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Abstract Flat panel display devices are mainly used as information display devices in the 21st century. The world-
wide waste flat panel displays are expected at 2-3 million units but most of them are land-filled for want of a proper

recycling technology More specifically, rare earth metals of La and Eu are used as fluorescent materials of Cold Cath-
ode Flourscent Lamp(CCFL)s in the waste flat panel displays and they are critically vulnerable and irreplaceable stra-
tegic mineral resources. At present, most of the waste CCFLs are disposed of by land-filling and incineration and proper
recovery of 80-plus tons per annum of the rare earth fluorescent materials will significantly contribute to steady supply
of them. A dearth of Korean domestic research results on recovery and recycling of rare earth elements in the CCFLs

prompts to initiate this status report on overseas research trends and noteworthy research results in related fields.
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Fig. 2. Variation of the electrophoretic mobility (C-potential)
of phosphor materials as a function of pH [5].
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Fig 1. Schematic diagram of CCFL in LCD TV.
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Table 1. General characteristics of phosphor materials [6]

AW IER A 35 7]e

TF 2 29

Type of phosphor materials

Typical composition

Density (g/cm®)  Median size Dso(um)

White 3Ca; (PO,)2Ca (F, Cl),:Sb, Mn 3.07 13.42
Red (Y. Eu),0; 5.12 472
Green (La, Ce, Tb)(P, B)O, 5.23 3.72
Blue (Sr, Ca, Ba, Eu),o(PO4)sCL, 434 5.18

Table 2. The phosphor and luminescent color of a typical fluorescence lamp [7]

Type of phosphor materials

Typical composition

Magnetic susceptibility (=) Density (g/cm?®)

White 3Ca; (POy),Ca (F, Cl),:Sb, Mn 7.77x10-5 3.0
Red Y,0;3:Eu 6.97x10-5 5.1
Green LaPO,:Ce, Tb 1.33x10-3 52
Blue BaMgAl;,0,7:Eu 1.37x10-4 3.8
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Fig. 3. The flow diagram of the phosphor separation [7].
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Fig. 4. Zeta potentials of three phosphor powders [9].
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Fig. 5. Effect of the equilibrium pH on the distribution ratios
in single metal systems; comparison of observed data with
prediction shown by the lines[11].
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Table 3. Effect of acid type on leaching efficiency of metal ions from original phosphor powders [12]

Y La Ce Pr Tb Ca Sr
HCl 93.3+2.1 N.D. N.D. 89.2+1.8 N.D. N.D. 85.1£2.5 >99
HNO; 91.6+1.7 N.D. N.D. 85.7£1.7 N.D. N.D. 83.5+£1.7 >99
H,SO, 98.4+1.5 N.D. N.D. 87.6+1.3 N.D. N.D. 37.1+1.6 3.2+0.1

Phosphor powder: 1g, acid solution: 20 ml (5M), leaching temperature:70°C, leaching time: 6h
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Fig. 6. Conceptual flowsheet for recovery of rare earth metals
from waste phosphor powder in spent fluorescent lamps by wet
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