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Table 1 Proximate and ultimate analyses of PW and PP
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Fig.1 Schematic diagram of fixed—bed pyrolysis reactor
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Fig.2 Product yield and gas component yield of PW pyrolysis

at different temperatures

M 2(a) 1T LAE H, B PR T e
AR TR TR A B TR
I SERE T E I N FEAE 500 CHE3RAT
KA (31.2%) , 1E 500 CZ 5, fE =R
(AR T -2%, Fewm A A B R AT
FEIMAVSART= Y 2 8], 0 B s A ) o AR
STHIBR O AR TE R, IR T R R R S R R
TR ) A B STERAN R AR B LB T s, 35k
B 115 R/ @ 8 S 115 == 1A NS
48 R RN HEA T, (E A= st

A 2(b) AT LA Bl 2 T 1 T

T SR J3 B 7 3R ) 5 IR LR Bk A (B
500 CZJ5 , Co-Cs = B AR LA X8/, CO F
CO, A= ) Jo B P RS AA = 1 £ 32 B 2
255 SR BRI 85%, CO il CO, Ay ARl 2ok
I 0 35 AR LAk A5 400 v 55 1) W 24 LA B — 8 43
PRI R AR SO0 T AL DX ) P
JE TR A i s kAN R B IR
FHiE,CO Fl CO, =R A A B Wi 17 V- 2% . H,
— Ok H C-H #0244, CH, B2k [ A
56 PR Ak 2 R LA B v L g I e B D R
TR AR IR, C-Cy B [ IR
b R P B L A A I v BE A TR T, R4y
T2 RN SRR M4 35 1A 1) W 246 ) 1 3 /)N
Gy AR B, DRI G ™ 5 5 R R B Y I
FHRKR,

HRAE I s AR TR] DR R0 R 4 R (<
170 °C) B (170~210 °C) (251 (210~230 °C) . ¥k
711 (230~300 °C) ., 1 (300~360 °C) Flii F (>360
C) o ANFEIPEIE T PW PR =1
SyorAa A 3 s,

R LRl L
B3 FAEAFRET PW ABERNELEBER
Fig.3 Simulated distillation results of PW pyrolysis tar at

different temperatures

M3 AT LU Y SRy 450 CR 5%
T AT I A AT 0 AR, AT 50% LA
b UPRIEEE M 450 CTHE E] 500 CH, £ 3H 5h
JEASAARGT /0N il B T R 7 1Y) B AR
ZRIM PR IR Y B T S FE 500 CLRAE B
IR T R A O ARG, ki
BRI 1 SR i o, XU IR T
FER IR A8 RN I KA, (B AL o 67 R oy
TR E RSy, L= 53 A B
A= S AT LR BR, £ 500 C2 5 , iR E T
A TR O e A Hy FIRRR 2R M (H
ANH TR A AR B DL S A Tl ot BT

- 997 -



T REREJR

2024,42(8)

22 PW 5 PP M FRAFER = 5

22.1 PW 5 pp bk FRe M sl 14500
AT PW RN PP AR AR S R

FOTIEIE T PP & 843500 0(FR gl PW) ,25%,

50% ,75% , 100% (10 PP) I FE G R AT R

SRR 4 FR,

100

80 -
PP Fr it
—0
o 25%
+—50%
——15%

20k oo oo od
—*— 100% e

60 [

TG/%

40}

ok

100 200 300 400 500 600

REE/C
(a)TG ik
0.0
7. -1.0F
&£
Q\Q
3
=
=] 20F

100 200 300 400 500 600
IREEIC
(b)DTG ik

4 A[E PP RETH TG-DTG HiZk

Fig.4 TG-DTG curves under different PP contents
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Table 2 Kinetic parameters of co—pyrolysis of PW and PP

i PW PP PW:PP=1:1
fe e R e R 5 R
% kJ/mol kJ/mol kJ/mol
0.1 191.7 0978 1729 0987 1533 0.993
0.2 1919 0983 2107 0938 156.1 0.995
0.3 1952 0984 2259 0962 1547 0.993
0.4 197.5 0984 2305 0971 1254 0973
0.5 199.8 0984 2303 0979 2151 0.990
0.6 202.5 0984 2272 0983 2315 0.993
0.7 205.6 0983 2229 098 2362 0.995
0.8 2127 0983 2199 0988 238.1 0.996
FryE o 199.6 217.5 188.8
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Fig.8 The influence of PP content on simulated distillation

results of co—pyrolysis tar and light tar yield
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Co—pyrolysis characteristics of biomass and polypropylene

Chen Jiaqi, Wu Yunfei, Wang Yiming, Ban Yanpeng, Jin Lijun, Hu Haoquan

(Institute of Coal Chemical Engineering, School of Chemical Engineering, Dalian University of Technology,

Dalian 116024, China)

Abstract; To further understand the interaction in co—pyrolysis of biomass and waste plastics, the
pyrolysis characteristics of poplar wood (PW) and the effect of polypropylene (PP) addition on the
of PW and PP studied by

thermogravimetric analysis and fixed bed reactor. The results showed that 500 °C is the optimal

product distribution and composition co —pyrolysis were
temperature for PW pyrolysis to obtain tar product, and the maximum tar yield is 31.2%. The
experimental value of the maximum weight loss rate of co—pyrolysis is slightly greater than the
theoretical value in the low temperature range, and the peak temperature of the DTG curve in the
high temperature range shifts to higher temperature zone. Co —pyrolysis of PW and PP has a
positive synergistic effect on the generation of gas products, increasing the low heating value of
gas products. Co—pyrolysis has a negative synergistic effect on the generation of tar. However, the
oxygen—containing compounds (phenols, acids, ketones and furans) in tar decrease, and olefin
compounds increase significantly. In addition, the degree of graphitization of co—pyrolytic char
becomes higher.

Keywords: biomass; polypropylene; co—pyrolysis; product distribution; synergistic effect
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