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Development of Supporting Materials with Curdian and Activated
carbon for Microbial immobilization
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Department of Chemical Engineering, Chosun University, Gwangju 501-759, Korea
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The microbial immobilization media with curdlan and activated carbon which has great immobilization capacity has been
developed. Characteristics of porosity and mechanical strength of this support media are dependent on manufacturing
method. The support media showed the best cell immobilization performance when the ratio of curdlan and activated carbon
was 30 g/L to 6 g/L in this study. The immobilization of iron-oxidizing bacteria on the supporting particles was photographed
with a scanning electron microscope. Since cell concentration on the surface of supporting particle increased with the

reaction time, the iron oxidation rate also increased.
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2 dFdA AZE JAE 7] Y3 AeaEAR] A
S (Takeda Chemical, Japan)®} A€} (American Norit
Co)g A&t AT B4 ZAu|(Table 1)E o
24 3 ZAHE AxSAT AST ¥E 47 2ty
ZH 500 mLo) ¥ F 2 N NaOHE o] =9 ¥ 7zt
o] &7]9] 4 6 gLE HUSt EFRICE o7)d 2 N
HCIE Hol F3A)Zt} o] A|EE ¥ (100, 30 min:
Labtech LCB-110)¢} Autoclave (1217, 1 atm, 15 min: Dasol
DS-60A)ell A dA]gct Aol @ FAE H¥ F diF 5
mm x 5 mm®| A7|E wE F 2HLZ (70T, Y ¥4
AA Yo F)o A 3ATL o] FEZ AAZT. o|2HE o
2 AEFH - Y GAE WFHRY] (785C, A4 WEd
AV o] &3t 2 Ax XA A &7 HF
A FA BAg

Table 1. Particle composition and manufacturing processes

Water bath(100°C, 30min) Autoclave(latm, 121°C, [5min)
Curdlan | Activated carbon Curdlan Activated carbon
1 30g/L. 6g/L 30g/L 6g/L
2 40g/L 6g/L 40g/L 6g/L
3 50g/L 6g/L 50g/L 6g/L
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ARFAE SAsL FFF EAAA 3N o) 71EE}
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Figure 1. Effect of curdlan to activated carbon ratio on particles manufactured in a boiled water for 30 min. (a) Curdlan 30 g/L and activated carbon 6 g/L

(b) Curdlan 50 g/L and activated carbon 6 g/L.

()

(b

Figure 2. Effect of curdlan to activated carbon ratio on particles manufactured in a autoclave(l atm, 121C) for 15 min. (a) Curdlan 30 g/l and

activated carbon 6 g/L (b) Curdlan 50 g/L and activated carbon 6 g/L.
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Figure 3. Surface of supporting particles before and after cell immobilization (a) before cell immobilization (b) 3 days after immobilization.
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Figure 4. Fe(Il) oxidation by Thiobacillus ferrooxidans in an iron
oxidation reactor with repeated fedbatch operation (Packed bed type
immobilizad cell reactor was used) @ : Fe(Il), W : Fe(Ill), O : Fe(total).

Q ok
J =

AT BT S 2 JRE UrolA A 2
# AEH 30 gLy Y 6 glo wlg Azdd
Autoclave (121°C, 1 atm, 15 min)ol|A] 743 @9 EAjo]
54 42 Ax9 nAHE 24d4M $5EE 24k
3718 AAEY gAE nAAR T ondE 2y
AR Az, A a8 Aol st Agte) Fe
d 43 =) welxn, o] AL FAMAEN A
Y3 A A7) TUMERE FA) RAHE v|YE
Tt FHEE E]IE 4 ik zElm B AN
48 A 87 13 1RAR 2Her dAT 4
T §ATAEZ d & F on 7|9 A4 Bty
o]
259

Ju 18 2L ol
o off oX

Ao fu > off of SL

>

]_

pacA

jod

A, QA a7 gle AELER FAo|nE

1
1 7 5o2% #8388 4 Yk

>
ECI =S
mob e

z A

g Q
2299

v

FE 200085 ZAYEN FEAFAEANGE R
FU Al A Yo ZA=-gU

10.

11

13.

14.

15.

16.

Immobilization Particles developed with Curdlan and Activated Carbon 247

REFERENCES

. Pringle, J. H. and M. Fletcher (1983), Influence of substratum

wettablity on attachment of freshwater bacteria to solid surfaces,
Appl. Environ. Micorbiol. 45, 811-817.

. Chatib, B. (1981), Biological wastewater treatment in a three-phase

fluidized-bed reactor, In biological fluidezed bed treatment of a
water and wastewater, Cooper P. E. and B. Atkinson (Eds.), p190,
Ellis Horwood Ltd., New York.

. Kawase, M., T. Nomura and T. Majima (1989), An anaerobic fixed

bed reactor with a porous ceramic carrier, Water Sci. Tech. 21,
77-82.

Valentis, G. and J. Ledavre (1990), Wastewater treatment by
attached-growth microorganims on a geotextile support, Water Sci.
Tech. 22, 43-52,

. Breitenbucher, K., M. Siegl, A. Knupfer and M. Radke (1990),

Open-pore sintered glass as a high-Efficiency support medium in
bioreactors: new rResults and long-term experiments achieved in
high-rate anaerobic digestion, Water Sci. Tech. 22, 25-32.

. Hermesse, M. P., C. Derpee, Y. Barthollme and P. Rouxhet (1987),

Immobilization of Acetobactor acetiby adhesion, Can. J. Microbiol.
34, 638-647.

. Pae, J. K, H. S. Shim, J. O. Choi, and E. K. Sung (1994), A study

on development of advanced media for waste water treatment,
Korean Society of Environmental Engineers Symposium, 265-268.

. Iwai, S. and T. Kitao (1994), Wastewater treatment with microbial

films, p8S, Technomic Publishing Company, Inc., New York.

. Park, Y. S. and K. H. Ahn (2001), Perparation of ceramic support

carrier and investigation of performance. J. KSEE. 23, 507-512.
Buisman, C. ], B. Wit, and G. Lettinga (1990), Biotechnological
suifide removal in three polyurethane carrier reactors: stirred reactor,
bioreactor reactor and upflow reactor, Wat. Res. 24, 245-252.

Park, T. J. (1995), Development of organic materials and nitrogen
removal process using immobilized biomembrane reactor, Busan
University Environmental Research Center, 15-24.

. Kim, C. I, J. H. Lee and S. J. Park (2001), A study on the

development of ceramic microbial carriers for biofilters to remove
odor and volatile organic compounds emitted from industries, J.
Korean Solid Wastes Eng. Society 18, 103-110.

Funami, T., M. Funami, H. Yada and Y. Nakao (1999), Rheological
and thermal studies on gelling characteristics of curdlan, Food
Hydrocollids 13, 317-324.

Kim, M. K, L Y. Lee, J. H. Lee, K. T. Kim, Y. H. Rhee, and Y.
H.  Park (2000), Residual phosphate concentration under
nitrogen-limiting ~ conditions  regulates  curldan  production  in
Agrobacterium sp., J. Ind. Microbiol. Biotechnol. 25, 180-183.
Silverman, M. P. and D. G. Lungren (1959), Studies on the
chémoautotrophjc iron bacterium Thiobacillus ferrooxidans, 1. An
improved medium and a harvesting for securing high cell yields, J.
Bacteriol. 77, 642-647.

Kim, T. W,, C. J. Kim and Y. K. Chang (1999), Enhancement of
iron oxidation rate by immobilized cells in chemo-biological process
for H,S removal, Korean J. Biotechnol. Bioeng. 14, 585-592.



