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Kinetics of the Low-temperature Pyrolysis of Mixed Plastics in the Batch Reactor
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Abstract — Pyrolytic characteristics of mixed plastics containing 22 wt.% HDPE, 17 wt.% LDPE, 27 wt.% PP, 12 wt.% PS,
16 wt.% ABS, 6 wt.% PVC have been studied in the batch-type microreactor of stainless steel. Thermal degradation
experiments were performed at temperature of 410~450 °C. The yield of each pyrolytic products were obtained by the
weight measurement and molecular weight distribution of pyrolytic liquid products determined by the GC-SIMDIS
method. It was shown that the yield and molecular weight of pyrolytic liquid product were decreased with the increase
of reaction temperature and time. It was know that 20wt% of PVC composing of the mixed plastics was converted to the
gas products of chloride during the pyrolysis process. The chain-end scission rate parameter was determined to be 50.2

kcal/mole of mixed plastics by the Arrhenius plot.

Key words: Mixed Plastics, Pyrolysis, Pyrolytic Liquid Product, Chain-end Scission, Gas Product

=2

—

1. M

S HZehaE] uhgEke. 2005 7] oF 500vHE O & 2 A|¥)
olom whd oF 10%u9)E 3] Frlehs Aow Fwct &
A Ay HZeRE ] of 20% Rto] A EE T O% o]-8H AL §l

on] Yejx] e wisl Azhi o2 e gleh1). 22
U sZehaE s e 20035 E 2AE) 9li, BRe] Ak

*To whom correspondence should be addressed.

E-mail: wscha@kunsan.ac.kr
to] =i Mg A wade) AdE 7dste] FaE Qe

540

A} A EH-E-A = (EPR : Extended Producer Responsibility)2] =%

o vk 4

o ulgg AA ek 27He)71ee S4e A1 ol 8l b

¢ v°ﬂ olal &A= el wiitell AAF ojAlE AL k.

1 XL

25 WA 7V ol A$HEI g BANREIES ma
olska WA Floleka B S AT ATBE A gohy
9] Alggo] 2L, ARG wg ol A7} ko, B
289 AFo] th] /1R ks $Ae) Sle),
e

o 2~
Oé—a“l‘m

=
P

MAARI =

ZglrEl A8 st A7} s AsE 3 Q).

uk
=

1

&
[e)

4

:.N:

olefa BAEE Fuekia R e RS
of thal g0 Ps] Byt



SR ANk olN 2] £ EelrEle] ALARE kinetics >

A% 31 GJrH3-5]. AAAR I AZ ey
A7) BRI %
o AL ARAR W g0l
Zehay ARaNESS EehaE F4) W S} BiFEe o
sl thaket F5e] el A, A Bet, YIEN A
ofh= ehelz ukgoln] ofelgh bl

OE] T
9l WA BEE 2 A Eo] Pojxiths 7

, wAH]d, HEfolo]
SARANA AHg7Fs

Mo
o

i

o
1o, ¢

B

q

2

A Qo] Fm A guE
¥, BARRERAE o] ok
e AL 8 vigolels
o 7 AYEY 8, 2

o
k7

+

lo % 12
iy
i) O{I‘E
N
>
e
o2,

&
E>
i

(% oo ¥O oX
2L o
> > 1% rlo

1:rU 1o
i

3

Iy

= o

ok
ol o
S

= A
GC-SIMDIS # 715 =
|geh= WS B B BE A E &, BAE Al
of tigh Apmol AN LEERE 42 0z HHlE, 1A} &
of T3t JHE AlFTdoEH disl 5 kineticsall A
FA T 10].
Ae soE Zekage] S ke £3 A
AREEEO] 3]t BREHES 7oA AEsREs
PQ&EQ} Azl ot °§ T AR

L A o R B

wn
01:
_E
A
M
23
lo g
N
[t
>
b
ofr
rr
M
2
O;
Mo
ke
K
>
[o

o & Mz O

Xk oo (M
2 JF o
ol

4
H é

EX
>
.
1“

roh i
o}
o |
(5 [f]
N

2

oy o
to 12

2

N

> o
E o

¢

=
oo *
fRN

™

;

>~
=
%
i)
T
(e
tot
r—{u: f
% 0
=)
e
r!:’.
olo
N
1o
1122
frici)
o
R
rlr
&3
[0}
3

Az 7]_0:1 m %wﬂ ga%a}ia—;— AR drsNte
0 RIS Z HiEEE 7S 1k =

AB7E AFF, DEeiee] 21F PID 2]
sto] 4 dRle R A lﬂi e TFEIAE A7 oR

A7) st A7|AHARE
EF9E o]&3to] Yak= Oﬂ‘=’6H
AR EY AAAES FAMIE 55.8, 44.2% %QS}O% xﬂ116 A
Th ARS8 8892 ©F 550 °Ce] IzollA] FafstH, EZ]/] ‘ﬁ%

o] glo] AGEal RSN Wol ARE I Qe 11]. 372
uliiuks7)e Ay ol 371% 274 2.54 cm, 4o] 155 cmol
tq %a};g 40 mlo]E]-. Oﬂ‘ﬂgHH]—__v,] = /\gﬁﬂo] ou/\l—/\g %4 E}l
A A HIEA BEE o] gste] FAsIon] Ao W

o]-&-gk ASTM D2887 el o] A EAS/R3t] 8

TR FEE S thy HPARIA Algehs Biagel 53
7o) Amg o] ste] W WAL BATREE S 7]
A AEL 7AAZPE I 2 (Varian, CP-3800, HP-1 column,
FID)& o]-g3to] 2493kt

F

ol:o n
o (%

2-2. AlslHiH
RS £3EERAE AR 10

o
N
ro
&
Lo
i

(o3
2
o
o,

Agitation Speed
Controller

Flate

vent zr——;

Agitator
Shaft
vent
Microreactor
i %
I
Temperature E_:[:I
Controller .
e—— ]
© O Molten
AL ' salt
Thermocouple
Water bath

Fig. 1. Schematic diagram of experimental unit.
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Fig. 2. Yield of solid residue of mixed plastics with reaction tempera-
ture and time.
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Fig. 3. Yield of liquid products of mixed plastics with reaction tem-
perature and time.
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Table 1. Composition of pyrolytic gas products of mixed plastics

C, C, G, C, Cs HCN HCI Total
Mixed plastics 24.2% 22.2% 32.9% 13.8% 5.6% 8ppm 1.3% 100%
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Fig. 6. Mass distribution of mixed plastics for the reaction tempera-
ture with carbon number.
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ks  : Chain-end scission rate coefficient
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Ea  : Activation energy [kcal/mol]
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