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Removal Efficiency in Water Treatment Process and Characteristic of Cell Sensitivity of Waterborne
Enteric Viruses. Eun-Young Jung®, Hong-Gi Park, Dong-Jin Cha, Mi-Eun Jung and Pyung-Jong You.
Water Quality Institute, Water Works HQ of Busan Metropolitan City, Kyoungnam, 621-813, Korea -
Poliovirus, coxsackievirus, and ecovirus isolates from environmental sources were compared with lab-
oratory strains to determine their removal rate in the water treatment process. The recovery efficien-
cies of poliovirus, coxsackievirus and echovirus using positive strains ranged from 72~108%.
Regarding virus removal efficiency in water treatment of pilot-plants, about 99% of all of the viruses
were removed in the sedimentation step and 100% of viruses were clearly removed through post-ozo-
nation and BAC filteration. Using six cell lines tested viral sensitivity in cell line and showed different
sensitivity as viruses. Polioviruses showed higher sensitivity in the BGMK cell line than other cells,
and coxsackieviruses were detected in higher level in the BGMK and Vero cell lines. On the other
hand, the RD cell line was useful in the isolation of ecoviruses.
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Hpolf & Beg2 FANES FANE 474 IS o&
stef 33] AAstglnh WA FNEE BT E FHZ2 I
&719 33k TF4 40 15 ¥ oF 200 PFU/ml $59] 953
e eutol s A=de S AL 1 mE Arlehid &
A2 NEE PZE 0] &3t4 1-MDS filter (Cunorh)7t &
o gle REIHAAZ TIAAMA At £, 544
BEE 3 FHRF 4015 Eud Yz hd 879 gol &
28]

A E AR YA %JJr 1A A7 1-MDS filterE

2 utet F5ete] 3~49 Hof uj
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THYZXAE Table 13 2o} dFe 957 stFAZQA w2

HAFAY 555 AHEEHA L, $FAEE Polyaluminum
Sulfate Organic Magnesium (PSOM)% S3d o E=3 2
APAA Y AT A Fe AEHA (F-400, CalgonAt) Al
Agroln o3}3Fo] Zol= 25 molH.
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=
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~

= 1,600 1 oS sttt A Al 5o AAge v=
EPAS] ICR W 5 &7 5ol M A Aol Fotol
FYSATH3]. Ed FH7E FFE 9FHZ(peristaltic
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Fig. 1. Schematic diagram of a pilot-plant for water treatment. 1; raw water distributed tank, 2; Os pre-contactor, 3; coagulant mixer,
4; circulator tank, 5; pulsator, 6; settling tank, 7, Os post-contactor, 8; BAC column, 9; clean water tank.
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Fig. 2. Morphology of each cell lines in this study.
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Table 1. Operating condition of water treatment process using
biological activated carbon (BAC)

Parameter Operating condition
Empty Bed Contact Time (min) 12
Linear Velocity (m/hr) 10
Bed depth (m) 25
Backwashing time (min) 19
Expansion rate (%) 40
Pre-Ozone dose (mg/1) 1
Post-Ozone dose (mg/1) 2
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AR A A A B%E NH N 55 T8 ZE &5
50l A AAES & F 0101‘4 E}E}H FAE47 BAC
o7 Ao o229 FYUHe
Aol oste] A As= 40§ ura}km e o
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Table 2. Analyses of virus elimination ratio after performed
each step of water treatment process

% of Virus remained’

Step - - ;
Poliovirus Coxsackievirus  Ecovirus

Raw water 100 100 100
Pre-ozone 3.22 458 10.3
Sedimentation 0.66 1.20 5.30
Sand filter 0.40 0.32 1.50
Post-ozone 0 0 0
BAC 0 0 0
Finished water 0 0 0

Table 3. Comparative sensitivity of seven cell line to various

viruses
. Virus titer (PFU/ml, 10)-
Cell line
Polivirus  Coxsackievirus  Ecovirus

BGMK 223 211 170
Hela 210 172 172
Hep-2 193 180 162
MDCK 180 169 180
RD 172 172 242
Vero 190 208 169

*tested in same condition of three times

HQE W) o5 AFHA Yol vhole) 2e) W% A
AT Byt e 9Ee] ZYHE A - FOE HAYol
ARG A vole) 2 B HAE FES AN ST
014 71 BEAY WAL ¢ & ATk 2L o] el @

vlo]H 2~ A AL 27} 852 ¢ Pilot-plantE A3t =
A}ak Robeck®] A THA o) 4 98%, o ketA ol A 99.84% =] A
&3 A9 Hl&d A7E BAEd[11], 423 A5-AHETH
< A3t BAC A#HE AXH tFE9] vlo]gie H4A
gl A9 100% AAZ

AARZ 2d T npolg

Ao 1EZFAYIH S AX AT
Htolg) 27} AZH A ¥9k7] gE
AATE T238 FH Aoz dddr}9]. 1gn e
Ao A 97% o]4e] niolg 27t AAHAD F U
Fetonz, &3 g2 a5 el A% ZYH
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B Afe A AMgE e entolg 2, AT ute]Y 2, o
iu}o]a g oY AEFE o R st AZHUAY
S #EsA A ZAFE A Th(Table 3). &8 2.1}o]
2229 7% BGMK, Hela, Hep-2 AIXF 0.2 njo]gj 2|
st Aol A UEgton, SA|btol e o) Ag- 4
o] AAAES BGMK &} Vero M EFl| A =& 7H4A4
et it dsutolel =] Agele dAA AN F
BGMK Aﬂ;foﬂ Hl-sﬂ RD A EFA 30% A% £ 7
e Yehd Aoz Hol dAl ZFAIIUH A F
BGMK Al 23 ‘1% AHEAS A5 vtolg2F Rl wet A
50| A3 Wold F 5S¢ & AT 3F ] vpel g
27} AFA 3

23
go Aol7k Y AL & 5

4 =

Fol £AE B wold 28 4F 2 B2ES ¥
NE TR AZF PGP Aol AFE A0 B
e

Table 4. Comparative sensitivity of cell lines by viruses after performed each step of water treatment process of water treatment

process
% of Virus remained

Step Hep-2 Hela RD Vero

Pol Cox Eco Pol Cox Eco Pol Cox Eco Pol Cox Eco
Raw water 100 100 100 100 100 100 100 100 100 100 100 100
Pre-ozone 8.2 7.7 8.2 8.7 8.0 34 4.0 3.8 13.8 5.6 6.2 48
Sedimentation 23 21 32 31 3.0 2.8 0.2 11 6.1 13 0.8 19
Sand filter 0.8 0.9 13 1.0 0.8 1.0 0.1 0.4 24 04 0 0.2
Post-ozone 0 0 0 0 0 0 0 0 0 0 0 0

*Pol.: poliovirus, Cos.: coxsackievirus, Eco.: ecovirus
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