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Removal of toluene using the 2-stage hollow fiber membrane-hybrid reactor

Jin—Sung Kim + So—hee Gu + Tae—Hyeong Kim + Myoung—Joo Lee - Sun—Jin Hwang"

Abstract
In this study, the toluene gas in VOCs was removed using bioreactor which applied with hollow fiber membrane and Pseudomonas

sp. TDB—4. The EBRT of each reactor are controlled 60 sec(R—1) and 30 sec(R—2) and inlet tolune concentration of both R—1
and R—2 is controlled from 25ppm to 500 ppm. Up to 500 ppm of toluene concentration, the toluene removal efficiency of R—1
and R—2 are 92% and 81%, and theirs removal capacities are about 100 g/ms/hr and 180 g/ms/hr, respectively. In addition, according

to this study, toluene removal efficiencies at the hollow fiber are approximately 70%(60 sec) and 45%(30sec).
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Table 1. Specifications of hollow fiber membrane used in this
study

[tems Values
Quter diameter [mm] 12
Inner diameter [mm] 0.8
Membrane length [mm] 500
Total membrane surface [m’] 0.57
Total membrane inner volume [mL] 75
Available maximum temperature (C) about 50
Available pH range 3~11
Number of fibers (ea) about 300
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Fig. 1. Schematic diagram of 2-Stage hollow fiber membrane-hybrid reactor.
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Fig. 2. Removal efficiencies of toluene according to the inlet toluene concentration. EBRT of R-1 : 60 sec, EBRT of R—2 : 30 sec.
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Table 2. Comparisons of this system with other biofilter systems

: : Elimination capacity
Reactor/packing organisms . g/m3/hr) Reference
Compost Indigenous to compost 55 13
Compost + peatmoss + GAC Indigenous to compost and peatmoss 20775 14
Perlite mixed culture 70 15
Hollow fiber membrane Pseudomonas sp. TDB-4 100~180 this study
100 444444 500
R-1 l-e-eot
S 80 - OveclRE 400
& Ist Stzge RE, Ind Stage RE =
5 60 A F300 £
E Inlet cone. |-—=> g
= 40 - 200 a
3 20 o 100 2
0 . 0
0 5 10 15 20 25 30 35
Time{dav)
——R-10verall RE  —#1stStage RE  ——2nd Stage RE~ # Inlet conc.
100 ; ; ; ; - - +999—090¢ 500
R-2 O ; : : i i
5 80 i | i i : LA &7 v.bO“O@O 400 ;
7 }  Ovardl BE, | : £
5 60 4 “%_ 1st Stage RE, Ind Stage RE A | Iletcone. > L 300 :
RN L L | [ 20
o T J |
z 2 : : b ! Shutdewn 100 ¢
i i : : i ldey
0 &l : T * T : T : : T : T T 0
0 5 10 15 20 25 30 35

Time (dav)
—0—R-2O0verall RE —&1st Stage RE ——2nd Stage RE ¢ Inlet conc.

Fig. 4. Removal efficiencies of toluene in each stage in the R-1(above) and R-2(below)
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Fig. 6. Removal amounts of toluene in each stage in the R-1 and R-2
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