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Fig.1 1 Schematic diagram of pyrolysis

of plastic waste
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Fig.2 Schematic diagram of pyrolysis — catalytic

upgrading of plastic waste
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Fig.3 Schematic diagram of catalytic cracking of

plastic waste in a fluid bed reactor
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Table 1 The content of pollutants in polypropylene waste

and the elemental composition of polypropylene
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Table 2 The relation between yield and reaction temperature

of different processes

HE/C 320 340 360 380 400 420 440 460 480 500
Sk 5.32 5.78 6.03 7.21 7.39 8.02
58 1,4 90.53 90.86 91.62 92.78 93.63 93.25
g Tt 36.21  36.3¢  36.65  39.90  40.26  41.96
® kM 21.72 23.62 22.91 25.05 26.22 27.04
W 32.59  30.89  32.07  27.83  27.15  24.25
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" M s 21.61 15.37
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Table 3 The composition of gases derived from pyrolysis of waste polypropylene

ANE HAM—AELKR (380C) HEALRM (380T) RALRM (440T)

400T 440T LN A # 1L B AL A fE4L7 B AN A 4L B
H, 0.30 0.37 1.80 1.05 1.53 2.60 2.20 2.88
CH, 3.29 4.31 2.97 5.17 - - 2.37 0.98
C,Hs 3.86 8.86 9.02 8.03 = = 1.74 0.94
CH, 1.69 2.15 2.88 2.98 = ~ 4.41 2.58
CsHs 5.23 7.78 11.94 4.53 2.15 3.42 3.22 2.69
CsHs 15.86 16.36 16.71 20.63 53.28 22.19 21.99 38.43
nC,Hyo 2.95 1.33 2.28 1.07 0.36 0.71 0.73 0.47
iC4Hyo = 0.10 20.87 13.71 4.91 11.52 12.52 14.67
nC,Hs 4.14 2.38 0.39 1.77 0.87 2.7 2.71 2.18
iC4Hg 2.23 2.29 3.86 9.28 5.79 8.50 8.00 11.08
cCqHs 0.66 0.42' 0.57 2.64 1.24 2.14 2.15 1.93
tCyHs 0.80 0.55 0.88 4.15 1.83 3.58 3.18 3.26
C4Hs 0.88 0.64
nCsH, 5.29 8.22 5.06 6.46 0.22 0.82 0.81 0.26
iCsHy, - ©0.14 7.90 6.36 3.43 3.91 4.00 2.51
CsHio 37.82 27.60
Cs+Cs 5.04 1.05 26.88 24.71 25.11 6.46
CO, 2.14 0.04 1.76 4.70 4.80 8.63
co 1.14 1.09 1.72 1.68

BHFNRESEIRER SR, ABEKSPR
THEERTIRT &,

RBMEBRRHERTFEIEHERBLR,
HEWRXBEFHERE, Hit, REBSKPET
W, ETH. ERENERESBRE TFEMNHMAR
ik,

BB RSB CO b BB BB Al 43
T
3.3.2 #EM—EALARAAARHE L

EEABELSBPERERBE FHEERBR
AL, EBREF2MEAEBR/DNTF 3 1B IER
BF, BHfA. MREFETHARNRE T, B8R
MERNREXAEFTFERRKBRE, U, S&k$
G. CHAmERMEN, RREERTHMENER,
FHARSERRTHMEMNENRE, RABRZERT
HARE BRI 12 o FP A9 CO o BER B9 B Al 4
T
3.3.3 HARMAKARK R

Xt F 380C THATHRAEMRBEN, DIEAR

BERENE, SEFYPREMBIZH. 25k, F
Se% LA B B LR R ALY

FE A40C HATHIEAL R MR P, B RN S
RN FEI ZE, ERSFALUEMBIZM4E.
ZE. FHREUAhBEYERBEZENTY, B
ERETFIEATHELRBRENE, BRRF
REFTYSBRER. B, MERETFETHLR
BB T, FRSKKTHANERES B TER
7o

