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ABSTRACT

Reverse osmosis filtration(RO) system and ultrafiltration(UF) system are principally used for domestic home drinking
water treatment systems. The object of this study is to make a comparison between two systems in terms of their abilities
to remove RNA coliphage QP as an indicator of pathogenic enteroviruses. The virus removal ratio of RO system was
99.999%, which was higher than EPA virus treatment guideline(99.99%). In the course of filtration, removal ratios of . |
sediment filter, pre-carbon filter, reverse osmosis membrane and post-carbon filter were 75.000%, 93.208%, 99.997%
and 99.999%, respectively. In case of UF system, virus removal ratio was 99.708%. Removal ratios of sediment filter,
pre-carbon filter, post-carbon filter and ultrafiltration membrane were 71.038%, 91.530%, 98.283% and 99.708%!
respectively, in UF steps. Therefore, RO system is more effective than UF system in virus removal.
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1. Virus 3 Host

WUA wholexe] A& ywe] Jew SEgt 4
HE "RE 3] wiel] @& A7 vES gae
AL gt 2 dATolre WA Ahlelalas) =7
2 FEZE AR dEe] HYUA dpe]E 29
indicator'™Z 3] 2:0]3l 9= RNA coliphage QB
(ATCC23631-B1y9S ALgslslon] o] mbolelis) <
T vl TR ATCOPIA dr3siet.

2. Virus culture

Hosi®] 4] wjogo] ALEEL A TYG A0
2 25le) Agalgen] wxe 2YS et
v}, Bacto Tryptone, 10.0g; Yeast extract, 1.0g;
Glucose, 1.0 g; NaCl, 8.0 g; CaCl, - 20,0, 0.3 g; 57
g, 1L 121°CoA 1587 Basle] AREsigdet. 24
WA= A wiR]el| agarE 1.5%, soft agary: agars-
0.5% A 18l A x5 vlolg A soft agar
overlay(double agar layer; DAL) HWIH & Al-L-35}o]
10"PFU/ mi7}A] Z-ZF weFsle] o™, feedtanke] Al
10°PFU/ mi2. 3)43le] Az ARSI
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< M3l AR ANl AAgE, Sdvd
B 9 Wuels F393 A¥4: standard plaque
forming ¥ES AM3}e] wle|EAe] 5 S|

4. M A2Bel 74
Az deje}l 7% A7tE Fg 15} 3te] A3
F HeE A vt A"ESE 1001 FHAA
AT Al aRlT} ghejelst ApA| 2] 7h v
AEE utolezel gt AAEANE SA3HAH-
(1) sediment filter — pre-carbon filter —
R/O membrane — post-carbon filter
(2) sediment filter — pre-carbon filter —
post-carben filter — ultrafiltration membrane

T ApAladle] £Ax71E A dele] Al
Table 13} Table 20 v}eht ¢ict.

Table 1. UF and RO membrane operation conditions

UF process RO process
Membrane pore size 0.01 um -
Membrane surface area 0.37 m* 0.42 m*
Desalination rate - 93%

(operating pressure
3.5 kgflem?)

Material of membrane polysulfone polyamide
shape of membrane  hollow fiber spiral

Pressure method external pressure  external pressure
Filtration method dead end filtration cross flow

Flow rate” 550 mi/min 150 m/min
recovery ratio - 27%

1) feed water Temp. : 20.0°C.

Table 2. Specifications of pre-treatment filters

UF process RO process
sediment filter pore size 5 5
(um)
pre-carbon filter mesh size 12X30 12X30
post-carbon filter mesh size 20X40 20X40

1. Sediment Filter

2. Pre-Carbon Filter

3. R/0 Membrane or post-carbon filter (UF)
4, Posi-carbon filter(RO) or UF membrane
5. pump

Fig. 1. Schematic diagram of filtration system.
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Table 3. Total chlorine concentrations in tap water and
testing water

Tap water Testing water
(before pre-treatment (after pre-treatment
system) system)
Total chlorine 023 ND

(mg/])
*ND : not detected.

QAT Apajzle] 99999%2 EPA 7]1E4
99.99%2 2k glot TeledF XA
99.708% 7)3) wlsl 9ot

T oAzE 2F ARGEHE 29 o AR
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Table 4. Removal of virus in Reverse osmosis filtration system

After sediment filter After pre-carbon filter After R/O membrane After post-carbon filter

Runl PFU/ml 125X 10* 45X 10* 163 ‘ 65
Removal ratio(%) 76.415 91.509 99.997 99.999

Run2 PFU/ml 140X 10* 27X 10* 150 87
Removal ratio(%) 73.585 94.906 99.997 99.998

*PFU in feed water : 5.3X10° PFU/m..

N
R = (1 - N—) x 100
R = removal ratio.

= the concentration of virus contained in the filtered water.

N, = the concentration of virus contained in the feed water.

Table 5. Removal of virus in Ultra-filtration system

After sediment filter After pre-carbon filter After post-carbon filter After UF membrane

Runl PFU/ml 160X 10* 5510 95X 10° 14X 10°
Removal ratio(%) 69.811 89.663 98.208 99.736

Rumd PFU/ml 147x10* 35X 10* 87X 10° 17X10*
Removal ratio(%) 72.264 93.396 98.358 99.679
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