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Table 1. Theoretical values of operating condition from each stage of a biofilter.

Stage) | ] I v \ i VI Vi
H2S (1-10) | (11-20) | (21-30) | (31-40) | (41-50) | (51-55) | (56-60) | (61-70) Stage | Il 1l v \% Vi Vil
Tolue (1-10) | (11-20) | (21-30) | (31-40) | (41-50) | (51-60) | (61-70)
Q 0.5 1 2
(L/min) ) ]
Cgo (ul/min) 0.29 0.58 0.58 2.32 2.32 4.64 9.28
o 30 60 100 | 250 | 500 | 1000 Hl/min
(ppmv)
Cgo Cao
139 139 139 278 278 556 1112
(S-g/m?) 0.043 0.086 0.143 | 0.358 | 0.715 | 1.430 (ppmv)
. 1.72 0.86 0.43 -
(min) (g/ﬁr:a) 05 05 | 05 1 1 2 4
Inlet load
1.5 3 6 12 20 50 100 200
(a/m*/h) et load
" N nlet loa
Injection
je 0_ 0015 | 003 0.06 0.12 0.2 05 10 20 (a/m’/h) 20.13 40.27 | 40.27 161 161 322 644
rate(L/min)

¥Air blow rate(Q) for toluene is the same as that for hydrogen sulfide.
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Fig. 1 Schematic diagram of hybrid system.
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T93 32 (lppmv)e] EF7F2AE calibrationS 83813 AL injection port, 2.2 2
detector®] &%= ZH7F 100C, 50-230C¢}F 225TCE FAstitt. 37, dF 2 F4&
of FEFe 82, 4 ¥ 85ml/mins FASGT s AE e #HvtavF Eol7ke vt
ol dH ] JAYT, o] Y= wEF 2 7 sampling portoll A &5Fo] 1131 H=
2 ML) S JAANAA F3raE HAFHGastec, 4LK-4LT % 4L-4LL)S A3}
Zyzye] 7t o] e Ahd w5 545t H%F Flame ionization detector (FID)
<} Supelco©l A TSk SUPELCO WAXTM-10 fused silica capillary
column(30mx0.53mmx2.0 pm)S F23t 7tA~a 2w E 189 (Shimazu, GC-17AAFw Ver.3)ZE,
RIGASOl A F&3te]  F+d3 EFAN(24.8 ppm)S TF3 FEF7MAE AFESlo]
calibrations Fa3ste] 2o 55 w2 & SASIT.

Table 2. Compositions of medium

Medium component Medium component
NH4C1 O5g/L MHC12'4H20 OOlg/L
KzHPO4 40g/L FeSO4 005g/L
KH2P04 4.0g/L (NH4)6MO7024 0. Olg/L
MgSO0y4 0.8g/L CuSOy, 0.01g/L
NasEDTA 0.5g/L CoCl2 0.01g/L

7ZnS0Oq4 O.22g/L NaZSZOS 8g/L

CaCls 0.05g/L yeast extract 2g/L
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Fig. 2. Various hydrogen sulfide concentrations of Fig. 3. Removal efficiency, inlet and exit
hybrid system at each sampling port versus concentrations versus times

experimental times
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Fig. 4. Various toluene concentrations of hybrid Fig. 5. Removal efficiency, inlet and exit
system at each sampling port versus experimental concentrations versus times
times
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