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Fig.1 Schematic diagram of conventional and microwave pyrolysis equipment
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Table 2 Comparison of yields of conventional

pyrolysis and microwave pyrolysis products

of DN and TXDN %
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Table 3  Analysis results of some elements in the

circuit board of the tin removal computer %

JLE Cu Sn Ag Br
DN 16. 90 4.10 0. 06 8. 64
TXDN 17.17 1.54 0. 059 8. 64
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Fig.4 Effect of nitrogen flow rate on the
distribution of conventional and microwave

pyrolysis products
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Table S Effect of conventional pyrolysis and

microwave pyrolysis on the composition

of solid products %
JLR Cu Sn Ag Br
TS 19.173 8 1.540 1 0.0316 8. 640
WHAM 25.3676 1.6268 0.0409 3.190 4
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Table 6 Pyrolysis recovery rate of Cu, Sn and Ag

%
JLHR Cu Sn Ag
WIS 99.2276 79.222 1 97.103 5
pelE 99. 447 2 79.5857 90.3710
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Table 7 Effect of two pyrolysis methods on the

composition of liquid products %
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fetr 44 Bt ﬁg ;g
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Table 8 Comparison of composition of gas products
from conventional/microwave pyrolysis of computer

circuit boards under optimal conditions %
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waste circuit board pyrolysis treatment technology and equipment

Pretreatment of waste computer circuit board and characteristics of

conventional and microwave pyrolysis
XU Hongao', SHU Bo', ZHANG Xin', LIU Chengfei’, YU Bin', LI Jiangping', XIA Hongying’
(1. Chuxiong Dianzhong Nonferrous Metals Co. Lid. , Chuxiong 675000, China; 2. Yunnan Copper Co. Lid. , Kunming 650093, China;
3. Key Laboratory of Unconventional Metallurgy of Ministry of Education, Kunming University of Science and Technology,
Kunming 650093, China)

Abstract; Waste printed circuit boards are rich in metal and non-metal resources, which have high resource
recovery value and potential environmental hazards. In this study, under the conventional and microwave pyrolysis
conditions, the influence of the detinning pretreatment and related pyrolysis conditions on the distribution and
mechanism of pyrolysis products were studied. The results show that detinning pretreatment has a positive effect on
the pyrolysis of waste computer circuit boards, which can make the organic materials in the waste circuit boards
pyrolyze more fully. After detinning pretreatment, the Sn content is reduced from 4.10% to 1.54% , and the
recovery rate of Sn can be reached 68.49% . Under conventional and microwave pyrolysis conditions, more liquid
and gas products can be obtained with the temperature increasing, but more solid products can be obtained by
microwave pyrolysis at the same temperature. After conventional pyrolysis, the copper content increased from
19. 17% before pyrolysis to 25.37% , and after microwave pyrolysis, the copper content increased from 19. 17%
before pyrolysis to 23. 32% . And the recovery rate of copper is over 99. 22% . After pyrolysis, most of the bromine
element enters the pyrolysis oil and pyrolysis gas. The content of phenolic in microwave pyrolysis oil is greater than
that of conventional pyrolysis, and the content of furans is less than that of conventional pyrolysis. The pyrolysis gas
contains a large amount of combustible gas. The total amount of H,, CO and CH, in the conventional and
microwave pyrolysis gas reach 76.4% and 80.7% , respectively. The heating value of the pyrolysis gas is 18.78
MJ/Nm® and 19. 97 MJ/Nm’ , respectively. The calorific value of pyrolysis gas is between coal gas and natural gas
and can be used as gas. Comprehensive comparison between conventional pyrolysis and microwave pyrolysis,
microwave pyrolysis has a higher metal recovery rate, less furans in the pyrolysis gas, and a higher calorific value of the
pyrolysis gas, which is more conducive to the comprehensive recovery of valuable metals in electronic waste use.

Key words; waste computer circuit board; conventional pyrolysis; microwave pyrolysis; pyrolysis characteristic ;

detinning; copper recovery; pyrolysis gas; metal recovery



