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Introduction Results
Previous experimental observations have shown that flow VU VD VU VD
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colloids and viruses in vertical water-saturated columns [= | O % S 9o i 2
: _ _ S 04 S © So To O 04f % | I ngogc%
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G > C?Fotal-v: total virus concentration Figures 4-5. Experimental data of Cy,,., (squares), C, (circles), C  (diamonds),
Clay By < C - suspended viruses and C_ (pentagons) for the MS2-KGa-1b cotransport (left) and MS2-STx-1b
v

cotransport (right) experiments with: (a—d) vertical up (open symbols), and (e—h)

c g}"“’ @CV‘ C.:  viruses attached onto C, vertical down (filled symbols) flow directions.
Virus  adl - C..: clays attached onto glass beads VU vD
F_“’ mh - ~ C,: viruses attached onto glass beads (©) (e) (9) 0% \PR174-KGa-1b
igure 1. Schematic illustration ~ . \ir,se5 attached onto Cc* \VS2-KGa- 1
of the varlous concentrations ~V© _ o _ _ M, r
experimental study. CCO ) influent (initial) CIay concentration

Materials and Methods
Bacteriophages

MS2: an F-specific single-stranded RNA phage with effective
particle diameter ranging from 24 to 26 nm
®X174: a somatic single-stranded DNA phage with effective

m
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Figure 6. Calculated M. values based on C and M, values based on C,. for

particle diameter ranging from 25 to 27 nm cotransport of: (a,e) ®X174 with KGa-1b, (b.f) X174 with STx-1b, (c,g) MS2
Clays with KGa-1b, and (d,h) MS2 with STx-1b under (a—d) vertical upward, and (e—h)
Kaolinite (KGa-1b): a well-crystallized kaolin from Washington [ vertical downward flow d're‘;(':”;
County, Georgia Montmorillonite (STx-1b): a Ca-rich s " . STxtb
montmorillonite, white, from Gonzales County, Texas 5 (@ )
The <2 pm clay colloidal fraction was separated by s " o T a a7 oxi7a
sedimentation and then was purified (Rong et al., 2008) S of g | | e
Experimental Set Up vu VD 3 .
= Glass column (. > 013- 1(d) ]
_ength 30 cm - - 8 0_2_%taw '_ _' | vs:
nternal diameter 2.5 cm o : aTota.v
b3t o] 0 0.1F - OlTotal-v UTotal-v
= Glass beads L. 5 .
=" Flow rate of Q=1.5 mL/min o o T
" pH=7.010.2 " n‘ Figure 7. Calculated coII|S|on eff|C|ency vaIues, Optalys based on Cryy, and a,
= vertical upward (VU) and based on, C,, for cotransport experiments: (a) ®X174 with KGa-1b, (b) MS2 with
downward (VD) flow directions ) T 90 l ,90° KGa-1b, (c) ®X174 .with STx-1b, and (d) MS2 with STx-1b under vertical upward
. . (solid bars) and vertical downward (partially shaded bars) flow directions.
Analysis of Exgerlmental Data Conclusions
® go_llision effigiency;,gga[-] ® Produced mass of C,c, M, [-] |® In the presence of KGa-1b, at VD flows, clay colloids
(Rajagopalan and Tien, 1976) (Syngouna and Chrysikopoulos, 2015) hindered the transport of ®X174.
__2dIn(RB) oMy Cie =Crotay —C, ® In the presence of STx-1b, for both flow directions
3(1-6)n.L My  ® First normalized temporal examined (VU, VD), the presence of clay colloids
® Mass recovery of Croavs Cvv  moment facilitated the transport of ®X174.
M, [-] (James and Chrysikopoulos, 2011) | ® In the presence of either of the two clays (KGa-1b,
:Ci(L,t)dt f:tCi(x,t)dt STx-1b) for both flow directions examined (VU, VD), the
M, (L) = o M, (x) = C (xt\dt transport of MS2 was facilitated, except for the case of VD
0 (0.t)dt 0 '(X’ ) flow direction in the presence of KGa-1b.
U D Results VU VD ®© In the presence of KGa-1b, the M, values based on C, of
e af e T @l @] MS2 were lower than those in the presence of STx-1b
S osf [ e, 1S osf o1 e '] under both flow directions.
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cobp® . oormp b, Fpmpe ] ool o, teel . oo | in the presence of either of the clays under both flow
ol B} oo S S " directions examined.
S [ 4 9 1 &e | o9 { 1® In the presence of both KGa-1b and STx-1b, a.._, values
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| P& o IS % ;; & | were higher in VU than VD flows with the only exception of
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§ o3 1 {5 08 o o 1 §© The calculated aq, indicated that the presence of KGa-1b
E 04} S o | <>©<> o 13 04t ¢, <><><> F 0 0o | increased the attachment of virus onto glass beads and
0.0f, é@ aowe 1es 0. o @eme ] 0 50 oo e @ o clay colloids more than STx-1Db.
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Figures 2-3. Experimental data of C,., (Squares), C, (circles), C, . (diamonds),
and C, (pentagons) for the ®X174-KGa-1b cotransport (left) and ®X174-STx-1b
cotransport (right) experiments with: (a—d) vertical up (open symbols), and (e—
h) vertical down (filled symbols) flow directions.
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