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B4 2 el o3 A X RelM A E A st F3EA AJAAA FF-Q Thiobacillus 4-2] A
W ) A 2 507) FFF 22 stk 23 507 2 A4 A3 77 & F Thiobacillus neapolitanus, 47Y FF
= Thiobacillus tepidarius, 57 T Thiobacillus denitrificans, 237Y @< Thiobacillus versutus, 27\ dF=
Thiobacillus intermedius, 97) T3 Thiobacillus perometabolis®. TR H ot L2 TR TFEZ2 8§ 343}
EA 3 (#3144, dimethyl sulfide, dimethyl disulfide) 4| 7 @5 23S 319l o} 2 A9} 331524, dimethyl
sulfideol] ©) 8} KT51(Thiobacillus versutusy&F7} 27 100%, 85% % 7V & A A &L B4}, Dimethyl
disulfide®} 7ol = AA FF7F - AHA Lol ¥l & A A& o] ¥UEH| KT817FF7} 26% 2 71 ¥-2 A A
+& 19 233 A4 KI513F-E A8 39 on, A8 R KTS17FE 29 8 28 AE3HY A uk-g-7] el
H-4-3te] 8 AHE] Al A &S v A, 3549 A 100 ppmS T8 F FF A 449 4 H=
304 o] F-¢J] 0.02 ppm 7] %H(99.8%) 22 A A g b, FF A4 A 9] $4 A 1586 F344E 0.02 ppm
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14, 19, 25).
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4 59| photosynthetic bacteria’} & & <5 AAN T
AF7 BugT glor, ol #3FAho H¢ elemental
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1005 g3l ARB3IH o, 18 viAE 1.5% S HrIsted
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T3(floc)d} o F dE lsty] Hal A A dvjA
(BX50, Olympus Inc., Japan; X1000)°-2 7 Z8}HT}.,
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AR A8 E 348t oH, 49 Mee 10747] X8t om
107, 10°%, 10°, 1079] Z21E 9} o3} FAE ol&3l] B o2
AlA 28 Hi X[ membrane(MFS: pore size 0.2 pm, diameter
47 mm, mixed cellilose esteryS- F3A1A vl T, 78 colony
7t vl YE plate®] membranes B3I colonyE picking&he] ull

FAAT. FF MRS 28~30°C, 180 rpme] FZIoA ek ujoF

skt
o MA E—’F— 3

e 25 ¥EEtE 54 3 Ag - 38k EAS 1A
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ok Feishd 542 v AN (simple staining) T 13 o Al
(Gram staining)¥, %318 1) 7(BH-2, Olympus Inc., Japan; x1,000)
sl ek =27, 7 Hel, 23 A wtEiElolE o
sloy, B8 759 542 wet mount method(19)E 93
2z} #Av)Z(BXS0, Olympus inc., Japan; x1,000)8tol14] 3231
ok £ 359 A - S8 5L vjAEe] a4 A8, Ot
S 'kl B o] i), B 0E, vhokg g ¢l o] 8 R B
o] ARARE st TG
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slrxEld el B - 3 dF F 2870 i
Z 3E AA g5 23-8E AN At Addid &5
£ Thiobacillus %] /A9 WiA] 500 mioll HF3ta, 2I& wid7|
oA 27t 28~30°Col A} 7] wlFE ThE, 500ml bottieol]
Thiobacillus 42} %] Hlj=] 400 mkE AL FF EF Tk
(Table 1) 60ml A7}sl, TFE 24A17F vIFAA 2F37E2o)
HEAA EulEtct. vk 75 RCF 8,500xg= 1087 €
Al BEsled  cell collectiondF5 THCentrikon  T-124, Kontron
Instruments, Italy). 228 Al 500 ml B} Bl 27S(DSMZ)H &
Hl] X](yeast extract 0.1g, absolute ethanol 0.25ml, disodium succinate
hexahydrate 0.1g, NH,Cl 0.076 g, KH,PO, 0.007 g, NaCl 04 g,
MgSO4 - TH,O 04 g, CaCl,-2H,0 0.05g, feric citreate solution
i ml, trace element solution SL6 Iml, DW. 1,000ml, pH 6.8)
300 miE AoH, 75 HF 3 1LIXI0CFU/mIE HE31

