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The use of biological-activated carbon (BAC) processes in water treatment involves biofiltration, which
maximizes the bacteria’s capabilities to remove organic matter. In this study, the distribution of the
bacterial community was assessed in response to different types of BAC processes a;)plied down-
stream in the Nakdong River. The bacterial biomass and activity were 1.20~34.0x10° CFU/g and
0.61~1.10 mg-C/m’ - hr in coal-based BAC, respectively. The attachment of the bacterial biomass and
the removal efficiency of the organic carbon were greatest with the coal-based activated carbon. The
bacteria attached to each activated carbon material were detected in the order of Pseudomonas genus,
Chryseomonas genus, Flavobacterium genus, Alcaligenes genus, Acinefobacter genus, and Spingomona
genus. Pseudomonas cepacia was the dominant species in the coal-based materials, and (Zryseomonas lu-
teola was the dominant species in the wood-based material.
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Table 1. Operating conditions of water treatment process using
biological activated carbons

Operating conditions
M HM DS

Parameters

Empty Bed Contact Time (min) 151 122 280

Linear Velocity (m/h) 165 173 6.0
Bed depth (m) 41 4.0 3.0
Backwashing time (min) 60 60 60
Expansion rate (%) 25 20 24
Pre-Ozone dose (mg/1) 0.6 0.6 0.5
Post-Ozone dose (mg/1) 0.4 0.4 0.5

MJ: Myungjang Water Plant, HM: Hoamyung Water Plant, DS:
Duksan Water Plant



Table 2. Specification of granular activated carbons

Properties

ltems Coal  Wood
Apparent density (g/cm’) 0.43 023
Hardness number (%) 98 -
lodine value (mg/g) 1050 950
MB adsorption (ml/g) 256 250
Residual material after mesh (832 mesh) 99.5 98
Specific surface area (m’/ g) 1100 1611
Total pore volume (cm’/ g) 0.61 1.21
Mean pore radius (A) 23 28
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Fig. 1. Removal efficiency of dissolved organic carbon in
different BAC types. MJ: Myungjang Water Plant, HM:
Hoamyung Water Plant, DS: Duksan Water Plant
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Table 3. Variations of bacterial biomass in different BAC types

Sampling sites Sampling point

Bacteria biomass (CFU/g)

Bacterial production (mg-C/m”’ - h)

MJ BAC Upper part
(Wood-based) Lower part
HM BAC Upper part
(Coal-based) Lower part
DS BAC Upper part
(Coal-based) Lower part

0.53~20x10 0.32~0.65
1.11~35x10° 0.29~0.35
0.30~20x10 0.59~0.82
1.12~30x10° 0.22~0.30
1.20~34x10 0.61~1.10
1.25~42x10° 0.31~0.60

Values are expressed as average from four measurements during one year.
M]: Myungjang Water Plant, HM: Hoamyung Water Plant, DS: Duksan Water Plant
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Table 4. Distribution of bacteria isolated in different BAC types

Hej BaA T YA DOC AAE ST+ A3
Ao =2 1= UTH16,21].

& Alcaligenes %,  Acinefobacter %,
Sphingommas 4 59 2.2 8 HUAT o] Stewart 5[24]
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Bacterial identification

MJ BAC (Wood-based)

HM BAC (Coal-based) DS BAC (Coal-based)

Acinetobacter haemolyticus -
Acinetobacter alcaligenes -
Aeromonas hydrophila -
Alcaligenes odbrans -
Chryseomonas luteola ++
Flavobacterium breve +
Flavobacterium indolgenes +
Flavobacterium menigosepicum -
Pasteurella haemolytica
Pseudomonas vesicularis
Pseudomonas aureofaciens
Pseudomonas fluorescens
Pseudomonas cepacia
Sphingomonas paucimobilis
Stenotrophomonas maltophilia +

+ + + 4+ + +

+
+

+ 4+ 4+ + o+ o+ o+
+ + 4+ o+ A+ + A+ + o+

+
+ 4
+
+ 4

+ +

% Presence of the bacteria is detected in 1999. Symbol "++" is expressed as a dominant species. Symbol "+" is expressed as a detectable

species. Symbol "-" is expressed as a non-detectable species.
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Fig. 2. SEM photograph of attached bacteria on BAC. A: MJ
BAC (Wood-based), B: DS BAC (Coal-based). MyJ:
Myungjang Water Plant, DS: Duksan Water Plant
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