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This paper discussed effect of the surface roughness and the hydrophobicity of support
material on the microbial attachment in a rotating biological contactor. The hy-
drophobicity of each support material was determined by the measurement of contact an-
gle of water and the surface roughness was measured by the surface roughness in-
strument. Microorganisms have well attached on the surface of more hydrophilic support
material like Nylon6 than that of the hydrophobic support material like PE. When the re-
latively hydrophilic surface was roughen, the microbial attachment was increased but
when the relatively hydrophobic surface was roughen, the attachment was slightly in-
creased because the hydrophobicity of support material was increased by roughening the
hydrophobic surface. Although both variables, the surface hydrophobicity and the surface
roughness, have influenced the microbial attachment, the influence of the surface rough-
ness overruled that of the surface hydrophobicity. Support material whose surfaces were
roughened about 1ym, 6:m and 11 were allowed for attached 3, 7 and 24hr, but the diff-
erences of maximum and minimum attachment of each material gave nearly constant
values and similar trend with time.
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Fig. 1(a). Contact angle equilibrium on a
smooth, homogeneous, planer,
and rigid surfases.
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Fig. 1(b). Wettness of rough surface.
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5
1. Reactor 2. DC moter
3. Peristaltic pump 4. Feed reservior
5. Outlet
Fig. 2. A schematic diagram of a RBC
reactor.

Table 1. Specifications of an experimental
rotating biological contactor

Contents Values

Number of stage per unit operation 2
Total disc number 10

Number of disc per stage 5
Disc diameter( c¢m ) 15
Disc thickness( c¢m ) 0.3
Submergence( % ) 40

Table 2. Compositions of synthetic

wastewater

(Basis : COD,, = 2500mg/L)
Item Values(g/L)
Glucose 4
NaHPO4 1
KCl 0.14
Urea 1
CaCl; 0.14
NaCl 0.3
MgS0Oy4 0.1

3.2 ZAAr|e} AR AY

PE (Polyethylene), PVC (Polyvinylchloride),
Nylon62] w82} EA =& 60Aw, 120Aw
Y 1000Aw AlE 2 <Jvlsled, 2.5 em x 2.5
cm? X822 THET 223 A (Elma
Transsonic TP690)2. A st d A9 #
WA= F9AA7 &3 A= (Mitutoyo
surftest-501) ©]-§-3te], 22 2] A F(stylus)
o] #9155 mm 19 2 ¥% §FFHprofile)}2-
3t sle] centre line average(CLA)E 11,
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Fig. 3. Relationship between the surface
roughness and the contact angle
of support materials.
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Fig. 4. Effect of contact angle of support
materials on microbial attachment.
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Fig. 5. Effect of surface roughness of sup-
port materials on microbijal at-
tachment.
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Fig. 6. Effect of surface roughness and
contact angle of support ma-
terials on bacterial attachment.
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Fig. 7. Effect of surface roughness and
contact angle of support ma-
terials on microbial attachment.
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Fig. 8. Effect of surface roughness of sup-
port material and attachment time
on microbial attachment.

78] A= Rateko] wetw, EAAMNSS} 11.0
m A TR E W 2.70 Y E Ratepe) viojr)

TAZYANA 7+ dAle] FHAA77} g2k 1.0
m3A& o el o] HoE 233 Nylon6ol
A8 F2egst PEeA o) Fateke 14u), ¥
AAZI7E A 11 my & o] Nylon6ell e} &
23t PEo|A o] e} sl 2.3u) g}

24X7HFig. TN = EHAR7)7F 2 1.0
m3A<& o Nylon6ell 33 vl & =3} PE
249 vy E e 7t 15.4 x 10'°CFU/
cm’9} 9.3 x 10°°CFU/cm’2 1.7w)] Fo]utny,
BRAAZIZE AF 11 md ¢ o Nylon6s}
PEd] 525 vAE e 27 13.7 x
10'°CFU/cm®e} 33.3 x 10'°CFU/cm’2 2.
4w 2}o] yir}

Fig. 8ol X7t wisle] 2 7} xjade) nx
PR 5 degdsd 347, 7471

ui\



dael A4As FHAAAS fAE HEe] A A

2477 o] RAA 7ol e FAL| FHAY
7} i 1.0 md-& o HAo o oA E
matek zjol 1.4 ~ 1.78) HEZ Jehd,
gAe FHAAZZE A 11.0 mA S W=
2.3 ~ 2.7v) A& zto] yz] of-Fel AZke] A
Gol meta] vlAE AL AdYHog Frt
B AEE B FEAdoh

