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Crushing performance and resource characteristic of
printed circuit board scrap

GU Guorhua, QI Yun-feng
(School of Resource Processing and Bioengineering,

Central South University, Changsha 410083, China)

Abstract: The crushing performance of printed circuit board( PCB) was studied with several crushers. The results show that it is
difficult to crush PCB. The crushing performance of PCB with gyradisc crusher, especially vibration grinding, which have cut or
impact action, is excelled that with jaw crusher or roller crusher. The PCB scrap is proved worthwhile to recycle by using variety
of modern characterization methods. With comparing to the natural resources, this material stream remains to be rich precious metals
and nonferrous metals. In PCB scrap, metals account for 47% the total material composition, in which there are 19. 66% copper,
11. 47% iron, 3.93% lead, 300 g gold and 5 ~ 10 kg silver in 1 t PCB. In addition, the PCB scrap contains 27% plastics and 26%

refractory oxides.
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Fig.1 Project of experiment research

1 —Semiquantitative analysis by optical spectroscopy; 2 —X-ray diffraction analysis( XRD) ;
3 —Chemical analysis; 4 —Thermogravimetric analysis(TGA)
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Fig. 2 Particle size distribution curves of
PCB scrap crushed by conventional crushers
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Table 1 Content of metal element in PCB scrap

Element Content/ % Element Content/ %
Cu 19. 66 Mg 0.1
Fe 11.47 Ti 0.1
Pb 3.93 In 0.05
Sn 3.68 Co 0.03
Al 2.88 Cr 0. 005
Zn 2.10 Ge 0. 001
Ca 1.13 Au 0.03
Mn 0.97 Ag 0.5~ 1
Ni 0.38
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Table 2 Content of plastic in various particle

size ranges of crushing product
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Element

Size/ mm Content/ %
< 0.30 24
0.3~ 0.5 30
0.5~ 0.75 19
0.75~ 1.5 40
1.5~ 3 24
3~ 6 12
6~ 9 56
9~ 12 24
> 12 14
Bl <0.30 mm
M 0.30 0.50 mm
(3 0.50 0.75 mm
0.75 1. 50 mm
‘ 1.50 3.00 mm
B8 3.00 6.00 mm
N Ed 6.00 9.00 mm
: | o 9.00 12.00 mm
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Fig.3 Metal distribution in various particle size ranges of PCB scrap
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Fig.4 X-ray diffraction pattern of PCB scrap
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Fig. 5 Thermogravimetric analysis(TAG) of
particle size smaller than 0. 30 mm PCB scrap
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