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Study on Development of Processes for Removing Chlorine Compounds Formed During

Thermal Decomposition and Combustion of Plastics Containing Chlorine

Tomoyuki Imai

Toda Kogyo Corporation
Meijishinkai, Otake, Hiroshima 739 -0652, Japan

Abstract: Harmful chlorine compounds are emitted during thermal decomposition and combustion of plastics

containing chlorine. Those compounds lead to the formation of high toxic dioxins, which has recently become a serious

public concern in Japan, during an incineration of municipal solid waste. In order to develop new processes for

removing chlorine compounds in such waste treatments, a novel iron oxide with high oxidative catalysis was

investigated on the basis of three researches as follws. D Acceleration for combustion and oxidation of hydrocarbons.
@Dehydrochlorination and oxidative decomposition of organic chlorine compounds. @Capturing HCIL.
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Fig. 1 Potential dioxins formation routes by municipal solid waste incineration.
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Fig. 2 TEM image of novel goethite.

Table 1 Powder characteristics of novel goethite.

Molecular structure o -FeO(OH)
Specific surface area 85 m%/g
Mean particle size 0.25 um
Particle shape Spindle type
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Fig. 3 Experimental apparatus of PE combustion.
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Fig. 4 Concentration change of CO,, CO and C¢Hs
in Gas with additional mass of goethite in PE
sheets.
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Fig. 5 Experimental set-up.
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Fig.6 Activity and selectivity during de-hydro
chlorination of chlorocyclohexane over
HCI treated TR-97305 catalyst.
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Fig.7 Time on stream analysis:
Dehydrochlorination of chlorocyclohexane
over iron oxide catalysts.
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Fig. 10 Experimental apparatus for PVC
combustion with additives.
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Fig. 11 Relation between capturing rates of chlorine
and total surface area of additives at 973 K.
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Fig. 12 Mechanism of capturing chlorine by Ca-Fe
composite oxide.
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Table 2 Concentrations of dioxins in gas and

flyash.
Measurement Iron oxide Dioxins concentration
time feed ratio BF outletgas  Fly ash
(Wt%) (g TEQ/Nm®) (ng-TEQ/®)

Steady state 0 19 5
Steady state 0.24 2.8 1.7
Start up 0.24 3.8 -
Start up 0.24 42 —
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Table 3  HCI concentration in combustion gas.
Feed ratio (wt%) HC1
Iron oxide Ca(OH), BF outlet
(mg/Nmr)
0 1.3 260
0.24 1.3 14
0.24 1.1 40
0.27 0.4 170
1. FEH

AR OFERNS, o-FeOOH)DA EHFILEW
DOfpETaw AL LTORAtOREIX, KROLD
kL5,

O ZTHEHIFIZ o - FeO(ODZWART L A X

BFOREZIME T2 72X
@ FRZHLELTHEAMLTCHLEA A I DO

£ OIMEIERPELKEORMIBEA N H 2KER

BAMRTST 2F v 7 85
® BT ITAF v IBSEHERLERY VA 7O

MG E L, FRREHR D7D O EERE R

fobfl 7 1 2 2
BEZLND, EBRIZOLOIXT—BERLINTE
D, EBIT, QI HOWTITHF =R BERIE~DRE &
NBELHNTWD,

x ™

1. 7T AF v 7 BMRER R - T A F v 7 VY
A7 NVDOREBERE, 7 AF v 7 NBREERS
(2000).

2. F. W. Karasek, Organohalogen Compounds, 23, 315
(1995).

3. T. Imai, T. Matsui, Y. Fujii, T. Nakai, and S. Tanaka, J.
Material Cycles and Waste Management, 3, 2 (2001)

in press
4. AL, RSHEO, IR, LR, 25,
935 (1999).

5. N. Lingaiah, Md. A. Uddin, Y. Shiraga, H. Tanikawa,
A. Muto, Y. Sakata and T. Imai, Chemistry Letters
1321 (1999).

6. SItEZ, WFHECE, EBFRE, MBS, I
&, AAILFEL5E No.8, 541 (2000).

7. SFEZ, M, BIHRE, DHE, EEY
FERamX, 12, (2001).  FEORIH

8. Aitiy, BENRE, Wi, THE, £y
L, 11, 67 (2000).





