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Abstract : The low temperature pyrolysis of polyethylene (PE), polypropylene (PP) and polyethylene-
polypropylene (PE-PP) mixture in a batch reactor at the atmospheric pressure and 450C was carried out to
investigate the synergy effect of PE-PP mixture. The pyrolysis time was from 20 to 80 mins. The products
formed during pyrolysis were classified into gas, gasoline, kerosene, gas oil and heavy oil according to the
petroleum product quality standard of Korea Institute of Petroleum Quality. The analysis of the product oils by
GC/MS showed that no new component was detected and no synergy effect was made by mixing of PE and PP.
Conversions and yields of PE-PP mixtures were linearly dependent on the mixing ratio of samples.
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Table 1. Specification of samples

LDPE PP
Manufacturer LG Chem., Led. Honam (l;etrochemlcal
orp.
Product name MB9205 JH-330B
Diameter 3.8~4.0 mm 3.9~4.0 mm
Weight 37~42 mg 23~25 mg
Mean M.W. 180,000 45,000
Applications Various packagings, Housewares,
extrusion and injection injection molding
molding materials materials
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Figure 1. Experimental apparatus for polyethylene pyrolysis.
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Figure 2. Micro-reactor for polyethylene pyrolysis.
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Table 2. Oil classification by distillation temperature

Distillation
Termp. (C) 35~175 265 360 450
Product Gasoline Kerosene Gas oil  Heavy oil

Remarks : vaporization more than 90% at the maximum
temperature

Table 3. Operating conditions of GC/MS (Model HP-5972A)
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Figure 3. Conversion change with time during the pyrolysis
of PE-PP mixtures.

3. 20 ¥ =

L]

PE-PP £3E52] g3l A] £l W& @73 54
87] $5tod, PE, PP 4l M2 r}& E3H]9 PE-PPEYE
450°C o)A HFSAIZHE: 20 40, 60, 80F 202 T2
Agg 9 HYEY 7§ s vn- FAEIT

ol it =4
2 fo of

ne
£

£3

3.1, PE, PP & PE-PP E&lE2| HMel=

Figure 32 7z} A|8E59] 450CoIA Q23 & w Z+ AFE
of gt A& wHSAIZEEe] BAE YER Folth 203
S Q3 3 A3 dd PE 9 PP AL 47 23 wi%,
86.5 wt%°|%11, PE t] PPl &&m|7} 25:7591 A-$ 70.7
wit%, 50:50Q1 7% 54.8 wt%, 75:25¢1 3¢ 414 wi%S ¥.Y
t}. Figure 304 & & Q1% &3 ©E AvAade vet
LIA] okokth. 40% St RS 21 23, ¢l PE 9 PP
o) A& 77} 57 wit%, 90.2 wt%e|Q, NS 25:75,
50:50, 75:25% wW3IA|7Ie) uwhe} AZEL Z}Z}; 81.7 wib,
72.9 wi%, 65.7 wi%Z Rk QEHA S 60802 3RS
w &< PE 9 PPS] ATEL 77 wi%, 92.9 wt%—~ .‘_?'_M_L, z
)2 25:75, 50:50, 75:25% W3A| 7o) utet HIES 47t
89.1 wt% , 85.1 wi%, 83.1 wt%E Rt}

FE3 AIZHE 80w o= S W LS 6022 #t
A9 a8 $@2 mPUZE LA Z 07 Kol 60F o]Fe=
R FERS FAE F Aok E TR WE AgEe
v ws) B Fd3 E3e e AUA gz Jep A kg

o
1]

3.2. PE, PP U PE-PP 28l29| ERal E4 2
gol Ao

AR 999 Egel WE 4 dskE gohy) 915t PE,
PPY PE-PP £ tj& GOMSEA & 55 or PE|

ELR )
1250 1798

19.1a

10 .74

1z2far
10lse EEYEE

za. =23

Figure 4. GC/MS spectrum of pyrolysis oil for PE.



Table 4. Main components from pyrolysis of PE, PP, PE-PP
(analyzed by GC/MS)

Components PE PP PE-PP
1-Decene © ©
1-Undecanol © ©
Dodecane © (@]
Octadecane © ©
Cyclopentane @) (@)
Cyclohexane @] (@]
1,6-Heptadiene @] ©
1,6-Otadiene © ©
Cyclopropane (@] ©
Heptane © © ©
Tridecane @) ©
1-Terradecanol © ©
Hepradecane © (@]
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Figure 5, GC/MS spectrum of pyrolysis oil for PP,
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Figure 6. GC/MS spectrum of pyrolysis oil for PP:PE=1:1.
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Figure 7. Gas yields with time for the pyrolysis of PE-PP
mixtures,
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Figure 8. Gasoline yields with time for the pyrolysis of
PE-PP mixtures.
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Figure 9. Kerosene yields with time for the pyrolysis of
PE-PP mixtures.
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Figure 10. Gas oil yields with time for the pyrolysis of
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Figure 11. Heavy oil yields with time for the pyrolysis
of PE-PP mixtures.
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