54 &

A 2 A543 FHAAY = vIAE
o 275 & F2g UL Fe ez v
ehgel. gAle] BRIAAY] Wl 299 &
$4-¢ WA A4 FA(Nylon6)E
ARA d Aol FUHHT 27 254
o] ¥ HA(PEIE AAA 3 n5del F
7b=l e}, PESE ze] A Fzhe] gof AA L
2 42544 344t Nylon6st o] &7
o] ol ApA EHAAM FasE vINE
o] @Wgtes AS4AFA 24E 7AA
A5Ael FrtEm FARAAA7] E37t HEo
2 vl ge] o] FriH apAdl B
& ARA Fd FFZo] FrbHAA 254
o] 7kt vlAE FAS F2AA F e
fqle] sy, FHAAY] &AF7L o] E A4
Ax FAo] 27 FiHe Ao ddsH9
th. AagAde] AR dm E-AA7](10.3 /m)
7} 213 Nylon6eil4] v| & H3e] 2 5
ook Hd ¥R} (A BAFS P
(3217}, 7AIZt 9 24417l AAgle] 3.3 ~
3.6 2] Ato]E HofFrt.

71 2 4 A
Yiv: Z8F719 B3 gl dA2 FHAYY
Ysv: AAQ ¥E3stZr)el HYo gle A9
A
Yoo : A9} YA Alo] o] AlHAH
8 : A7 HEzHWenzel HZ7})
6, : A€(intrinsic) 37t

il 2

E dFE FAUSE 84715 AR
A7 G A ° FHBEE A
Q7ulol skl A d7]el ole] A=
Yt

EI A

A&, 1991, Pl E nA s el 23 wisA
2], %3}7]<«, 30pp.

&3, olAvf, 23, 1993, FRol=s9} A
HEA A, HFA ", 70pp.

Allison, D.g., and I.W. Sutherland, 1987,
The role of exopolysacchrides in adhe-
sion of freshwater bacteria, J. Gen.
Microbiolgy, 133, 1319~1327.

Fletcher, M. and G.I. Loeb, 1976, The in-
fluence of substratum surfaces prooer-
ties on the attachment of a marine
bacterium, J. of Collid Interface Sci.,
3, 459~469.

Hermesse, M.P., C. Derpee, Y. Bartholome
and P. Rouxhet, 1987, Immobilization
of cetobactor acetiby adhesion, Can.
J. Microbiol., 34, 638~644.

Ho, C.S., 1986, An understanding of the
forces in the adhesion of micro-or-
ganisms to surfaces, Process Biochems-
istry, October, 148~152.

Kida, K., Y. Morimura, Y. Sonada and T.
Yanoh, 1992, The importance of the
surface charge on support media for
microbial adhesion, J. of Ferment.
Bioeng., 73(4), 323~325.

Marshall, K.C., R. Stout and T. Mitchell,
1971, Mechanism fo the initial events
in the sorption of marine bacteria to
surfaces, J. Gen. Microbiol., 68, 337~
348.

Pedersen, K, 1990, Biofilm development
on stainless steal and PVC surfaces
in drinking water, Wat. Res, 24(2),
239~244.

Pringle, J.H., and M., Fletcher, 1983, In-
fluence of substratum wettablity on
attachment of freshwater bacteria to
solid surfaces, Appl. Environ. Micor-
biol., 45(3), 811~817.

Pringle, J.H., and M. Fletcher, 1986, In-
fluence of substratum and adsorbed
macromolecules on bacterial at-
tachment to surfaces., Appl. Environ.

695



R I R s

Micorbiol., 51(6), 1321~1325.

Mozes, N., and P.G. Rouxhet, 1987,
Methods for measuring hy-
drophobicity of microorganisms, J. of
Microbiological Methods, 6, 99~112.

van der Mei, H.C., A.H. Weerkamp, and
H.J. Busscher, A comparison of vari-
ous methods to determine hy-
drophobic properties of streptococcal
cell surfaces, J. of Microbiological

696

Methods, 6, 277-287.

Chaudhury, M.K., and G.K. Whitesides,
1992, How to make water run uphill,
Science, 256, 1539~1541.

Characklis, W.G. and K.C. Marshall,
1990, Biofilms, John Wiley & Sons,
219~224pp.

Wu, S., 1982, Polymer Interface and Adhe-
sion, Marcel Dekker, INC., New York.
12~17pp.



