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Efficient Recycling of Printed Circuit Boards from Disassembly/Separation
Process of waste LCD TVs: Composition Analysis and Value-wise Classification
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Abstract

Various waste PCBs arose during disassembly of LCD TVs and monitors in which they originally functioned for transmission
of imaging signal, power supply, and imaging control. In those functional PCBs, gold and copper are contained at far more
acceptable level, exceeding mining grade ores. Those valuable metals and their contents widely vary with functionality and end
use of PCBs. Therefore, compositional analysis of individual waste PCBs from disassembled LCD TVs and monitors were per-
formed in the present study to classify them into three categories: high gold yield and low gold yield PCBs and those without
gold contents. Besides, additional chemical analysis was made to reveal gold and copper contents in the waste PCBs arising from
actual disassembly/separation of end-of-life LCD TVs and monitors.
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Fig. 1. Schematic diagram of PCB cross-section.
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Fig. 2. PCB fabricated by ENEPIG process.
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Fig. 3. Structure of MLCC.
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Ag/Pd conductor
Protective coating

resistor

Fig. 5. Packaging structure of molded chip.
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Fig. 6. Packaging structure of driver IC.
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Fig. 7. SEM image of Au bump formed on driver IC.
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Table 1. Number of bumps and content of Au in a driver IC chip

size of bump (um) # of bumps

total bump volume (um?)

weight of Au (ug) (density:19.3 g-cm™)

15%65 837

816,075 15.75

40%67 12

32,160 0.62

67x140 12

112,560 2.17

60x80 12

57,600 1.11

Total

1,018,375 19.65

Fig. 8. Several PCBs collected from waste LCD TV
(model No. LN32R71BD[R]).
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Table 2. Content of Au and Cu in several PCBs obtained from waste LCD TV (model No. LN32R71BD[R])
PCB number 1 2 3 4 5 6 7
PCB weight (g) 787.3 375.8 54.7 409 58.9 12.5 8.6
Au concentration (ppm) 0 28 240 160 10 0 10
Au amount (mg) 0 10.5224 13.128 6.544 0.589 0 0.086
Cu concentration (ppm) 113930 187510 266500 286720 64760 105400 107200
Cu amount (g) 89.7 70.5 14.6 11.7 3.8 1.3 0.9
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