by orthogonal experiment. From single factor
experiments, the process parameters were optimized within the experimental range. The palladium
leaching rate was 99% , when the hydrothermal extraction was conducted in a sealed reactor, at 90°C for 3
hours with a liquid-solid ratio of 40 mL/g. By using the sealed environment the reagents were recycled
while pollutants could be reduced.
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Tab.1 Main components of the spent palladium carbon catalyst
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Tab.2 Constituents (by XRF) of the spent palladium-carbon

catalyst after washed with anhydrous alcohol
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Tab.3 Factors and levels of orthogonal experiment

Factors Level
1 2 3
A T/C 80 90 100
B t/h 1 2 3
C V (aqua regia)/mL 10 20 30
K4 EXRBLER
Tab.4 Orthogonal experimental results
No. Factor Immersion/ Leaching
A B C (g/L) rate/%
1 80 2 10 0.31 93
2 80 3 20 0.27 81
3 80 1 30 0.291 87.3
4 90 2 20 0.28 84
5 90 3 30 0.318 95.4
6 90 1 10 0.275 82.5
7 100 2 30 0.287 86.1
8 100 3 10 0.291 87.3
9 100 1 20 0.286 85.8
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Tab.5 Range analysis of the orthogonal experiment

Average Immersion/(g/mL)

Factor Range
Level 1 Level 2 Level 3
A 261.3 255.6 262.8 2.7
B 261.9 263.1 251.1 8.1
C 259.2 263.7 268.8 6
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Fig.1 Effect of the amount of aqua regia on

the leaching rate of palladium
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leaching rate of palladium
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Fig.3 Effect of the time on the leaching rate of palladium
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