Table 1. Composition of standards gas used in this study

Components Concentration (mol/mol)
HS 100.6 ppm
CH,SH 100.0 ppm
(CH3)282 100.0 ppm
(CH,),S 100.0 ppm
N, Balance
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Fig. 1. Schematic diagram of the biological lab-scale reactor used in
this study.
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2} MLSS(Mixed Liquid Suspended Solid)& 5,000 mglZ, §7)
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Table 2. Morphological and physiological characteristics of the isolates from sludges in the wastewater treatment aeration tank

Group | Group I Group 11 Group IV Group V Group VI
Gram staining - - - - - -
Shape Rod Rod Rod Rod Rod Rod
Size (um) 0.8-1.0x4.0-50  04-0.6x2.0-3.0  0.3-1.0x1.0-2.0  0.3-1.0x1.0-3.0  0.5-0.7x1.5-20  0.3-0.5x1.5-2.5
Growth 30°C + + + + + +
Growth 50°C - + - - - -
Growth pH 3 - - - - + -
Growth pH 5 +) - - - + +
Growth pH 8 + + + + - -
Biotin requirement - - - - - -
Autotrophic growth + + + - + +
Aspartate - - - + +
Citrate - - - +
Ethanol - - +
Fumarate - - +
Malate - - - + +
Oxalate - - - -
Succinate - - - +
Number of isolates - 7 4 5 23 2 ’ 9
FEEIPS 7 9B sundad® BT F, SRAAL. olRem 300014 B4R MR, & Group B 50°C]

Stndard 57 A, EEER7IANE FAVIZ 0.05 mie A3
7} 388 BRE ARRDH 598 Hol(peak area)S 413}

o standard® /FHTHEBFA: tp(min)1,5. peak area 0.147
X 107, methyl mercaptan: t, 2.21 min peak area 2.344 X 107, dimethyl
sulfide: t, 3.53 min. peak area 6.144 X 107, dimethyl disulfide: t;
6.39 min peak area 4.296 X 107).
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Fig. 2. H,S removal efficiency of isolates from sludges in the wastewater treatment aeration tank.
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Fig. 3. Dimethyl sulfide and dimethyl disulfide removal efficiency of isolates from sludges in the wastewater treatment aeration tank.
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BEE MH 158 7F 238

28 - 589 28 Wl st EHQ] & S OHE
Al 31549} dimethyl sulfide, dimethyl disulfideol] T3t A
A dF 238E AAE A, FF85E JAE B #Fe
157) FFRLH, 50%0)3S) 1E5E AA dF 1] 53,
N w5 15%05he] e AAE-E RAKFe. 2). 53] 718
2 #3540 AAALE WSl W= Thiobacillus versutus,
KTS124 30% 59 100%2] AATZES YY) KIS1HF=
dimethyl sulfide AA TF 23UAME 85%9] AAHEES B
Ath(Fig. 3). Dimethyl sulfide®] 7%, 50%°]d2] AMAE B
T 2Rt Diemthyl disulfide®] 74-9+= AA|Z o2 A A7}
o), AAE B FFE 4 FF R, Thiobacillus
versutus, KT81°] dimethyl disulfide A|HEE&°] 26%Z 7 &
SFhFig. 3). B34 AA TEE TFE KISITFS AHs)
Ao, F7HRA A - 383 54 7789lA] phenylalanine

Table 3. Morphological and physiological characteristics of the strain
KT51

Strain KT51 Thiobacillus versutus
Gram staining - -
Shape Rod Rod
Size (um) 0.5x2.0 0.5x1.0-4.0
pHS8 + +
Phenylalanine deamination + +
50°C -

