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Virus Adsorption from Batch Experiments as Influenced by Air-Water Interface
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Abstract: The presence of air-water interface in batch sorption experiments may result in inaccurate estimation of virus adsorption onto various
soils. A batch sorption experiment was conducted to compare the adsorption results of MS2 in different soils under presence/absence of air-water
interface. Soils with sterilization/nonterilization treatment were used. Virus recovery efficiency in a blank experiment (no soil) was also
evaluated as affected by different amount of air-water interface. The presence of air-water interface altered the results of virus adsorption in
different soils with different extent> with Sandy fluvo-aquic soil being the most considerably affected; followed by Red loam soil; and the least
being Red clay soil> probably because of different soil properties associated with virus adsorption/inactivation. Soil sterilization resulted in more
significant difference of virus adsorption onto the Sandy fluvo-aquic soil between the presence and absence of air-water interface, while a
reduced difference was observed in the Red loam soil. The presence of air-water interface significantly decreased virus recovery efficiency, with
the values being decreased with increase in the amount of air-water interface. Soil particles likely prohibit viruses from reaching the air-water
interface or alter the forces at the solid-water-air interface so that the results from the blank experiment did not truly represent results from
control blank, which probably resulted in adsorption difference between presence and absence of the air-water interface.
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Table 1 Soil physical and chemical properties

. = L HHLR CEC g Wik Fe, 05 WA ALO; ToEM Fe, O JLEM AL O,
+HE CREEHLS ) . . - i P
/g*kg™"  /mmol*kg” kL Bk RGRE /g*kg™! /g*kg™! /g*kg ™! /g*kg™!
Wt WEEHEE 8.05 4.43 44.02 92.45  2.18 5.37 8.25 1.44 0.47 0.35
i+ LGSR 5,13 2.84 33.35 39.80  50.37 9.83 11.67 4.96 0.56 1.17
2R+ TP 4.30 4.32 99.62 35.62  25.45  38.93 28.94 7.63 1.33 2.64
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Table 2 Role of air-water interface on adsorption of MS2 to nonsterilized soils from batch experiments

K FHRAAEAE K P AR AR

KR e ¢ RY ey Ci C R Cy
/pfu* mL~! /pfu* mL~! /% /pfu* g~! /pfu* mL~! /pfu* mL~! 1% /pfu* g~!
2.33x 107 (4.20+0.32) x 10? 0 0 1.09x 10> (3.54+0.45) x 10? 0 0

s 2.10x10° (2.49+0.15) x10° 0 0 1.09x10° (2.10+0.24) x10° 0 0

Bt 9.87x10° (1.18+0.13) x 10* 0 0 1.09x 10" (1.44+0.16) x 10* 0 0

*j‘{j 2.20x 10° (2.28+0.18) x 10° 0 0 1.09%10° (1.22+£0.24) x10° 0 0
9.30x10° (9.88+0.62) x 10° 0 0 1.09%10° (1.18+0.16) x 10° 0 0
9.85x 10° (1.16+0.21) x 10 0 0 1.28x107 (1.21+£0.06) x 10" 6.01+4.63 (7.70+5.94) x 10°
2.33x 10> (3.16+0.36) x 10? 0 0 1.16 x 10> (2.54+0.70) x 10 0 0
2.10x10° (1.50+0.52) x10° 28.49+17.18 (5.98+5.200 x 10> 1.16x10° (1.69+0.35) x 10° 0 0

% 9.87x10° (7.52+0.64) x10° 23.76+4.28 (2.34+0.64)x10° 1.16x10* (2.35+1.12) x 10* 0 0

4 2.20x10° (1.52+0.12) x10° 31.19+4.42 (6.88+1.19) x10* 1.45x10° (1.35+0.07) x10° 7.06+4.87 (1.02+0.07) x 10*
9.30x 10° (5.95+0.61) x10° 36.02+5.28 (3.35+0.61)x10° 1.45x10° (1.13+0.15) x10° 22.03+9.98 (3.20+1.45) x 10°
9.85x 10° (7.28+0.21) x10° 26.06+1.94 (2.57+0.21)x10° 1.45x107 (1.33+0.03) x 10’ 8.43+1.95 (1.22+0.28) x 10°
3.06 x 107 0 100 3.06 x 107 9.05 x 10" 0 100 (9.04+2.85) x 10!
2.16 x 10° 0 100 2.16 x 10° 9.05x 107 0 100 (9.04£2.85) x 10

