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Adhesion and Transport of Bacteria in Iron-coated Media
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ABSTRACT : In this study, adhesion and transport of bacteria in positively-charged media was investigated with batch and column experi-
ments. Bacterial species used in this study was Escherichia coli ATCC 11105(length: 2.2 pm, diameter: 0.6 pm) and media used were
quartz. sand(particle size distribution: 0.5-2.0 mm, mean diameter: 1.0 mm) and iron-coated sand. Batch results indicate that bacterial adhesion
increased as the content of iron-coated media increased. At iron-coated media 0%(quartz sand 100%), around 46% of bacteria was adhered
to media while at iron-coated media 100%(quartz sand 0%) about 97% was attached. Column results also show that bacterial adhesion
was enhanced with an increase of iron-coated media content. As the iron-coated media content increased from 0 to 100%, bacterial adhesion

increased from 8 to 94%. The experimental results demonstrate that positively-charged media could influence transport of bacteria in
porous media.
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Fig. 2. Mass recoveries of E. coli in batch experiments at
the initial bacterial concentration of (a) 0.5 ODsgo
and (b) 1.0 OD600.

L otetA 5ot X| 299 72, 2007 7¥



836 olFT - wAA - A - A

AsHE W Yk o] AMAG AN YR 100%
ol ueg)ole] BFgo] 40-50%2 JEIgEy, ol &
AsE 9 deEolst A SATGE @ HIRHLY B35
Z-&o] DLVOol &) g A(A71AQA 45287 van der
WaalsQl& 9] $he]9]d] non-DLVO 3|(Hydrophobic interac-
tion, Polymer bridging)o] &&87] wEo|t? w3
Y malo] B pHyrt pH 8591 Aoz wyge] k®
nEtA, & AP2APH 7-8)0A A2Y =l FHS &
ASE WA =Hol, SH3E W e ol FANE W o
Azt AZHQA FLol & I A Hed, & 273
d 9ol A FUtetd A EHoRS g o} R o
aA F7tsHA Aok

3.2. HEZHUM gtelzlole] o=

ZHAF 2744 A9 8y S48 votar] 9t
o BAY FAHAR] KCIE o) §3 438 AF25H Foln
BT FHRIARD)E 47 0.256£0.004 co/min,
0.095 £ 0.004 cm*mino|Qt}. olw), Clo] A FF5FLL 96.6
+04%019 2B e Bt PR FIFHS L Darcy
9] HAd o5t o|EFHoE PoA(#F, ©HI, TFE
°]-&) +%(0.248 cm/min)3} X5}

A3Y 29 oF 0% YR 100%) ZHAA E coli
o 154E A7H05 ODeo) oI HHZHE Fig. 39 1}
el ok deEole] dFI 8L 93.9%9 90.8% =M A
R =T FHE gAY g ole BFL o 8%
A ul vn|EEth BYY 94 2749 JRAP(HIY =
e FF 0%, M6%S] FF2)7 vwsy dezoly &
ol A9 doA gAthe AL ¢ F e, ol 3
23 2490 AEATY Ao) wEojth &, FRAF
9] 2% deole} g7 FwHzke] FEA7o] FREA wh
Heole) 3] AAx v, ZHRANME v ofst
AA FALY FEFAIZE FiF oz F7) Wi g
ofe] H&ol A AAFTh

B3Y =] FF 50%HIRY 50%+ BRY 2 50%)
ZYNA E. colig] o]FAE AIH0.5 ODgo) QAR o342
¢ Fig. 4] YepRgth wejglote) AR5 29.9%
2t 31.7%=EH wH oty HEAEL o 70%E Vet B

=

1.0
AEXP 1
50,8 ] 0 EXP 2
5 _ 6 [}
%0‘6 ] q é
5 a e
(6]
o0.4 2] B
2
kS e u
) B
0.2 A

0 50 100 150

Time(min)

Fig. 3. Breakthrough curves of E. coli in porous media(quartz
sand 100%).
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Fig. 4. Breakthrough curves of E. coli in porous media(quartz
sand 50% + iron-coated sand 50%).
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