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Abstract

Rare platinum group (RPG)including rhodium, ruthenium, iridium, osmium, exists at the rate of 0.4 ppb or less in the earth's
crust. For the purpose of suggestion to developing necessity for recycling technology with the RPG, survey on the characteristics
and the recovery technologies was carried out by using patent information.
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Fig. 1. Precious Metals in the periodic table of elements.

Table 1. Grade and ore deposit of the platinum group metals in the specific ore (grade [gfton],

deposit [ton])
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=+ 59 1,032 42 1,355 42 496 38 11 25 155 93 19 22
a5 25 437 35 1,132 46 543 40 11 71 440 1 66.5 71
FelE| 8 139 12 388 4 47 29 <3.1 1 6 4 4
2F 3 53 8 257 3 37 33 <3.1 3 19 2 7.6 8
ogE | 1 19 2.3 74 0.8 9 12 <3.1 3 24 <31
QXAE 0.8 16 0.6 6 12 <3.1 1
A 1,696 3,206 1,138 242 620 108.5
Z9 8.1 8.71 7~27 0.9 38 223
Table 2. Global market for ruthenium and iridium (quoted from Johnson Matthey “Platinum 2006”)
JRPSTON FH F (Koz) ol 8] F (Koz)
‘04 '05 ‘06 04 '05 '06
Electrochemical 96 96 137 27 28 34
Chemical 123 164 222 25 26 33
Electronics 388 582 874 30 32 28
Others 65 49 55 38 42 36
Total 672 891 1289 120 128 131
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Table 3. Import phases and scales of ruthenium in domestic (2006)
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Table 4. Physical properties of the rare platinum group Metals
Rh Ir Ru Os
AANF 45 77 44 76
A= 1029 192.22 101.07 1902
AT = ECC FCC HCP HCP
AR5 (25), A 3.8034 3.8392 (S';)zfggz ((:/)a)zfgg)
U% (20), glem® 12.42 22.56 12.37 22.59
+4,°C 1,963 2,457 2,250 2,700
HH , °C 3,727 4,527 3,900 (5,500)
A &-& (25°C), pQ-cm 451 53 7.6 9.5
A XA (0~100°C), / °C 0.00463 0.00427 0.0046 0.0042
dA=S, Wm'K! 150 147 105 87
v g (0°C), J.g'K! 0.238 0.135 0.57 0.13
A3 ZA F (20~100°C), / °C 8.5x10° 6.5x10° 9.1x10% 4.6x10®
%€, Nm? 39.7 52.8 432 55.9
ZAEJALE (To), K 0.14 0.49 0.655
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Table 5. General properties of the rare platinum group metals
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Fig. 11. The patent percentage according to recovery methods
for rhodium.
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Fig. 12. The patent percentage according to recovery methods
for ruthenium.
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