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Table 1 Elemental composition of waste printed circuit board %
sy C H 0 N S Br Cu Sn Ca Si Al
s 19. 82 2.18 24.63 0.70 0.38 9.53 29. 56 2.13 2.42 7.63 1.02
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Table 2 Industrial analysis of waste printed circuit board
ST AT HREEK S (Mad) /% THRIEKIN (Ad) /% [ % T (FCd ) /% TR IT (V) /% K (Q)/Keal kg ™!
g4 0.21 57.24 12. 65 29.90 2423.51
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Fig.1 Schematic diagram of waste circuit

board tubular pyrolysis furnace
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Fig.2 Time consumption of pyrolysis furnace

at different temperatures
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Table 3 Power consumed by pyrolysis furnace to

overcome heat dissipation at different temperatures

T 400 C 500 C 600 C 700 °C 800 °C
P/W 417.00 497.79 594. 47 684. 50 848. 34
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Fig.3 Variation of consumed power P, with

furnace temperature T

BRI 0. 01 kW +h JITJH FE R E] , 25 B 4 0 ik 2]
PP e 3¢, I IC AR AN 4 Frs, 4
HLRBEFE N 0.2 kW - h I, AN [] B T Ak o 25

90

80 -

70‘/ ....._._.,Aooo...

60 L o b - 47“‘_‘,,‘_‘—&‘
4 e Y
50 Faa®

it [8)/s

>y vy
v-v-

"'v'v R g
v P

S A —=-400 C

e ad o500 C

0k / —A4—600 C

¢ ¥700 C

+-800 C

1 1

1 1
0 005 010 015 020
BEFE/(KW - h)

4 s SR R R A e R
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Table 4 Comparison between actual energy
consumption and theoretical value of quartz

crucible heated by pyrolysis furnace

L 400 °C  500°C 600 °C 700 °C 800 °C
AR E/e  82.78  82.78 84.14 82.78  82.84
SEPRAEREME/KT 29.84  39.61  51.64 58.62  67.91
FETHVE/K] 30.01  39.68  51.53  60.11  69.70

R/ % 0.57 0.18 0.21 2.48 2.57
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Table 5 Pyrolysis test conditions of waste

circuit board

T 400 °C 500 °C 600 °C 700 °C 800 °C

AUt E/e  80.84 82.28 83.98 82.24 82.84
YK/ g 131.03 127.96 130.80 119.53 136.24
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Fig.5 Variation Law of heat loss during pyrolysis

of waste circuit board
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Fig. 6 Pyrolysis energy consumption of waste

circuit board at different temperatures
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Fig.7 Pyrolysis time of waste circuit board

at different temperatures

3 dRERE A R

RARF ST I LR AR 700 °C R #Afigk Jir
PR W ST 7 53 5 R 72.67% (15.51% |
11. 82% , Horp il #E hy 39. 12 x 107 kJ/ kg, A4
By A 5 T SRR A 29. 61 x 107 k)/kg,
%6 4 100 g JRL AR 700 C 7 40 min fE 500



2022 4F 8 H4 4 1 B2

IPEE s JRZHAR A B REAE I IR T 5T

- 127 -

SIHTER AR 1376, 61 kI, U TR A i |
33 WA 2 B A R B2 I B S 301 O 123101 &
60. 10 kJ .85. 41 kJ, REFE 1 2 HI T 9K 4h 2 48 B
Ko 100 g 22K B MR AR A5 B <11, 82 g, HUR
BEPE N 350 & A 48 fiith 15. 51 g, HARBE A
H463.45 kI, A5 H PR AR AR AR T A PR A
I, A v T IR R AR AR B FAfi S A (HAS
B VLR KM R GE ARG 2 BT 7 PR BE ), L
il S A A b W] 8 A T R I AR R 5 O AR
i, PP AT AR SR HAR PATROR A 15 R eI, 5
BUPE SR IR AV 100% K
F 6 JELIEHR 700 CHA#H 40 min e EEHE
P i
Table 6 List of energy data of waste circuit board
pyrolysis at 700 °C for 40 min
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Test on isothermal pyrolysis of waste printed circuit board
LI Chong, SONG Zhen-zhen, CUI Mu, WANG Xiao-dan, XU Xiao-feng, LI Min
( China ENFI Engineering Corporation, Beijing 100038, China)

Abstract; The isothermal pyrolysis test of waste PCB was carried out by using a self-designed tubular pyrolysis
furnace. High-precision electric meter and a special time statistical method were used to improve measurement
accuracy and accurately obtain the pyrolysis energy consumption of waste PCB. The test results showed that the
measurement accuracy can be further improved by using stopwatch to record the time required for high-precision
ammeter to beat 0. 01 kW - h in pyrolysis process, and make it in the same order of magnitude as the pyrolysis
energy consumption of waste PCB so that the error can be reduced to within 3% . The unit pyrolysis heat of waste
PCB increased as temperature rose. The unit pyrolysis reaction heat under the optimum pyrolysis temperature of 700
°C was 854. 34 kJ/kg. And the pyrolysis time gradually decreased with the increase of temperature. The heat value
of pyrolysis gas from pyrolysis can fully meet the heat required by PCB pyrolysis reaction. If the capacity of
pyrolysis hearth is increased, the waste PCB can be completely self-heated by pyrolysis.

Key words: waste printed circuit board ( PCB) ; isothermal pyrolysis; pyrolysis energy consumption; self-heat

recycling; measurement accuracy
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