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Abstract

Regerative Thermal Oxidizer(RTO), which was manufactured by America’s Co., was tested to
reduce on-site problems and to improve heat recovery efficiency, the performance guarantee figure
of the RTO. The fume gases from the chemical processes, emission sources, were introduced to the
RTO by induced fans, and a diesel fuel was used as an auxiliary fuel.

Gas samples were collected at the downstream of the emission sources and the stack of the RTO
under the designed optimal operating condition. For TOCs(Total Organic Carbons) the exhaust gas was
withdrawn continuously and analyzed with a hydrocarbon vapor meter, and the exhaust gas also
collected on the Carbo Trpe(type B) tube and analyzed with a gas chromatography for VOCs.

The main VOCs among the fume gases were Styrene Monomer, and their DREs were obtained up
to 90%. By coordinating the conversion cycle of poppet valve from 240 seconds to 150 seconds and
changing the operation temperature of the combustor from 927C to 820C, the heat recovery
efficiency was improved from about 90% to 93% and DRE of the TOCs was increased 90% to 97%.
Furthermore 95% efficiency of heat recovery was obtained by inputting an additional regenerative
thermal media(Ceramic saddle) to increase the thermal capacity.
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Table 1. Measurement results of TOC and VOCs concentration for emission souece

Emission Source TOC(ppm) Stylene Monomer(ppm)
A Process 862 518
B Process 160 84
C Process 70 70
RTO Inlet 400~-800 260~520
Table 2. Calculation of DRE(at 820°C)
NO Inlet TOC concentration(ppm) Outlet TOC concentration(ppm) DRE(%)
1 400(min) 15 96.3
2 490 15 96.9
3 800(max) 20 97.5
Average 563 16.7 96.9

Fig. 2. Variation of temperature and heat
recovery rate (0 step).
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Fig. 4. Variation of temperature and heat
recovery rate (2 step).
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