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ABSTRACT

Aiming at the treatment of large volumes of gas with a low concentration of poorly water soluble
VOC(Volatile Organic Compound), a new system is proposed: the combination absorption tower/
bioreactor. In the scrubber part of the bioscrubbing system, the contaminating compounds are absorbed
in a aqueous phase. The contaminated scrubbing liquid is transported to the bioreactor, where the
compounds are biodegraded by aerobic microorganisms (mainly to carbon dioxide, water, and
biomass). In this study, separation of a volatile organic compound(VOC) out of a waste gas stream
has been carried out using a re-cyclable high boiling point extrant(HBE). The liquid stream containing
a high boiling point extrant(HBE) scrubs the gas stream in a direct gas-liquid countercurrent
contacting operation in a packed tower for the removal of said component from the gaseous stream. A
packed-bed column using Pall Ring was set up in order to simulate practical conditions for the
scrubbing tower. The liquid stream transported to the bioreactor is recovered and recycled to the
scrubber. The model gas, which contained 400 mg/m’ of toluene, at a rate of 100 L/min, flowed into
the packed column where the scrubbing liquid trickled over the packing in countercurrent to the rising

gas at 10~15L/min. The bioscrubber designed for large volume air streams containing VOCs showed
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removal efficiency up to 80% in an optimum operating conditions during the tests for removing

toluene from an air stream by scrubbing the air stream with HBE.

key word : volatile organic compound(VOC), a high boiling point extrant(HBE), packed tower,

bioscrubber, toluene
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Table 1. List of High Boiling Point Extrant (HBE)

and Treated VOCs
HBEs * 9 VOCs
« Kiytox * Akeohols
* Aromatic Hydrocarbons
+ Diethyleneglycol-dibutylether i
* Chlorinated Compounds
¢ Benzylacetate « Ketones
« 4 Tolualdehyde « Esters
» Ethy
« Oleyl alcohol o
« Aldehydes
+ Di-2-¢thylhexyl-phthalate « Amines
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Fig. 1. Application area of diverse biological
cleaning systems”.
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Fig. 2. A schematic of a bioscrubber process.
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Table 2. A Summary of Bioscrubber Process

Material : acryl
Tower Diameter : 10 cm
Height : 180 cm

Type : Pall Ring (plastic)
Size : 2.5 cm

Approx. soJje’ : 0.053
Packing Approx. w.t : 0017 glerd’
Approx. surface : 2.1 cmlem®
Vaid fraction : 9%0%

packing factor : 55

Gas : 100~200 L/min
Liguid : 10~20 Limin

Material : Glass
Size 1 150cm(L)X 75cm{W)x 90cm(H)
Type : Aenated CSTR

Bio reactor

Viscosity(257) : § em®/s(cSt
Specific gravity(Z5T) : 0.96
Volatilization rate : below 0.5
Viscosity terap. Coef. : 059

HBE

Freezing point : below -50C
Ignition point : abave 3007

Function : emulsification of HBE, aerstion
 Pump : LG PU-15011, 3ikd, 220V, 2hp

Rate : 80 Limin {max. 95 Limin)

Aeration : 30 Limin (max. 80 L/min)

Ejector

4 ABZN B DE

QA BAD gl Wl ARY S 10
Heme] o g B 21EFE 2
F5RUe keiztsle] WslE dujloen 1
MASte Aol e Fogs g R 4
279 WSHE STRYT Fig 38 AP
F 10 L/min, §Y5I7F2% 100 Limin, S
Fd 7iaFSE 400 mgm’ o] SHRZDgN
HBE®] 3R#E WsiAzin 49§ dvjolrt.
S50 B A, 0% FLEES Vbl



88 243 - $3F - FAE - Jdi7]

WA 8Pl FHT AFAL AT
AL, 2 ZANA 93%0) el L& FSEE
< HojFdn}

100 40
%0 {35
T 80
o |
g 10 3
»n
3 7 25 &
£ 60 S
w N o
c 50 | ]
§ 20 3
g 40 3
] 153
£
< 3 wE
K] 108
Z 20
10 15
0 0
e 2 4 6 8 10
HBE content (%)
Fig. 3. Effect of HBE content on toluene

absorption and pressure drop in
absorption tower (Liquid rate= 10 L/min,
Gas rate= 100 L/min, Ctol= 400mg/m®)
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Fig. 4. Effect of liquid recycling time on toluene
absorption in absorption tower (Liquid rate
= 10 L/min, Gas rate= 100 L/min, Ctol=
400mg/m’)
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Fig. 5. Temporal change of performance of
bioscrubber for toluene removal (Liquid
rate= 20 L/min, Gas rate= 100 L/min,
Ctol= 500mg/m’, HBE 7%)
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