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Abstract

A recovery process of Ruthenium from waste electronic scrap has been investigated by means of nitric acid leaching as a part
of development for scrap pretreatment process to obtaining an optimum conditions for removal of removing various impurities
such as Pb, Bi, Zn,Al, Bi, Ag Fe, Co, Zr, Si. From the experiments, 90% of Pb leached with 250 g/l pulp density in 10-15%
nitric acid. Leaching behavior of Ba was also similar to that of the Pb, but those of other metal impurities, such as Zn, Al, Bi,
Ag, Fe, Co, Zr, showed different behavior, in which the dissolution rate increased as the concentration of nitric acid in solution
is increased up to the 10% HNO; in solution and then it was constant above 10 % HNO; concentrations. Meanwhile, the dis-
solution of Ru in HNO; solution was less then 100ppm, and that the total content of Ru in undissolved residue scrap was resulted
in an increment of 50%.
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Table 1. Chemical composition of incineration ash
Element Ru Pb Bi Al Ba Si
wit% 11.52 46.12 0.70 0.54 0.85 14.13

AhapolZy] Al 18 W A 55, 2009



28 L d- SRR - T - B - TRER - EE

WO ~1 U1 W

. Motor 2. Controller
. Thermometer 4. Clamp

. Condenser 6. Reactor

. Sampling pipette 8. Impeller

. Rotamantle 10. pH meter

Fig. 1. Experimental apparatus for leaching.
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Table 2. SQX analysis of PDP electronic waste scrap

No. Component Result Unit Det.limit El line Intensity w/o normal
1 Na,O 0.0000 mass% 0.0086 Na-KA 0.2298 0.0000
2 MgO 0.0084 mass% 0.0041 Mg-KA 0.0791 0.0080
3 AL O3 0.7336 mass% 0.0020 Al-KA 15.6094 0.6977
4 Si10, 30.2310 mass% 0.0061 Si-KA 552.7943 28.7494
5 P,0s 0.0697 mass% 0.0012 P-KA 2.6992 0.0663
6 Cl 0.1388 mass% 0.0060 Cl-KA 1.2578 0.1320
7 K;0 0.0072 mass% 0.0018 K-KA 0.1872 0.0068
8 CaO 0.0413 mass% 0.0024 Ca-KA 0.8640 0.0393
9 TiO, 0.0824 mass% 0.0055 Ti-KA 0.3699 0.0783
10 Fe,03 0.3189 mass% 0.0020 Fe-KA 9.3621 0.3032
11 Co,04 0.5176 mass% 0.0017 Co-KA 21.0440 0.4923
12 NiO 0.0241 mass% 0.0013 Ni-KA 1.5272 0.0230
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Table 2. Continued

No. Component Result Unit Det.limit EL line Intensity w/o normal
13 CuO 0.0225 mass% 0.0011 Cu-KA 1.8272 0.0214
14 ZnO 0.2861 mass% 0.0010 Zn-KA 30.7341 0.2721
15 ZrQ, 0.2939 mass% 0.0012 Zr-KA 35.3402 0.2795
16 Ru02 15.1712 mass% 0.0066 Ru-KA 47.4239 14.4277
17 Rh,04 0.0000 mass% 0.0065 Rh-KA 0.0621 0.0000
18 Ag,O 0.5818 mass% 0.0138 Ag-KA 4.6747 0.5533
19 BaO 0.9687 mass% 0.0119 Ba-LA 1.9086 0.9212
20 HgO 0.0227 mass% 0.0028 Hg-LA 1.2039 0.0216
21 PbO 49.6934 mass% 0.0190 Pb-LA 71.3880 47.2581
22 Bi,O4 0.7868 mass% 0.0045 Bi-LA 43.5070 0.7483
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Fig. 3. EDS analysis of ash.
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Fig. 4. The leaching behaviors of metals as a function of
HNO; concentration. (Pulp density : 250 g/L, Temp. :
60°C, Time : 60 min.)
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Fig. 5. The leaching behaviors of metals as a function of
HNO; concentration. (Pulp density : 250 g/L, Temp. :
60°C, Time : 60 min.)
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Table 3. Result of weight reduction experiment

HNO; concentration 5% 7% 10% 15% 20%

Ash before leaching (g) 25.0 25.0 25.0 25.0 25.0

Ash after leaching(g) 12.74 11.70 11.61 11.05 11.70

weight reduction of Ash after leaching(%) 49.04 53.21 53.56 55.78 532
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