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Aerobic Fixed-Bed Biofilm Reactor

Young Seek Park'- Jung Hyun Moon*
Division of Health Science, Daegu University

*Seobong Recycling Co., Ltd.
(Received 2 April, 2002; Accepted 7 July, 2002)

ABSTRACT

This study was carried out to treat textile wastewater using anaerobic sludge and aerobic fixed-bed biofilm reactor
immobilized with Bacillus sp. dominated activated sludge(Bacillus sp. fraction : 81.5%). The range of influent con-
centration of SCOD and soluble color were 1032~1507 mg//, and 1239~1854 degree, respectively. Continuous treatment
experiments were performed with variation of textile wastewater ratio at a same HRT. When textile wastewater ratio was
100%(HRT : 24 hours), The removal efficiency of SCOD and soluble color were 88% and 78%, respectively. When
compare aerobic reactor of this study that was immobilized with Bacillus sp. dominated activated sludge to other study
that was immobilized with activated sludge, SCOD and soluble color removal efficiency of this study showed a little
higher efficiency than immobilized with activated sludge. The Bacillus sp. fraction of initial condition was 81.5%, but

the fraction after operation was decreased to 31.8%.

Keywords : Textile wastewater, Bacillus sp., Anaerobic/aerobic reactor system, Decolorization, COD removal
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Fig. 1. Schematic diagram of anaerobic sludge-aerobic fixed bed reactor system.
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Table 1. Compositions of synthetic wastewater

Items Concentration
Glucose 1,500
NH,Cl 115
KH,PO, 27
FeCl, - 4H,O 2.6
MgSO; - TH,0 87.5
CaCl, - 2H,0 335
COCl, - 6H,0 5.7
NaHCO, 2,820

Table 2. Operation conditions of reactor system

2 3L 018 JATF A 57

Table 3. Wastewater characteristics of T textile company

Items This study
TCOD(mg/ly 1,127~1,546
SCOD(mg/l) 1,032~1,507
pH 12.0~12.5
ADMI color No.(T) 1,259~2,341
ADMI color No.(S) 1,239~1,854
SS(mg/) 114~520
T-N(mg/l) 32.1~48.3
T-P(mg/l) 5.6~15.1

E 98 10% Solz, BAske d5o] sF wlse
5,500 m¥doln, TR WS GAHASF 3200 m,
IUHT 1,900 m’, A B 200 m* 2 AYOSF
200 m’e]c},

B Ao JAE S USRS 649 nER
E3stal HCIE NaOHE AME3le] pHE 72 243
% ¥kg7lel SY3kst

s E] el AslEEAlE G714 yrerld A%
wom, 57144 3 E= WSV Bacillus sp7t %
Hald vAEZ Eud4E Adshes dher)o] wks
FEAE A8,

3. BAMuh
A EE L standard methods'®ol we} 3k,
ADMI(American Dye Manufactures Institute) color ¥4
2 AHAE B3g AMEE UV-Vis spectrophotometer
(UV-1201, Shjmadzu)g AME-31] 400~800 nme] w3
M FR=E ZHsk AR
5714 ¥ *57]«] W ABEANA Bacillus sp7} AR3ke
HI&S Folrr] Y3ted F ATt Bacillus spdl 5
& Ao
& Alage ikt Adtele B9 982 DAPI(4 6-
diamidino-2-phenylindole)2 FA3led F\A)=E 2343}
ATt Bacillus. sp. Ald5-(Eubacteria® 3= M,

Operation Textile wastewater Color(degree) COD(mg/ly

. HRT .

time(day) ratio(%) S TCOD SCOD

1~8 24 0 0 1,425~1,546 1,424~1,507

9~20 24 25 545~662 487~535 1,232~2,354 1,216~1,340
2~150 24 50 833~880 710~722 1,127~1,259 1,152~1,190
51~80 24 75 1,224~1,514 677~1319 1,254~1,320 1,032~1,303

81~116 24 100 1,259~2,341 1239~1854 1,152~1,321 1,032~1,315
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Table 4. Oligonucleotide probes, their sequences, target positions and specificities

Probe Sequence(5'-3") Target position Specificities

EUB GCTGCCTCCCGTAGGAGT 16S, 338-355 Bacteria
TGGAAGATTCCCTACTGC 23S

LGC Low G+C

Gram-positive bacteria Bacillus sp.
Bacillus circulans

Proteobacteria® 3= Aldo-By-group, Cytophaga-
flavobacterium group 2  Gram-positive high G+C
content bacteria group)= 168 rRNA%F 23S small
subunit TRNA gene probeE ©]-8-5TH(Table 4).
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Fig. 2. Variation of influent and effluent SCOD on operation
time.
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Fig. 3. SCOD removal efficiency on operation time.

2719 85 FES 68 me/lolA 360 mg/HA| 5
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7t At 10 mglE AT 9 HeE
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Table 5. Bacillus sp. ratio between initial and final step

Bacillus sp. Total bacteria Ratio

(x10° CFU/m)) (x10° CFU/ml) (%)

Initial 7.58 9.31 81.5

Final 2.90 9.10 31.8
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Fig. 9. Microscope photographs of suspended sludge and
biofilm of aerobic reactor at steady state(100% of
textile wastewater).
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