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®X174 transport was facilitated with the exception of U=0.74 cm/min in the 2 Moment Analysis
presence of KGa-1b. Both MS2 and ®X174 were attached in greater amounts onto rot”C.(x t)dt Figure 9. Predicted sphere-plate ®p 0, Ppg and Dypy o interaction
KGa-1b than STx-1b. Also, MS2 exhibited greater affinity than ®X174 for both M (x)==2 — energy profiles for: (a) MS2 and glass beads, (b) ®X174 and glass
Iavs J‘OO C.(X t)dt 5 beads, (c) KGa-1b and glass beads, and (d) STx-1b and glass beads,
3. Virus-glass and clay-glass beads interactions
Bacteriophages a. Classical DLVO theory (Loveland et al.,1996) oled, * T meat??, D Wrirn g CONCLUS'ONS
MS2: an F-specific single-stranded RNA phage with effective particle diameter CDDLVO(h):cI) VdW(h)_|_ ') dl(h)+ cI)Bom(h) Pore Volume Pore Volume Transport Experiments
ranging from 24 to 26 nm - - - O The peak-concentrations and mass recoveries for both
_ . . . . . . b. Extended DLVO theory (Bergendahl and Grasso,1999 Figure 6. Experimental data for cotransport of ®X174 with KGa-1b ) _ S _
CDX1_74. a somatic single-stranded DNA phage with effective particle diameter y (Berg ) (a.c.e), and STx-1b (b.d.f) with U equal to: (a,b) 0.38, (c,d) 0.74, and  Viruses increased with increasing U.
ranging from 25 to 27 nm CDXDLVO(h)z CDDLvo(h)"‘ CDAB(h) (e,f) 1.21 cm/min. 3 With no exception, all estimated M, values for MS2 were
Clays ower than those of ®X174.
Kaolinite (KGa-1b): a well-crystallized kaolin from Washington County, Georgia RESU LTS © Crowy © €9 G & Crent @ Coran d For the case of the lowest U, slight enhancement was
Montmorillonite (STx-1b): a Ca-rich montmorillonite, white, from Gonzales County, (1)':-' ‘. @1 (b). observed (M,;/M,>1) for both viruses.
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ot s { converted to six-1b concentration. 0.0l e S S 1 -_ was enhanced more than Cq,., of ®X174.
g 6000 : (a) (0) Lol I %“ O o4 A&%ﬁ; n T ™gog . 3 For all cases examined, C, of MS2 was enhanced more
S o 08} ' o2r & o "4, T 8 0% ) than C,., of MS2, and C,,., of MS2 was enhanced more
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o M e 008D s e aep il .\ 20 Figure 7. Experimental data for cotransport of MS2 with KGa-1b MS2 were quite high (21.4 10 55.4%).
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Figure 1. X-ray diffraction patterns of (a) KGa-1b, Figure 2. Transmission electron micrographs of _ . than th f MS2
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Column Experlments_ O 04y 1 . S 60 - A d In the presence of STx-1b, o+, Values decreased with
- columns (2.5 cm diameter and 30 cm length) 0.2} 1 Ry — 4ol 1 ' decreasing U, while in the presence of KGa-1b no clear trend
] glass beads 2mm in diameter § : 0.0 . -M&F . ] . was observed.
Q g=2.5,1.5and 0.8 mL/min ; | sl i (d) 201 U I H [ DI I _
J U=g/B6=1.21, 0.74, and 0.38 cm/min S 06] ] OiTDlI—DI—I:IIHa—AID——F | REFERENES -
0 3 pore volumes of feed suspension in ddH,O S o4 | ; 80_— T (d) ] 1. é:zhgzulqzj)pgzlgz C. V.; Syngouna, V.I. Colloids and Surfaces B: Biointerfaces.
d 5 pore volumes of ddHZO solution M 0.2 ] e 60f + - 2. Syngouna V.l.; Chrysikopoulos, C.V. Colloids and Surfaces A: Physicochem.
" 0.0 31 40- T ' Eng. Aspects. (2012) In press
: - - = ol M — | ] 3. Rong, X.; Huanga, Q.; He, X.; Chen, H.; Cal, P.; Liang, W. Colloids and
Cotransport Experiments ‘UE:E 0.81 | 20' 1 ' Surfaces B: Biointerfaces. (2008) 49-55.
C - Suspended clay particles 5 067 - I I 1 |:||:| |:| | 4. Rajagopalan, R.; Tien, C. AIChE J. 22 (1976) 523-533.
© . C —C C B O 04 _ 0 L[] LI LI 1 1] 5. Tufenkji, N.; Elimelech, M. Environ. Sci. Technol. 38 (2004) 529-536.
CTotaI-v- Total viruses Total-v — v T “ve .-/ @ 02l ] Low Medium High Low Medium High 6. Loveland, J.P.; Ryan, J.N.; Amy, G.L.; Harvey, R.W. Colloids Surf. A:
CV: Suspended viruses Glass bead x“ {-ETE';;F 0.0 : Physicochem. Eng. Aspects 107 (1996) 205-221.
C,.: Viruses attached onto suspended clays | 0123456701 2346586 7 Figure 8. Calculated M, values based on C, ., C., C.., and C, for o gendanl.J.; Grasso, D. AIChE J. 45 (1999) 475-454.
Ceox: Clays attached onto glass beads Figure 3. Schematic illustration of the six Pore Volume Pore Volume cotransport of: (a) ®X174 with KC_Sa-lb, (b) MS2 with KGa-1b, (C) TEhiS researcg h_asI ?:eendclé)éfli:nancedd l(aay thE Ilz\lurs)pezatln |anicC)In
CV* “Viruses attached onto g|aSS beads concentration components iInvolved In Figure 5. Experimental data (symbols) for transport of KGa-1b (triangles), (DX]'_74 with STx-1b, and (d) MS2 Wlth_ STx-1b at low (U:_O'38_ cm/m_ln), o sz 7 NSRF ’Ehrl:)rl?gf?at?le gc;:raticl:r?al- prog)Jr;r?l --Edrfceationa;?]r;a Lifelfgnz
C..«. Viruses attached onto attached clays cotransport experiments (Syngouna and  and STx-1b colloids (diamonds) with U equal to: (a,b) 0.38, (c,d) 0.74, and ~ Medium (U=0.74 cm/min) and high (U=1.21cm/min) interstitial S TR === sarning” under the action Aristeia | (Code No. 1185)
vC**

Chrysikopoulos, 2012). (e,f) 1.21 cm/min. velocities.


mailto:gios@upatras.gr
mailto:vsyngouna@upatras.gr