HEIEPERERBE TRELEHRBRAA
REAERSERE, HEKB RN ALK IJLRBRTEL
MEEFEBESE, ik, BESER TRBERN R
2o

BRI R DR BE, B A A S i R hn R
RAMBEFREL, wERE, B, S&EPHRE
B 43 00 T AR B AR 42

HTREGRPESHWSERER, BRRPEA
—ERH Rk, mEA " K.
3.4 ERABAMERRKMESINAREER



FEoWm

X E%: ERWNBHBUUEME S EARMR 89

ZoMBHERABANBIBRMELINE
e, MEHEEN 90.50%, RHBKER. Fhk
2. FROSEERME, XAHHARHESBEINFE
EARHET 80 HaEHE., 2 MBS RFHBR
MBS PERRE. BEHSERKNIEME, MRH
RiZ. R, FROSEAR, HIREFERE
(BREEME) TRk 90.8, ATIENE AN MM
AL, B, BAKRRERSNMBSNERE
MUBEBEENERRE.

RAMERERURIERT, 7€ 40T gL
N, FRRMBLIMAREFEREEST EF,
KBS P URMRBS BRI EEAS, Fnkk
5FRNEBKZ, ENERSBRERK, K4,
3.5 ERABERENEMESOER

BERPIBTE 440C AWM, FrigsmmaiEn
MHERNE S, BAR:

FARMEEE = - 418.51 + 162.41 (logtsy/
e HEBEEMBAN T ARBEEEN
45.35,

RAMERERARAERT, £ 40C HAeR
RS S MBS BT S EIE A 44~45.3 2 M),
B IR M 7E 4 T AR AL VE A T L AL BT A8 S vk 1
ST AEEER, 4 EHiF GB2021 -89 WE
Ko HPREBERE 440C ., 914 BAERT
FEMBINTAREBRBFSPEAMATIE
B2 & i O 45 ¥ SINOPEC 007 — 1987 B #L & i
055 -10 S4mir%E.

PR —ESURE, FIAEMEaN+k
HBATHFEER,

Fa BETFHRIRBEIARRER

Table 4 The composition and properties

of gasoline fraction

nEM® AR -MASUR RARMR (440C)

(440C) A(380T) B(340C) A B

EHER 9.07 5.45 3.34 2.55 2.31
% 5.09 23.69 18.96  30.92  28.53
%2 81.43 53.80 61.13  48.66 52.73
Rz 3.38 6.05 6.37 11.87 9.69
¥ - 1.03 11.01  10.20 6.00 7.11
¥R 80.0 87.3 90.8 86.6 88.6
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Table S The properties of gas oil fraction
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tso/C 280 280 270 298 300
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Table 6 The reaction time for full pyrolysis of waste

polypropylene in different processes
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Study on the technology of converting
polypropylene wastes to diesel and gasoline Fractions
, Ji Xing!, Qian Jialin?, Wang Jiangiu®
(1 Department of international cooperation, CAE, Beijing 100038, China, 2 Department of chemical en-
gineering , Petroleum University, Beijing 102200, China)

[ Abstract |

polypropylene waste to diesel and gasoline fractions. The result shows that polypropylene waste can be used as

Pyrolysis, pyrolysis-catalytic upgrading and catalytic pyrolysis have been developed to convert

feedstock for cracking to oil without being cleaned. The components in gaseous products , gasoline and diesel
fractions were analyzed and the RON for the gasoline obtained by three methods is 80, 87.3~90.8, 84.5~
88.6 and the cetane number index for the diesel obtained are 45.35, 42.42~42.72, 40.56 ~45.30 respec-
tively. Three methods were evaluated in a comprehensive view and the result shows that pyrolysis-catalytic up-
grading is the most feasible way to convert plastic waste to oil in a large scale.
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