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We evaluated the relationship between the multiplication of heterotrophic microorganisms and physicochemical factors in
the final discharged sewage water from J municipal waste water treatment plants. Dissolved organic carbon (DOC) was
the most crucial factor influencing multiplication of heterotrophic plate counts (HPC) among the water quality variables
selected. Degrading bacteria, such as proteolytic bacteria, lipholytic bacteria, starch degrading bacteria, cellulolytic bacteria,
and pectinolytic bacteria, were monitored to understand the condition of nutrients in finished sewage effluent. The percen-
tages of lipid and protein combined occupied 81% in finished sewage water. The multiplication of HPC showed the highest
value in August. The formation of trihalomethane (THM) was low in the finished discharge water during chlorine dis-
infection, which was 71 pg/L (which was less than 100 pg/L- the standard of drinking water quality) with 10 mg/L of
chlorine during 15 min.
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Table 1. Seasonal Variation of Water Quality Variables in Finished
Sewage Water (unit: mg/L)

October December February — April June  August

BOD 17.5 9.2 5.7 73 128 162
CODe; 336 30.2 156 215 182 324
DOC 63 5.9 5.9 6.4 8.3 10.1
TN 16.3 1.5 126 122 215 315
NH:N 092 0.62 098 075 183 262
NO-N 143 438 7.6 6.2 28 6.8
Total-P 1.4 0.9 1.1 2.8 1.6 35
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Figure 1. Seasonal variation of HPC.
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Figure 2. Factors influencing for the multiplication of HPC.
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Figure 3. FT-IR spectrum of finished sewage water.
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Table 2. Correlation Coefficients between the Number of Degrading Bacteria and Water Quality Parameters in Finished Sewage Effluent

Temp. (C) BOD CODwin COD¢r DOC NH;-N NO;-N PO4-P T-N T-P
' (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L)
PB
534 .612 - - 59 - - B ] )
(CFUmLy O3 0.6 0.59 0.693
LB
(CFU/mL) 0.628 0.791 0.700 0.622 0.879 0.702 - 0.692 0.856 -
SB
(CFU/mL) 0.593 0.850 0.723 0.682 0.761 0.603 - 0.633 0.762 -
CB
(CFU/mL) 0.593 0.794 0.696 - 0.884 0.728 - 0.677 0.848 -
PeB
(CFU/mL) 0.784 0.633 0.584 - 0.895 0.773 - - 0.848 0.787
C H 6000000
3
4000000
-
£
T
H o
,r\lj, B " Hy 2000000
| I H H
_mh . |
T | J - Ul
5 11
I"‘-—' LN— ._;.\--—_-_»-'l I\--..._.----""’ IUI"L'HL IIE-._AJH L 0 - ;
1t3 L] LE [} T+ " L1 i E L1 5 A M i = i s ia a [ PB LB SDB l:B

Figure. 4. FT-NMR spectrum of finished sewage water.
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Figure 5. GC/MS chromatogram of finished sewage water.
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Figure 6. Distribution of proteolytic bacteria, lipolytic bacteria, starch
degrading bacteria, and cellulolytic bacteria in finished sewage water.
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+ 0.5 o3k e L}E}lﬂ gdo] ygirh
vl B Al 4.3 x 10°~1.3 x 10° CFU/mL BolA AZE
gom A W Fol= THYUATY AsY FARE HEE U
Witk o] Frkehe ol wd el w27 SR
ow 1 FAZL 7 w2 92 8€olglnh 7 E S A AR =
A2k AAshe FAE R 199 7P B ks UERTh 32

J. Korean Ind. Eng. Chem., Vol. 19, No. 1, 2008



126 o]7] - o] &Xl -

5000000
y=11.04x A
4000000 R=099
)
E 3000000
)
S
[T
=
& 2000000
T
1000000
4] T * T T
0 100000 200000 300000 400000 500000

Total coliform(MPN/100mL)
Figure 8. The relationship between total coliform and HPC.

5000000

¥=2352x+ 44449
4000000 st

3000000 -

2000000

HPC{CFU/mL)

0 50000 100000 150000 200000

Fecal coliform(MPN/100mL)
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Figure 13. Formation of THMs after chlorination of the finished sew-
age effluent in August.
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