Ampicilline +

Thiosulfate + +
Nitrate reduction + +
Xylose + +
Oxalate - -
Succinate + +
Formate -

Fig. 4. Morphology of Thiobacillus versutus strain KT51 (Group IV)
under the light microscope (x1,000) (BX50, Olympus Inc., Japan).

deamination, ampicilline, thiosulfate, nitrate 44, xylose°ﬂ*1
FAHH-S-© 2 Bergey’s Manual(1994, 9th ed)2] B4 239 A
2| 5}ATH(Table 3, Fig. 4).

MBS 2| A|AHCSl ofF #FE HE A &3k HA
EE U1
N TF Thiobacillus versutus KT518 UHE 58 A&t

o2

Table 4. Operating conditions of the biological lab-scale reactor used
in this study

Culture tank Anaerobic tank  Aerobic tank Total

F/M ratio 0.044 0.063 0.075
MLSS 5610 3840 3400
MLVSS 4540 3160 2680
HRThr) 1.8 1.8 6.4 10
SRT(day) 480

anaerobic: 0.06

DO 0.1-0.5 aerobic: 2.5-2.8

0.1-0.5
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Table 5. Comparison of organic carbon, inorganic nutrient and H,S removal efficiency between before and after innoculation
Before innoculation After innoculation
Influent Effiuent Influent Effluent
COD, (ng/) 200 34 200 17
T-N (mg/l) 23 22 24 19
T-P (mg/1) 6.95 275 6.0 038
Culture tank <0.02 <0.02 <0.02 <0.02
H,S (ppm) Anaerobic tank 6.67 <0.02 (30 min) 6.67 <0.02 (15 min)
Aeration tank <0.02 <0.02 <0.02 <0.02
Table 6. Profiles of H,S concentration in the lab-scale reactor before and after innoculation of the strain KT51
Before innoculation After innoculation
Time (min) Time (min)
0 1 15 30 0 | 15 30
st <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02
Cuture tank 2nd <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02
Ave, <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02
S Ist 6.73 6.28 1.48 <0.02 6.65 043 <0.02 <0.02
(ppzm) Anaerobic tank 2nd 6.61 6.50 2.50 <0.02 6.69 033 <0.02 <0.02
Ave. 6.67 6.39 199 <0.02 6.67 0.38 <0.02 <0.02
Ist <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02
Aerobic tank 2nd <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02
Ave, <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02
A A Whglo) HE A, Balra A &S B Ao Sl s) =, 541-542.
=0] (< 5 2] o = 5. FERAL B, PES 2001 2O AV EZAE ©0]43
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62-69 13.
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148-151
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ABSTRACT : Isolation and Identification of Bacteria Removing Sulfur Compound Odor
Jin-Soo Kim, Yong-Kju Yu', and Sang-Seob Lee'™ (Nixian Research Institute, Ansan 425-
100, Korea, 'School of Natural Science, Suwon 443-760, Korea)

We isolated 50 strains from sludge of wastewater treatment aeration tank using selective medium for Thio-
bacillus sp. by membrane filtration method. They were identified as Thiobacillus neapolitanus (7), T. tepidarius
@), T. dientrificans (5), T. versutus (23), T. intermedius (2) and T. perometabolis (9). We selected Thiobacillus
versutus strain KT51, which had the highest removal efficiency (100%) of hydrogen sulfide and the highest
removal efficiency (85%) of dimethyl sulfide for 30 min in screen test. Also Thiobacillus versutus strain KT81
had the highest removal efficiency (26%) of dimethyl disulfide for 30 min in screen test. In applification of lab-
scale reactor (closed-biological treatment) using Thiobacillus versutus strain KT51, results were 99.8% (<0.02
ppm) removal efficiency of hydrogen sulfide for 15 min.



