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ABSTRACT

Immobilization characteristics of Thiobacillus sp. IW which oxidizes sulfur compound was studied to
use the bacterium in odor controlling equipment for the future. The optimum growth conditions for
Thiobacillus sp. IW were pH7, 30°C and the generation time was 38min, which was extremely fast com-
pared with other sulfur oxidizing bacteria. Optimum growth conditions in activated carbon as a carrier
was pHB5, 35C and those in bioceramics was pH 7~8, 35%. Cell growth immobilized in bioceramics
was more stable in pH, temperature change than that immobilized in activated carbon and total number
of cells in bioceramics were also higher. Based on these results, the bioceramics is thought to be better

carrier in immobilization of Thiobacillus sp. IW.
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Table 1. Composition of Thiobadllus sp. IW Me-

dium.
composition (g/L)
NasS0s 80
NHALI 0.5
KHPO, 40
KH:PO, 40
MgSO, 08
Na:EDTA 0.5
ZnSO; 0.22
CaCl, 0.05
Mncl; - 4HO 0.01
FeSOs 005
(NHIMoOx 0.01
CuSO, 0.01
CoClz 0.01
Yeast extract 20
Deionized 1000ml
Water
A& thest 2ok
HS + 20,- S04 + 2H*
4G = -188.7 Kcal/mol (1)
S+ HO + 150, — SO + 2H
4G = -140.6 Kcal/mol (2)
S0y + HO + 20, - 2 SO/ + 2H*
4G = -97.7 Kcal/mol (3)

Thiobacillus species @5& ZA pH 2~594]
A 4Aste AMAEI pH 6~8ol4 & ARbsls &
Ao vrozich diEHel AAFoRTE T
thiooxidans, T. ferooxidans 5-0] g}om, ete] &
g, 4 A ol o]&Hch(6, 7). vt A
o #3gE HE Y columne Ahgo] £
7hejgh] 7t M e A 2702 Qs columne)
A, d A2 5 o8] Hel4 @ FAHE B

. FF o2 T thioparus, T. denitrificans 5
o] 9lt}(5).

B o Hrtae] EFAolm, ARAQ Hele
e A3 34 pHelA HAXAS BolH,
w2 AAEEE 7hA] ¢ Adelo) Folnc) Fo3l
d, #9 27& 3198 o= FAsFe A
E3t Az A 5(8)o) £ Thiokacillus sp.
IWE dgsheic F7E 202 A18}7] o)

M &5 4% Foly, dAAHQ FHAE
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Fig. 1. SEM photograph of Thiobagllus sp. IW
immobilized in bioceramics(x3000).
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/g, total pore area=97.7m%/g, fixed carbone
91.4%)3} bioceramics(12/20mesh, W& =256g/
cm?®) 7} AHE-E k. EAsEE o] A porert AAE
Holl A FsfstA EAstr dx A 7E ¢
Aol Ea, u|BEZAS | dr] AH-EAT 8
o™ (10), #FATFAe] dFal bioceramicsE 3
Z AZE FHE uAETAS| AREARR o
tH(11). gAE Az ¥ Zepa3a Yoo Haste
AH-3kith. Bioceramicsoll 2 A3ME  Thiobacillus
sp. IW2] Aat&dn| Aabalo] Fig. 1o veh)glel,
o] 24 Z o) adsorption® 7o 2 Halt),

HYMEEH &

Thiobacillus sp. IW2] ZFujok2 pH 7, 30C
Z79) 100mL AAte) =]l 4] 24 A]7F %‘} 120rpm
°1|*1 Aetufokste] #& AR % ImL
£ sty &% 20~35C, pH 4~ 904] 31% 99mL
o] b z|ol] H7bstgict. 18A17F FF AlEkufeFat
& 4l 2mlE 3 3}o] spectrophotometer(UV-
1601PC, Shlmadzu Japan)& o], 660nmolA
AAre] &3 & (Optical Density) & &3, &A%
e S e SRR B pHe 0
Al7E 2ot dAAL HA o R AAtY] FHEE &
ste] A7kl w2 Fo AR FEIch 5,04
2 Aspste] A4 Eol SO SEE AAHEAs)
BaCl, - HO&9 & Aukd Eg3te] 460nmellA &
FEE 2AFAL(12), FAHEYE o]gsto] cali-
bration curveS abdsto] dojct, 2 =9 &
Aol A FBEE =A3 7 wit pour plate](13)
< o]83 ;1'14]«] %2 233} calibration curve
5 AAstglon, olF Agste AR A
9] n| QAL (specific growth rate, p), AltHA|7}
(generation time)(10)& F3}%ich.
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Fig. 2. Effect of cultivation time on Thiobacillus
sp. IW growth at pH 7, 30°C. © Thiobacillus
sp. IW growth, ® concentration of SO,
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Fig. 3. Effect of pH on immobilization of Thioba-
cillus sp. IW at 30C, 24 hours. —O— cells
in activated carbon solution, ---0--- cells
immobilized in activated carbon, ---A---
cells in bioceramics solution, ---/--- cells
immobilized in bioceramics.
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Fig. 4. Effect of temperature on immobilization
of Thiobacillussp. IW at pH 7, 24 hours.
—O~—— cells in activated carbon solution,

o--- cells immobilized in activated car-
bon, ---A--- cells in bioceramics solution,
---V/--- cells immobilized in bioceramics.
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Fig. 5. Effect of cultivation time on immobiliza-
tion of Thiobadillussp. TW at pH 7, 30C.
—O— cells in activated carbon solution,

o--- cells immobilized in activated car-
bon, ---A--- cells in bioceramics solution,
---7--- cells immobilized in bioceramics.
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