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Abstract

PVC is the thermoplastic offering excellent material properties. PVC has been used in wide variety of applications, however,
it causes environmental problems when it is discarded because of its high chlorine content. Since dechlorination reaction of PVC
is taking place at relatively low temperature compared to the pyrolysis temperature of plastics, study on the dechlorination reac-
tion has been carried out as a pre-treatment process. Twin screw reactor which shows excellent mixing capabilities is employed.
Experimental variables are the first and second reactor temperature, PVC content in mixed plastics, viscosity of mixed plastics,
feeding rate, rotational speed of the second reactor. Over 90% of dechlorination ratio can be obtained under proper operation
conditions. Chlorine gas evolved from reactor is absorbed in water and can be recovered as a hydrochloric acid. Analysis had
been done on chlorine flows by taking material balance over reactor.
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Fig. 1. Schematic diagram of experimental apparatus.

Fig. 2. Picture of the second screw reactor.
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Fig. 3. Picture of the gas vent port.

P SHEA G Fheg NleAie HEHES o
Ak, STl B4 Fehode QAR AS

WA 2RES71R olb] dEe] 1akg Aol 2y
Ui ssbiges dRdn. sdel ke
) el T



235715 FES EgEEE ] vy Bddel] A B 23

g kAl B 2 (M 2-3%)F SAHE S5
A $EVEE ARol $EHI 5718 I vk
© 37128, JFHEZE AA impingerolld Farts
b e FoE T oyw iz 598 o

= SEEEee ¢ PVC

B 1l
o}
2
=
e
uith
B
E
m{n
"
&
N

Feks 230r87) FolM $48 FehaEel iy
PR Therh waste ol7lo] 439l §a7t TEs
o glovt MiEwe whe Hom BLTPIA B

Aa7k27t ol gt gel=rt &7] w2l impinger

2 Exsle] 9Rg viEHe g4 E3 FAT S 9
o

7] &7AM v %E}vﬂé] %‘554 Cl#&& Eschka
method(ASTM Method D 2361-66)2 ©]-&3lq =34
31T, Eschka methods A8 Cls =% 243k=
W oz AFubie oga) 7ot A g_(%a})\}zl 28
Eye 37 4ol No. 60 sieveZ A F|gIC) 1 g9
A E2} 3 g9 Eschka Mixture(MgO : Na,CO;=2: 1y&
Egsle] 50 mle] T7R]o] &l 2g2] Eschka Mixture
(MgO : Na,CO3=2:1 £ g2 Zrh+=
furnace®] WL 1A]ZF Wol| 675+£25°CTFA] 52 A
675+25°CollA 2A17F 30845 Bt o} EehiE
S5E0°] glHA LAER= Cl 7F27) Eschka Mixture
of FatElE Zojth. FHAd0l Bd A= 100 ml
Hlo]A ol w, Lake] H2E(10ml)2k 40 mie] HNO;
(1+1)ye #risle galrzin. gaF Alaes A9z
2 71(Model 960 pH/lon Selective  Electrode meter,
OrionyZ ©]431 AgNO; §8o =2 A% HAHGho 2
N7 ¢l FEE &8k B8 Eschka methodS:

D= /\]

ol-g3te] FEeNETHA FUHE 4 AFE PvCe
Cl ¥E% 2435159k Impingerdl] Y38 CIERE 29

A4471 olgstol

24519},

APuAYOE Cl o)2e) FES

A YelAe 2ANA 4 QA7 B
agel mAE JBe 2L PVCEFEE SUE
PouE PVCERE 2ENCN st EgEe
29% LDPE SHises 2Usldch $49 Faoy
[e]

o] Mx= Expgol djd|gitiar gE Ao Rheome-
tric Dynamic Spectrometer(Rheometrics, model : RDS
g AHgst 290°C, WHg7] 3|A&E] ddshe A
W&ol 24 LDPES A= PPoll Bidle] 8.984)
=tk AL P& Table 19 Ael3isit. &
Aol A3 PVCE APVColR] Aade $F
HlZ 36.33%0(90h. (2EE7] 2R/ AT (RPM)E
6.67= At &8

Fig. 45 13187]e] 2 9 pvCE o] we g9
221312 Ueldth Table 19 No. 12-159] sj5dh=
dfolct. EgEetsy "15“?:3‘%% 800[g/hrjol™ 1
g7l g 2xke7] AAFI AT 2 667,
133301900}, Aeuae 1At 7}—85 R e

>,
n%

n:
o]o

T PVCEEelrt. 2akg7i2 g X 2902 4
g gEellA 127 ]2 E% F7PIA el wel gha
go] Frpsiact. emvt F7teh EgETLEe] PVC
BRE darghge] Flsl] vl °§ L7kl F
7hstan gt EfEerige] sl dasled §8%
EERRE davter whquer)7E HE gelsit

90

85 -

80 A
—&— PPIPYC:LDPE=92:8:0
—8— PP:PVC:LDPE=94:6:0
75 —4— PPPVCLBPE=96:4:0
—&— PP:PVC:LDPE=98:2:0

Chlorine removal ratio (%)

70 T —T

T T T
270 280 290 300 310 320 330
Temperature of the first reactor (°C)

Fig. 4. Chlorine removal ratio with first reactor temperature
and PVC content.

APeetE A 15A A 15 2006



24 AR -

WAE - T

Table 1. Experimental condition for screw reactor

No Temperature(°C) Composition(weight%) Feed rate Ind reactor
) Ist reactor 2nd reactor PP | PVC LDPE (g/hr) (RPM)
1 290 290-330 92 8 0 800 o 1333
2 290 290-330 94 6 0 800 13.33
3 290 290-330 96 4 0 800 13.33
4 290 290-330 98 2 0 800 1333
5 290 310 92 8 0 600-1200 13.33
6 300 300-330 86 4 10 800 . 1333
7 300 300-330 76 4 20 800 13.33
8 300 300-330 66 4 30 800 13.33
9 290 310 96 4 0 600-1200 13.33
10 290 330 96 4 0 600-1200 ' 13.33
11 290 290 96 4 0 600-1200 13.33
12 280-320 290 92 8 0 800 13.33
13 280-320 290 94 6 0 800 ‘ 13.33
14 280-320 290 96 4 0 800 13.33
15 280-320 290 98 2 0 800 13.33
16 290 310 98 2 0 800 10-23.33
17 290 310 96 4 0 800 10-23.33
18 290 310 86 4 10 800 10-23.33
19 290 310 76 4 20 800 10-23.33
20 290 310 J 66 4 30 800 10-23.33
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Fig. 5. Chlorine removal ratio with second reactor temperature
and viscosity.
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Fig. 8. Chlorine removal ratio with rotational speed of the
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Table 3. Chlorine material balance calculated from dechlorination experimental results.

No. |of mﬁ(?dm:)rl];stics m?:;gri};]lfisi?cs Average ch.lorine g&;ﬁﬁ?ﬁ @) Topeer o e
(@ @ removal ratio (%) | oquer () | 15t Cite) | 2nd Clig) | (1)+2) | others Cl(g)

12 3293 95.7 916 8.04 74.05 6.85 88.94 6.76

14 3707 539 86.7 7.16 36.38 6.25 49.79 4.1

15 3880 282 81.0 5.36 18.36 2.66 26.38 1.82
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