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Table 1 Relationships between pressure and temperature of precious metals

Relationship betw een

Element Smelting point/ K Boiling point/ K T emperature range/ K
pressure and temperature
Pd 1828 3 337 lgp= - 19 8007~ ' 0.755lgT + 13.945 298~ 3237
Pt 2 042 4100 lgp= - 27 8907~ ' 1.7701gT + 17. 835 2 042~ 4 100
Rh 2 236 3970 lgp= - 293697 ' 0.880lgT + 15. 625 298~ 3 970
Au 1337 3130 lgp= - 192807 '- 1.010lgT + 14. 505 1337~ 3 130
Ru 2 607 4 423 lop= - 32 7707 '+ 12.505 1 940~ 2 377
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Table 2 Steam pressure of

some precious metals at 1 673 K

Element Vapor pressure/ Pa
Pd 0. 47
Pt 2.88x 1077
Rh 1.70x 1077
Au 0.50
Ru 8.20x10"°
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Table 3 Composition of materials

Species ALO; Si Fe Mg
Catalyst 83.60%  0.3800% 0.1500% 0.060 0%
Carbon

ALS;3

Species Pd Pt C ALS;
Catalyst 0.015 4% 0.002 7 %o

Carbon 298%

ALS;3 99%
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Table 4 Experimental results

M ass loss rate/ %

w (ALO3)/ %

Concentration multiple

T emperature/ K

6.67 Pa 66.7 Pa 666.7 Pal 333 Pa 6.67 Pa 66.7 Pa 666.7 Pal 333 Pa 6.67 Pa 66.7 Pa 666.7 Pal 333 Pa

1273 10.2 11.3 10. 6 10. 8 82.4
1373 13.6 12.9 13.4 13.2 8.20
1473 15.7 16. 4 16. 8 14.6 81.7
1573 20.7 19.5 18.7 18.6 80. 8
1673 27.2 25.1 25.17 24.3 79.5

82.2 82.2 82.2 1.08 1.08 1.08 1. 08
81.9 81.7 81.6 1. 11 1.10 112 1. 12
81.4 81.4 81.6 1.13 1. 13 112

80.5 81.0 81.2 1.18 1.19 1.15 1. 16
79. 8 79.8 79.7 1.25 1.23 1.23 1.24
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Fig. 1 Changes of reduction ratio
with pressure
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Table 5 Experimental results for

%:

multr distillation
Number of Mass loss/ g Concentration multiple
distillation No. 1 No.2 No. 1 No.2
I 0.61 0.52 1.18 1. 15
II 0.45 0.43 1. 15 1. 14
il 0.39 0.39 1.15 1. 15
v 0.31 1. 14
Total index 1.76 1.34 1.79 1. 50

(No. 1 experiment condition: 66.7 Pa, 1 573 K, 3 h; No. 2 experr
ment condition: 666.7 Pa, 1573 K, 3 h)
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Concentrating precious metals in catalyst with aluminum sub-sulphide

Abstract:

WU Guoryuan', DAI Yong nian’
(1. Department of Materials Science and Engineering, Yunnan University, Kunming 650091, China;

2. Department of Metallurgy, Kunming U niversity of Science and T echnology,
Kunming 650093, China)

The concentration of precious metals in the waste catalyst by reducing Al,O3 with sub-sulphide of Al in special vacuum

furnace was studied. Under condition of temperature 1 473~ 1 673 K, vacuum > 666. 7 Pa, the reduction ratio of Al;03 can achieve

20% ,

tions,

the concentration multiple is 1. 2. For a fixed amount of reactant,

and the overall recovery ratio of precious metals surpasses 92% .

the concentration multiple rises to 1. 6 through four distilla-

Key words: alumimum sub-sulphide; catalyst; concentration of precious metals
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