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ABSTRACT

A study on the recovery of yttrium was conducted using the phosphor sludges generated in the recycling process of obsolete
CRTs. Ytrium was leached by HCl and HNO;. The leaching efficiency of yitrium was extensively investigated in terms of acid
concentration, leaching temperature and time, and pulp density. Yttrium and lead was recovered from leaching solutions also by
precipitation method. The leaching behavior of yttrium was similar in both acids. The leaching efficiency of yttrium for both
acids increased with time at the conditions of 3.0M, 90°C, and 280 g/L of pulp density. After 40 minutes, it was saturated to
93% and 90% for HCl and HNO,, respectively. Yttrium was recovered from leaching acid solution by the addition of H,C,0,
while lead was removed as PbSO, by Na,SO,.
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Fig. 1. Cross-section of a cathode ray tube.
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Fig. 2. Flow sheet for the recycling process of the obsolete CRT.
Table 1. Chemical composition of the sample used in this experiment.
Elements Eu Y Al Ca Fe K Na Ba Sr Pb Zn
Composition (%) 0.02 0.25 1.27 2.12 2.02 5.53 4.7 5.51 4.6 6.72 0.54
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Fig. 3. Extraction of yttrium from the sludge with various

concentrations of HCI solution at 50°C for 60 min.
(Pulp density; 10 g/L)
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Fig. 4. Extraction of yttrium from the sludge with 3.0M HCl
solution at various temperature for 60 min. (Pulp
density; 10 g/L)

100

920

Extraction of Y (%)

50

v T T T N T T T v T T T T
e o o —9 9 .
1 | L L L | n il L [l PRSI B ]
0 40 80 120 160 200 240 280
Pulp density(g1)

Fig. 5. Effect of pulp density on the extracticn of yttrium
from the sludge with 3.0M HCI solution at 90°C for
40 min.
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Fig. 6. Extraction of yttrium from the sludge with various
concentrations of HNO; solution at 50°C for 60 min.
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Fig. 7. Extraction of yttrium from the sludge with 3.0M
HNO; solution at various temperature for 60 min
(Pulp density; 10 g/L).
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Fig. 8. Effect of Pulp density on the extraction of yttrium
from the sludge with 3.0M HNO; solution at 90°C
for 40 min.
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Table 2. Chemical composition of the leachate obtained by leaching the sludge with 3.0M HCI solution for 60 min. at 90°C.

(Pulp density : 280 g/L)

Elements Eu Y Pb Fe K Na Ba Sr
Composition (g/L) 0.05 0.64 7.04 5.06 5.90 3.00 2.32 6.50 8.13
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Fig. 10. Effect of temperature on the precipitation of
Y(Cy04)s. (reaction time : 30 min., stoichiometric
amount of oxalic acid to Y : 50).
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Table 3. Chemical composition of Y,(C,0,); precipitates obtained by H,C,0, addition of 50 times the stoichiometric amount

at 25°C.
Elements Eu Y Pb Fe K Na Ba Sr
Composition (%) 0.14 2.36 7.85 2345 0.11 0.17 0.03 1.53 0.85
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g. 11. Effect of number of times the stoichiometric amount
of Na,SO, on the precipitation of PbSO, at 50°C for
30 min.
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