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An Experimental Study on Bacterial Adhesion onto
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. The microbial adsorption characteristics of two different media for biological treatment were studied using at-
tached diverse microbes onto activated carbon and ceramic. The results in the experiments of the characteristics
of physical adhesion on two different media with addition of high and low concentrated substrate in the culture
were observed that the efficient of adhesion onto F-400 activated carbon was higher over that of ceramic due to
the surface area of media. The irradiation treatment by ultrasonication with 400 W power and 3 min retention
time on the media without addition substrate conditions and subsequent mixing throughly the culture showed the
highest efficiencv of cell detachment on the media. Three different microbes, P. ovalis, A. calcoaceticus, and B.
subtillis were used for the study of the characteristics of microbial adhesion on the media. P. ovalis showed the
highest adhesion capability while B. subsillis showed the lowest capability adhesion onto media either addition of
substrate in the culture. The mixed bacterial culture showed 10% lower removal efficiency of DOC in the low
concentrated substrate culture compared to the single pure culture. Whileas, it did not show significant difference
between two cultures at high concentrated substrate. it was also observed same population density of micro-
organism by counting of microbes adhered to microbial media with an ultrasound treatment.
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21 A8AR

211 A AE

A& AT Bacillus subtilisUIAM 1069), Pseu-
domonas ovalis(IAM 1002), Acinetobacter calcoa-
ceticus(IAM 1517)9] 3%/ E AlSsidloen o &
4 2 YA EAL Table 1o ®7]340

2.1.2. AEuA

A2 ke 7NAHIA, Az 7]EH7}
A R 7AFAMAZ Yol et Al
E 1000 mo] RE 50 g, ARAV) A 25 g, FFE
2210 g, KzHPO, 16 g, KHoPOs 02 g, NaCl 0.1 g
S pH 7022 A3 HEAXNA 20T, 2443t
Awgs gt 1 712A7 e FEA(DOC
4050 mg- 4 HE 7|ARHNAE AgEA(pH
7002, AvE 712H/MAE F53(DOC 42 ng -
¢NE 04 m GE/CZ o3 % 121°C% 025 Kgf/
o’ HYEFE g 0CTE Y27 E ALEs)
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2.1.3. &3

GARE YLEAE] e g8y g2
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1164



248 9 Ay g

Shimatzu TOC-5000 £417]12 24A)7tvjck &&
A &FEA2%DOC)E 2459t &3 AFE 7
AR Bee o 113 2474 005 g, 0.1 g, 04 g
A ro] ¥ ohg uFE ARV FYst
A AEE st

0Tl 48217t
Axtal 10°~10%ell - 17} 5455_ HEW= 15

A5 g% ¥ v HENXE 150 mEil 20T,
100 rpm.olA 3€3F gEE DOC FHLE HY
Aee deagtt. Axr 72HANMAE 10 29
FElg7)ol A5 e g5 @A 5 g8 ¥

(F 200)N A KA FIHA 484 Zkebt} e al

st DOC7 23t8 @A E AZxsFT ¢4,
EHIMA = 300 mee AZEgtaze 150 ml

ploy

oo N
&mlor}o

oy
N} 1
o = ¢ o ™

=2
0% °

=2
=
o
Qh
32
i)

o] Rad A Azds 01 g& A
A L, o) AL 085% NaClgd 1 M2 T3 A
A% F e 29 NaClgd 2 mE H7bsta %
T 2 A7HS v 2 S9A E(Eyella FDIK0)E
gk 29483 o 1027 vortex® MA 1
& g A5 1 ME WA 959 /ﬂ]?" oL
BRANFFE 2AEIG S

26. FEHiA) 2o o A l‘%%—k%é‘é 7k
3| 2ufokA] FAo E AT F-2sEs 67
xR0 Yo g3yt nEx V1AM E
MEgazd e A=A 150 mis F
HY & ol& ﬂiﬂ 5g% ﬂﬂfﬂ At 2 %49
a7 Al

fal

7}gk

<
2
A
N

i
=)
=
U.L..
>N
e
e,
e
]
_VE,

2 A% 71237}
4

L

fo 2 b |4 g% = rir od X 1o
‘—r—‘j}i

il
o@
—
3,
o
o
=

~ml o) HEE
rpmol A RN EFES A
24X Tkt ’I‘%M’H];'L“’]’ LAMATE A8
T3 02 m FEHXEHZ AqREdd o
DOCE =4 }03‘3} GAFE AFHge
NaClgd 1 w2 23 AAG o2 22 7=29
NaClg9 2 mE 718 40 WHER 387 2
A2 RAATES %} & Z HETE AoA

A 1gae $AATEE Avsan
3. A% 2 w3

31 7149 4% WAl e BBy FHEA

AeBARE GG 93 slde] £
4 FA3 olgze] o3 JAgden S F
A zhgol Qleh. BHBGACE GARA FHL
AL Fz RRAT oJa AstEelEel T4
1IRED A S s, Gelats Fasy
2 wAlel EAFES Aie HA% BAS
el d F a3t

%% 71 AHIANA Y WENAS By el
FA49YAY 29HFig. DE 29 F-400 4
A% 498 W2 T, 5647 ol L34
of E29 WY AE odise A9 Eay

Table 1. Morphological and physiological characteristics of bacteria used

Species Morphology ?ﬁ; Mobility ~ Flagella Gram stain Aerobic/anaerobic tempgrrz?t\:]]rtg °C)
A caalcoaceticus sphere 1.0~25 - - - aerobic 30~32
Pseudomonas ovalis rod 0.7~4.0 + + - aerobic 25~30
Bacillus subtilis rod 08~138 + + + facultative/anaerobic 5~85

Table 2. Characteristics of media

. : ol A Specific surface
Media Shape Diameter(mm) Pore size(A) area(nt - g?
F-400 A/C sphere 0.74~1.0 22 1,200
Porous ceramic sphere 1.00~24 - 251
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5000 5000
',‘_ 3000
g
[&]
82000
1000
0 0
0 12 24 36 48 o] 12 24 36 48
Adsorption time (hr) Adsorption time (hr)
r+ Medial0g ~W—Media25g —&— Media50g \— —8—Media10g —®— Media25g +Medi35m

(a) A/CF-400
Fig. 1. Adsorption characteristics of different

(b) Ceramic

media at highly concentrated substrates.

48 72
Adsorption time (hr)

96 120

—8— Media005g —#— Media02g —&— Medial5g

48 72 96 120

Adsorption time (hr)

~—8— Media005g —8— Media02g —&— Media05g

(a) A/CF-400
Fig. 2. Adsorption characteristics of different

Table 3. Coefficient for Freundrich adsorption isotherm

(b) Ceramic

media at lowly concentrated substrates.

) 4050 mgDOC - 27 4.2 meDOC - ¢!
Media K l-n' K l-n
F-400 A/C 0.853 1.267 251x10° 3.338
Ceramics 0.003 0.017 - 144.1
* Freundrich eq : X - M=k - C''™!

M: A/C(g), X

removed substrate(g), C :

equilibrium constant (g - 1), K, 1 - n' coefficient
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with ultrasound treatment.
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Fig. 5. Microbial adherence capacity of two media (a) in no substrate system, (b) in lowly concentrated system
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