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The effect of ZnO in the decomposition of poly(vinyl chloride) (PVC) and polystyrene (PS) mixtures in air atmosphere
has been studied by thermogravimetry (TG) and gas chromatograph-mass spectrometry (GC-MS) under various mixing
ratios and reaction temperatures. From this work, it can be seen that the yields of a liquid product were increased with
the increase of PS in mixtures, whereas those of gaseous products were decreased. And the yields of a gaseous product
and HCl were decreased with the increase of ZnO in mixtures. It was also found that HCl was rarely produced at
ZnO/Mixture = 0.5 by the effect of ZnO in dehydrochlorination of PVC.
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Table 1. Element Analysis of PVC and PS
Weight %
Components
PVC PS
Carbon 38.59 88.50
Hydrogen 5.37 10.20
Nitrogen - 1.30
Oxygen 2.21 -
Chlorine 53.83 -
4
7 2 ;
3 F—F
; , 77777777
B I [

5. PID temperature controller
6. Ice trap
7. Gas collector

1. Air cylinder

2. Gas flow meter
3. Gas chamber
4. Furnace

Figure 1. Schematic diagram of experimental apparatus.
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Figure 2. TG curves of PVC and PS mixtures in presence and
absence of ZnO (heating rate : 10 “C/min).
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Table 2. EDX Analysis of Residue Obtained from Decomposition of
PVC and PS Mixtures (PVC/PS = 50/50) with ZnO/Mixture = 0.5
at 500 C

Components Weight %
(0) 33
Cl 23
Zn 25
Others 19

Table 3. Quantitative Analysis for Gaseous Products Obtained from
Decomposition of PVC and PS Mixtures Without ZnO at 500 T

Yield (%)

Product = =
compons | PVCPS = | pvems = | PG 0 | TG0
(Experiment) | (Calculation)

N2 6.70 61.50 7.88 12.93

Methane 1.92 2.58 1.49 2.00
CO 3.88 28.76 4.30 6.71

Ethene 1.16 6.48 1.02 1.77
Ethane 2.93 - 3.63 2.60
H0 3.68 0.33 11.33 3.30

Propene 1.42 0.35 1.16 1.30
Propane 1.32 - 0.70 1.17
1-Butene 0.35 - 0.21 0.31
1-Butyne 0.13 - 0.12 0.12
Butane 1.45 - 0.42 1.29
HCl 73.02 - 67.34 64.72

Others 2.04 - 0.40 1.81

o] &3 AHEA AHRS o]2AI AL #A3 T LEhHATE Table
I

3014 EgE Alge] tidh AR o) o]24Ql A4t FE Figure
3(a) % Tabe 39] 424 PVCS} PSoll Wik 71 A B g3} 74
BB ARE AR AnE o] gsle] 71 A BC] wed] &

H=ERE BE 7Pdste] Alket gro M Table 30 2HH E3& A|
L°ﬂ Hak GC-MS B4 A¥E o] 24l Alxt gk} v|aste] B ¢
s AR A 71 AAEE \37‘2]'7—}\7]' et 28 2A
GPE}— 7 °l°ﬂ 2 *01‘41@% B e 79 0|2
E “}F 31‘:}. ]t Figure 2(a)i
5 WS17E pse] Ee

“*HEE} wlo} °3§H %oﬂ’ﬁ&% Aol 2lejME= PVCe} PSe *Pz
FgFo] g7 wiito = ek ey ?%T% o] aks}EkAe] 79
QoI R AAES 9 Z71EE Wi ojatslekas At
S & Ak wEkA] o]xe] éliﬁ%’%ﬂ 3 59151014
A 53 pvee} pSel
%E Ao gt}

19
ru&
Hm
Ol

750l 22 e 7178 ”‘3@54 GC-MS #4] Zz}
Z Table 40 YERNRATE Figure 4(b)Z5-E ZnO/Mixture = 0.5%1 7
ol QoA = °ﬂ§}5y5}\7} e A o= WhHo| Table 3227E
ZnOE F7FHA] &2 9ol Adolre= dskrart dded AdES

43keh, A178 A2 F, 2006

R MELRE

lof
i)

100 - —0— Gas
—A— Liquid
_ 80 —#— Residue
g
=}
< 60 -
=
&
Q
4 4
"g 0
<]
&
20
0l I/_.\'\.\.
100/0 80/20 50/50 20/80 0/100
PVC/PS weight ratio
(a) without ZnO
100 A
—&— Gas
—A— Liquid
80 - —®— Residue
S
S 601 a— ﬁ‘\‘/‘
[}
=S
3
Q
2 40
g
o
20 4
0 4
0.0 0.1 0.2 0.3 0.4 0.5
ZnO/mixture(PVC/PS=50/50) weight ratio

(b) with ZnO

Figure 3. Decomposition products yield of PVC and PS mixtures
at 500 C.
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Table 4. Quantitative Analysis for Gaseous Products Obtained
from Decomposition of PVC/PS = 50/50 Mixture with ZnO/Mixture =
0.5 at 500 C

Yield (%)
Product components
without ZnO with ZnO
N, 24.13 19.45
Methane 4.56 8.49
CO; 13.17 20.99
Ethene 3.12 5.24
Ethane 11.11 8.22
H,O 34.69 21.18
Propene 3.55 5.25
Propane 2.14 3.47
1-Butene 0.64 3.67
1-Butyne 0.37 0.62
Butane 1.29 1.79
Others 1.23 1.63
100 A
80 -
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T 401
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20 A
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(b) with ZnO

Figure 4. Yield of HCI obtained from decomposition of PVC and
PS mixtures at 500 C.
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Figure S. Characteristics of liquid products obtained from decom-
position of PVC/PS = 50/50 with ZnO/Mixture = 0.5.
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