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Evaluation of Thermal Catalytic Decomposition of Chlorinated Hydrocarbons and
Catalyst-Poison Effect by Sulfur Compound

Wan-Kuen Jo - Seung-Ho Shin - Chang-Hee Yang - Mo-Geun Kim*

Department of Environmental Engineering, Kyungpook National University
*Gyeongsangbukdo Government Public Institute of Health and Environment

ABSTRACT : To overcome certain disadvantages of past typical control techniques for toxic contaminants emitted from various industrial
processes, the current study was conducted to establish a thermal catalytic system using mesh-type transition-metal platinum(Pt)/stainless steel(SS)
catalyst and to evaluate catalytic thermal destruction of five chlorinated hydrocarbons[chlorobenzene(CHB), chloroform(CHF), perchloroethylene
(PCE), 1,1,1-trichloroethane(TCEthane), trichloroethylene(TCE)]. In addition, this study evaluated the catalyst poison effect on the catalytic
thermal destruction. Three operating parameters tested for the thermal catalyst system included the inlet concentrations, the incineration tem-
perature, and the residence time in the catalyst system. The thermal decomposition efficiency decreased from the highest value of 100% to
the lowest value of almost 0%(CHB) as the input concentration increased, depending upon the type of chlorinated compounds. The destruction
efficiencies of the four target compounds, except for TCEthane, increased upto almost 100% as the reaction temperature increased, whereas
the destruction efficiency for TCEthane did not significantly vary. For the target compounds except for TCEthane, the catalytic destruction
efficiencies increased up to 30% to 97% as the residence time increased from 10 sec to 60 sec, but the increase of destruction efficiency for
TCEthane stopped at the residence time of 30 sec, suggesting that long residence times are not always proper for thermal destruction of
VOCs, when considering the destruction efficiency and operation costs of thermal catalytic system together. Conclusively, the current findings
suggest that when applying the transition-metal catalyst for the better destruction of chlorinated hydrocarbons, VOC type should be considered,
along with their inlet concentrations, and reaction temperature and residence time in catalytic system. Meanwhile, the addition of high methyl
sulfide(1.8 ppm) caused a drop of 0 to 50% in the removal efficiencies of the target compounds, whereas the addition of low methyl sulfide
(0.1 ppm), which is lower than the concentrations of sulfur compounds measured in typical industrial emissions, did not cause.
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Table 1. Conditions for preparation of SS-supported catalysts

Parameters Values
Platinum 8 g/L
Sulfuric acid 15~25 ml
Temperature 50~60 C
Current 3JA
Time 3 min
Electrode Nicke! plate
Plating: speed 0.07~0.1 pm/min
© pH 45
Mixing Air mixing
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Air Compressor
Fig. 1. Schematic diagram of experimental set-up.
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Table 2. Inlet and outlet concentrations of six chlorinated hy-
drocarbons determined for adsorption tests of cataly-

tic system
vocC Inlet conc.(ppm) Outlet conc.(ppm)
CHB 500 503
CHF 40 41
PCE 70 73
TCEthane 40 40
TCE 130 128

* Number of measurements for each case, n=1
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Fig. 2. Catalytic removal efficiencies of five chlorinated hy-
drocarbons according to inlet concentrations: chloroben-
zene(CHB), chloroform(CHF), perchloroethylene(PCE),
1,1,1-trichloroethane(TCEthane), trichioroethylene(TCE).
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Fig. 3. Catalytic removal efficiencies of five chlorinated hy-
drocarbons according to catalyst temperature: chloro-
benzene(CHB), chloroform{(CHF), perchloroethylene(PCE),
1,1,1-trichloroethane(TCEthane), trichloroethylene(TCE).
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