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Bioactive Foam Reactor for the Enhanced Biological
Degradation of Toluene
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F7189 &A=E 77l AFol AT surfactants MFHFEZ 2QE EYY AHIAE A4
Zo] A HUT. ol3 & surfactant?] &= 7t F3 FA AFL LA 42L& A4 7]
A Atele) RS w¢ FIAA 3T dgAtelel EAAEAT(Ka)E F7HA717] W] 7]
EAstE VOCsE Aoz o w2 AL £ ot 23, 7149 VOCsE 4oz o ¥ol #e
A AGANDozZA Y Eo] g3 t]g Bo] A T & Uk weq & AdF& VOCs A E 9
& HHE surfactante] WA} o] & HIBoZ ¥ A A2 NEH Frt2 o] Fojd
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A} 2" surfactant® 25 47FAZ  SDS(sodium dodecyl sulfate), TritonX-100, Tween80,
BYK-345(silicone surfactant)o]th. A48 v 2L LAY g £AE AFHstod o 6L
Agol H3AL H, & B3t toluened ©A/NUAYUeE WdfHoz F]ldtd WG RAE A
6LY &4 BEWNZ7INA wWiFF ot AlEL FA FRAUG w37 dPez vz, 7
4oz AHE toluened FID7t F&@ HP6890 GCol manual injection &o] At Ao &
A& toluene?| F=& Purge&Trapol & ¥ GC/FIDE ol &3 T34t}
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Ztzte] surfactant A2 2 AF A4 toluene FE9 W o vz T BAALASF
Kia)e 28 13 E 1o JehHA 29, toluened] &8l= F7He X 20 Yepic) A2 o
toluene® &30} surfactant’} VA& FFE 29 2~59] YEFUAT. o] AY AAREL wlgoz v
A silicone surfactant?to] CMCAlA Klagtd &3 %9 Z717F d9dt). A silicone surfactant:
PP Ee gdxe] dFE A SDSTF Ae BYoe vAEY 9% toluened] E-3|7F A o] Fo
AA @At Tween80% TritonX-100% A9 #AIE AFE HolAT F=7t F/HETE AR

l T ] Table 1. Mass transfer coefficients (K.a) determined
| using the experimental data from the bottle studies
; and the nonlinear regression.
3 Surfactant Kia (1/hr)
2
18 Deionized water 3.308
SDS 3.621
°s TritonX~-100 3.649
- - L. _tmemin)

Fla 1. ch ol BYK-345

ig 1. Changes in toluene concen (silicone 4.077
tration in the liquid phase during surfactant)
the abiotic bottle tests.
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Table 2. Toluene concentrations in the liquid and the gas phase using surfactants.

liquid ph liquid phase liquid phase
iquid phase Cone. L
toluene | 82° phase Conc. onc.(mg/L) Conc.(mg/L) calculated
O Conc. at calculated by H
Surfactant injection .. I'measured at 3 Ham=
equilibrium e Hatm « m /mol) by H 19¢a-8D
(ppmy) (ppmy) equilibrium =g (A-BID
(meg/L) deviation(%) deviation(%)
Deionized water 365.3 143.7 2.2 2.2 0 2.4 +9.1
SDS 361.4 162.5 2.5 2.4 -4.0 2.7 +8.0
TritonX-100 361.4 153.7 2.5 2.4 -4.0 2.7 +8.0
_ BYK-345 3614 | 1248 2.7 20| -259 2.2 -18.5
(silicone surfactant)
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Fig. 2. Biological toluene degradation Fig. 3. Biological toluene degradation
in the presence of SDS. in the presence of Silicone surfactant
(BYK-345).
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Flg 4. Biological toluene degradation F|g 5. Biological toluene degradation
in the presence of TritonX-100. in the presence of Tween80.

ol% toluene E#&o] TritonX-100Rthe Fojdch welr mldEo FAE6 gL vixz ¢
CMCAM Kia@td 4859 F7E o= FX f28ke TritonX-1000] 7149 toluened H4tel] 3
vl EE st Alade MY HEactn gddrt

AARE surfactantE o] &8 toluened Hs= A2®E foam generator, defoamer, cell
reservoiry AREoz A oo, a6 UellA. Reactord] A4 H3lo] il loading rate
€ 75g/m’hr2 QAEA AT gas AFAIZO] 30%, 60%, 12022 HE o toluened BAEL
2% 7o) Jel At E3 reactor W gas AFAINE 6022 dAEA FAT £, toluene FYF
8 g24 $o24 loading HEHAZ) 2S¢ tolueneo] Wasts GAS 2 8o Veh ATt
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Fig. 6. Schematic of the bioactive Fig. 7. Effect of gas residence time
foam reactor. on toluene removal.
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Fig. 8. Effect of toluene loading on
toluene removal.
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