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Abstract

Hydrogen sulfide, ammonia and benzene which are generated from natural leather
industry were simultaneously removed using biofilter including benzene degrading
microbial consortia and sulfur oxidizef Thiobacillus sp.IW. The removal efficiency of
benzene was maintained 90% in average for single and mixed gas treatment and that
of ammonia was 99%, whereas that of hydrogen sulfide was relatively lower 85%.

e

FREY AEFFo F4He w 5E A2 F g8 M, FF 59 LIFAF
HE 871 3A S/ Utk B AFM e AQHFAZZZAA A= dEF
Q FHAAESQ #3rL, ?}3‘44 9 benzene(1)S HELYWE7|E o3t AHHoE
AAst A o} Benzene2 4t £3F Ao FAEHANA J5F EJXTEF
2 olg3le AASG oY, &5}4AE Thiobacillus spIW(R)E ©] &3] SO 2 Atsts}
A3, FEYete AALE 4F v8so FAYEFLR AANAY. & TF7 FHE
biofilterel % 71#1% 180 L/h, benzene 35-40 ppm, #3524 30-35 ppm, YE4o}
30-35 ppmS T3 ZF AR AALZES FHAH

|m

As 2 3y

Benzened A Ase FFE FAA £3F dFAHFAM o S & A4 7] 2|
A)E FUs 2443 Adug e AAsq EFFFE gS5sen, sH2% FH
T@F = Rhodococcus ruber2 98Tk #3t5io] AAE s oldst o o5 Ad
ste] dgdros RBel® Thiobacillus spIWE AEsigd. & AT EFFFe
Thiobacillus spIWe| SAMIFES $a] & A RS HA3 EF3 wiA7}F AR =AU

2 Ao Baea, dEuolet benzened EHHoZ A A7 & Figld e
biofilter& AH&-3}%lth. Biofiltert] F3& thyAeoln &< §o] %L biosandd A

= ]63 =



3129, biosand®] &% 54o] Table 10| vebt gict.
a3 2 nF

E3ddF9 Thiobacillus spIWE 30C, pH7.091 4 A u] 43812 o benzened 3] %<}
S:05" 9] 4312 % YA4HE SO B/} Fig. 201 Uehd itk A4 670 mg/Le]
benzenee 22A1ZtE<ete]l @ RaHUen, SOL 9 ¥EE 17TAIAA A% ZF7ts
07t A3 =2%el wet g AFo]l JAPoz sy olF ZAsud. 99
23g ST Aot vusnd EFude HS F3529) benzened 1 I
=71 234 =33 A& ¢ F A%23).

Biofilterell 3#3t+49 gEYol7t FAFYE wet 24U FNARFY 27 F7}
3t7 €9 Fig. 32 Sgt2auy FALEFY FEW3} W2 Thiobacillus spIWe 244
G FFEC] WUE RoFEo 27] AW FAGEE] EAA &GS wet
W3td FAFEFS FE7L 15 g/l A= AR Fo] TR FAHA 9L 3
¥, Thiobacillus spIWE 5 g/Le BFAURFEEANAN HHGYZ S Roln], o|F Zigtw
79 =7 TS FAF o #AasA.

Biosand7l &€ biofilterell E@TFE AFeta 7939 A $7AE AR F ARZ
78 L/h, 40-130 ppm®] benzeneS FHdtd 209 ¢ 2 AR L L A3 2347} Fig.
4°] “eb 3l o] 713 < benzened] A EEL FT WBE FIT A ndF
A, o|lF d&£Ho=2 wrg7)o| Thiobacillus spIWE HESL 7]AF%3S 180 L/h,
35-40 ppm®] benzene, 30-35 ppm<] #3}549} 30-35 ppme] YEUYolE: FYINAE o
3 A &gl Figdol FAo] Yeht 2ok Benzenee 90%°] AAL&L F33tgen,
FRYote 99%9] ofF 3% AAEES Yo Y, #F3Fire] F9 HEge
BN HEZ T8 dEd vla LUt

2

2 AP AAHGAZ TN BAE YEH FHARA Fahss FEo}
% benzene® AN Y53 T@FFo HA8h#<l Thiobacillus spIW7H FA
o AEY HEUNSIE o]t aRHoz AA%TA 3Uch Benzened] S B
2 BGPE ool thal 0% AATEE FA5T, YRk 9% ofF ¢4
& AATEES Yoy, $85se) A ANELS HRAEZ e YR s
vk,

FaEd



CRFE, UYE, BV, Y TY, WATIA, 199,
3, utdd, o|Qls}, "HuFSFAAN Lol FB5L EHAT Thiobacillus
spIWe] AZ=7"(1994), =B EFE 3] X|; 9, 287-293.
. ©%F, ¥4 VOCH4E biofilters] 7|2, BAUSE B77)E - HAAL ATAH
1ZPE = ¥ 314, 2000.3.31.

Table 1. Biosand®] 232 & 54

C iti 1596 SiOq,
omposition
" 85% H;0
Media size (mm) 2.0-3.0
Density (g/m®) 1.27
Specific surface area
i : 539
(m¥/g)
Total pore area
- 589
(m7/g)
Pore volume (m?*/g) 740
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1. Biofilter 6. NH3+99%N,
2. Measuring equipment 7. Flow meter
3. Air compressor 8. Three way valve
4. Benzene+99%N, 9. Gas mixing chamber
5. HyS+99%N, 10. Water bath

Fig. 1. Schematic diagram of the biofilter.
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Fig.2. Degradation of benzene and production
of SO 42' in microbial consortia
and Thiobacillus  sp.IW.
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Fig. 3. Variation of optical density of solution in 24 h
flask culture of Thiobacillus sp. IW
with respect to (NH 4)2S0 4 concentration
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Fig. 4. Inlet and outlet concenturation of benzene,
H,S and NH3 in continuous operation of biofilter.
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