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ABSTRACT

This research examines the removal efficiency of benzene, toluene, xylene (BTX) and total volatile organic compounds
(TVOCs) by flowing VOCs, which are generated at a petrochemical complex in the Ulsan area, in a sliding arc plasma
(SAP) reactor. The SAP reactor process is composed of 5 steps and the analysis was conducted using a BTX detector and
TVOC measuring instrument. The removal efficiency of BTX was better at high concentration than at low concentration
and the emitted TVOC concentration increased in later steps of the reactor. In addition, the removal efficiency improved,
as the flow velocity increased. The maximum permissible concentration of TVOCs in the first step was about 481 ppm
and showed over 94.83% efficiency when it was operated in the 2nd step at concentrations beyond 481 ppm. Therefore,
there are many factors for improving the removal efficiency of SAP reactors at low concentration and measures should be
prepared according to the application method for the various types of industrial reactors.
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Figure 2. Scheme of exhaust gas flow.
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Table 1. Detection Amount of BTX

SAP Inlet SAP Outlet
VOCs Comp. Conc. (ppm) Conc. (ppm)
Ist 0.05 N.D.
Benzene
2nd 0.40 N.D.
Ist 2.50 N.D.
Toluene
2nd 3.50 N.D.
Ist 2.10 N.D.
Xylene
2nd 4.00 N.D.

Table 2. Analysis of Removal Efficiency of BTX

VOCs SAP Inlet SAP Outlet Removal
Comp. (ppm) (ppm) Efficiency (%)
Benzene 0.150 0.180 -
Toluene 0.078 0.013 83.3%
Xylene 0.150 0.083 44.7%
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Figure 3. TVOCs inflow concentration.
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Figure 4. TVOCs outflow concentration.
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Table 3. Analysis of Removal Efficiency of BTX

VOCs SAP Inlet SAP Outlet Removal
Comp. (ppm) (ppm) Efficiency (%)
Benzene 16.61 1.690 89.8%
Toluene 4.92 0.564 88.6%
Xylene 1.22 0.192 84.3%
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Table 4. Efficiency of Change According to input TVOCs
Concentration

No SAP Input SAP Output Efficiency

(ppm) (ppm) (%)

1 240 10 95.8

2 256 12 95.3
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4 326 17 94.8
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8 543 58 89.3

9 578 66 88.6
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12 772 89 88.5
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