% 4.05x 10* 0 100 4.05x 10* 9.05 x 10° 0 100 (9.04+2.85) x10°

+ 8.30x10° (2.30+0.52) x 10 99.97 8.30 x 10° 9.05x 10* (2.00+1.76) x 10" 99.98+0.02 (9.04+2.85) x 10*
2.05x10° (1.02+0.13) x 10° 99.95 2.05 x 10° 9.05x10° (2.87+2.48) x10*> 99.97+0.02 (9.04+2.85) x10°
6.85x 10" (1.53+0.31) x 10* 99.98 6.85x 107 9.05x10° (2.65+£2.37) x10° 99.98+0.02 (9.04+2.85) x 10°
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Table 3 Role of air-water interface on adsorption of MS2 to sterilized soils from batch experiments

AR P AAEAE AKFHAELE
Eitl C; C R Cq ¢ c R Cq
/pfu* mL™! /pfu* mL™! 1% /pfus g~ ! /pfu* mL™! /pfus mL~! 1% /pfus g™!
7.80x 10> (1.44+0.20) x 10° 0 0 3.52x 10> (2.20+£0.17) x 10> 37.58+4.91 (1.32+0.17) x 10?

1.04x10* (1.18+0.16) x 10* 52x10° (1.27+£0.10) x10° 63.97+2.74 (2.25+0.10) x 10°

W

>

0 0

Bt 2.76x10* (4.28+0.16) x 10* 0 0 1.63x 10" (7.67+1.32) x10° 52.89+8.10 (8.61+1.32) x10°

ﬁﬁ 5.84%x10° (6.78+0.60) x 10° 0 0 1.63x10° (4.49+1.26) x10* 72.43+7.73 (1.18+0.13) x 10°
1.40x10° (1.83+0.23) x10° 0 0 1.63x10° (3.05+£0.35) x10° 81.28+2.17 (1.32£0.03) x 10°
2.01x10" (2.22+0.44) x 10 0 0 1.63x 107 (2.96+£0.07) x10° 81.83+0.43 (1.33+0.01) x 10’
5.94%x 107 (3.40+1.32) x 107 42.79+16.92 (2.54+1.32) x 10? 2.12x10° (4.33+£2.59) x 10> 79.63+12.22 (1.69+0.26) x 10
6.55x10° (1.54+0.38) x10° 76.43+£3.98 (5.01+0.38)x10° 2.12x10* (2.72+0.78) x 10° 87.18+3.67 (1.85+0.08) x 10*

% 2.76 x10* (1.55+0.50) x10* 43.89+11.90 (1.21+0.500 x 10* 2.12x10° (5.08+2.100 x 10* 76.10£9.87 (1.62+0.21) x 10°

+ 5.84x10° (2.42+0.59) x10° 58.50+8.85 (3.41+0.59)x10° 2.12x10° (6.04+1.16) x10° 71.54+5.48 (1.52+0.12) x 10°
1.40x 10° (5.08+0.40) x10° 63.71£2.29 (8.91+0.400x10° 2.12x 107 (1.83+0.73) x 10° 91.40+3.42 (1.94%0.07) x 10’
2.00x107 (7.92+1.42) x10° 60.52+6.45 (1.21+0.14)x107 2.12x10° (2.87+1.04) x 107 86.49+4.92 (1.84+0.10) x 10°
2.16 x 10° 0 100 2.16 x 10° 2.12x10° 0 100 2.12x 10°
4.05x 10* 0 100 4.05x 10* 2.12x10* 0 100 2.12x 10*

ig 8.30 x 10° 0 100 8.30 x 10° 2.12x10° 0 100 2.12x10°

+ 2.58x10° (9.40+4.10) x 10 100 2.58 x 10° 2.12x10° 0 100 2.12x 10°
2.71x10" (1.53+0.47) x 10? 100 2.71 x 10 2.12x 107 0 100 2.12x 10’
3.81x10° (3.86+0.88) x 10° 100 3.81 x 108 2.12x10° (2.94+1.90) x10° 99.86+0.09 (2.11+0.01) x 10
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Table 4
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