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The study of catalytic combustion of VOCs
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Department of Environmental Engineering, Sangji University, wonju, Korea

ABSTRACT

In this study, it was studied that the removal rate of VOC by the catalytic combustion. The
combustion temperature was changed by the contact type of VOC(space velocity and catalyst
depth) and the space velocity (SV) was defined by the rate of gas volume flow rate (Q, m’/hr) over
volume (V, m’) of catalyst (SV=Q/V). The space velocity of catalytic combustor is maintained
lO,OOO~50,OOOhr_1. it was studied that the conversion rate of VOC by the catalytic combustion.
The combustion temperature was changed by the contact type of VOC and catalyst and the space
velocity was defined by the rate of gas volume flow rate over volume of catalyst. The VOC which
pass thru the heat exchanger was measured by the hydro ionic detector and measured the VOC
removal rate by the activated catalyst in the reaction temperature range of 373K—423K. The
removal rate was measured over 100 times. In the automobile painting booth The VOC
concentration was 63.37ppm and the removal rate was 70 % at 373K and 78.92% at 423K. The

removal rate was increased as increased the temperature.
Keywords : catalytic combustion, reaction rate, VOC, temperature, conversion
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[Table1] The amount of VOCs in korea (unit : 1000ton/year)

Source total painting Auto gas station Qil storage ink pavement | dry cleaning
Amount | 667 308 230 40 31 22 22 14
(%) 100 46.2 34.5 6.0 4.6 3.3 3.3 2.1
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[Table2] The Ignition and Combustion Temperature of VOCs

material direct combustion catalytic combustion
ignition temp(C) starting temp(C) com combustion temp(C)

hydrogen 510 20 20
methane 615 380 450
prophane - 210 250
benzene 700 180 300
toiuene 552 160 240
sylene 482 160 270
phenol 700 180 330
methanol 464 20 150
ethanol 450 100 300
buthanol 343 150 250
form aldehyde - 40 130
aceton 650 130 250
MEK 516 145 300
MIBK - 170 320
CH3COOH 427 217 300
NH3 651 210 240
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[Fig.1] The block diagram of the experiment.
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