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Effect of vacuum pyrolysis pretreatment on recovery
of copper from scrap printed circuit boards

LONG Lai-shou"?, SUN Shui-yu', ZHONG Sheng', LIU Jing-yong', DENG Feng', LI Hong-jun'

(1. Faculty of Environmental Science and Engineering, Guangdong University of Technology, Guangzhou 510006, China;
2. College of Chemistry and Environmental Engineering, Shaoguan University, Shaoguan 512005, China)

Abstract: The vacuum pyrolysis pretreatment of scrap printed circuit boards (PCB) was carried out by the batch
pilot-scale fixed bed reactor. The copper in the vacuum pyrolysis residues was recovered through shearing-crusher and
pneumatic separator. The effects of vacuum pyrolysis pretreatment on the delamination mechanism of PCB, the liberation
degree of copper and the crushing disciplinarians during the crushing process, the copper grade and recovery during the
pneumatic separation process were studied. The results show that the vacuum pyrolysis intensifies the delamination of
PCB, greatly improves the liberation degree of copper and the mass distribution rate of copper in the coarse products, and
also significantly increases the copper grade and recovery in the pneumatic separation products. The copper recovery of
PCB treated by vacuum pyrolysis is superior to that of untreated PCB. The scrap PCB with particle size of 40 mm><40
mm was treated by vacuum pyrolysis under the conditions of heating rate of 15  /min, pyrolysis temperature of 600
pyrolysis pressure of 20 kPa and constant temperature time of 60 min, and then crushed by shearing-crusher. The
liberation degree of copper is higher than 97.06% and the mass distribution rate of copper is 98.64% for coarse products
with grain size of 0.45—4.0 mm. The copper grade is 99.50% and the recovery of copper is 99.86% in the pneumatic
separation product.
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Table 2 Analysis results of vacuum pyrolysis products of
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Table 3  Crushing results of PCB
Grain size/mm Distribution rate of crushed PCB/% Cu grade/% Distribution rate of Cu/%
1"PCB 2"PCB 1"PCB 2"PCB 1"PCB 2"pCB
0.105 3.33 14.57 2.70 0.04 0.24 0.01
0.105-0.28 4543 22.46 31.19 1.04 37.85 0.45
0.28—0.45 18.32 9.02 4475 5.05 21.90 0.90
0.45-0.9 16.73 13.26 47.18 84.03 21.07 21.86
0.9-2.0 10.18 28.49 45.36 95.01 12.34 53.50
2.0-4.0 6.01 12.20 41.27 96.52 6.62 23.28
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