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Abstract — We studied the pasteurization effect of the microorganism involved in the water, using ion-exchanging filter
made of the Radiation Induced Grafted Polymerization. This ion-exchanging filter is made by the graft polymerization
of GMA, after irradiation of electron beam to the non-woven filter. Then, we made the ion-exchanging filter (EtA, DEA,
SS) applying ion-exchanging base to the GMA filter. As a result, the density of the ion-exchanging base is shown as
2.38 mol/kg in case of EtA, 1.79 mol/kg in case of DEA and 0.75 mol/kg in case of SS. Through this filter made by this
method, we measured the pasteurization power of E. coli. We found very high elimination rate such as log 4.65 in case
of SS-dial filter, which is higher as 3.00 times in comparison with EtA, and 1.10 times in comparison with DEA. This

data show the result is very excellent comparing with 3,000 CFU/ml. of city water treatment basis.
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1. Introduction
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AolA] E& o shs WhH o R of 7} AlZtel| wt rapid
filtration[ 117} slow filtration[2] 2.2 L} T}, rapid filtration * 2] &5
57} 100~150 m/day= *]2] $57} 4~5 m/day?] slow filtration®]]
H|3l] T W24/ Ak 308l 0]3e] 2 &= ofHshs 54
o] Qlt}. e} AlTo] e o] B3 $E3V|E ARSS Hied
oA f= FARle] RalE Aldsllolsls MARZo] Qlvk. thE W
HOF o] 3k BfEo] AR APV Y AES T
A17171 $13 coagulating sedimentation method[3,4]°]T}. ¢l %
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Ae= e S48 dolge] IEEE Fol7] 218 9% 7]
Al MR E AMgehe IRAVES ZEA] = wRkg S35 Ho)
FAlell dojup I&EA 7 7hsskAl et Sand filtrationo] Yt
coagulating sedimentations- ©]-8-& wl] AAF HHER] S5k F2
o|tA BA(ES] X9 B2 EEE /)A8l7] $18 Chemical
precipitation[5} ©]-8-5lo] A}t AME-H= SR ZE Stk
v, AP 2 dFulEou o siekEo] ARG o] BNl
B, Ak, ARl a3k A F-R-E22] 80~90%, biochemical
oxygen demand(BOD)2] 65~85% A7} 7Fsslct. 184} o]=d A
A& Ae]5=2] Aol W} temporary hardness”} permanent hardness=.
= 27 Qo] AEE] 71w o] B esh A Fatke] W
o tix3l7] ofele Axdo] Stk 1 9] &3] A8k Wi RE
A 25Ho] Qi) o= AP A9 WS Eof 52l 3}
&S o] & TEIF AAAA A 7IAE AR [6-8]51TY. ©] &
27kAE AR FUEREDSAY &2 Bl 591 AATE 74
G2sb A 29 ARt A4E =l Fiiste] 2AE
HCIO0°] AkAs} gdrko 2 Fall=iA] Ak Zst Aksleo] f71&
& Ak Ealishs ot At frEEAR] 2E klste] A
9] A5 ZFHAT 02 mg/tE FAIEloF sh skrAE] Al A4
Y 3] S TEste] APAIE Aol sk MARZO]
ek Bk A& A A5 nAES] UAS 719 Arge] ¥
oA A Eo] HJAIREe] AL 7EA e, AR QlE] Es
WA9]E AHRke] Evto] dbgshy | gttt o] o AR e WilS
Hekslr] S8l AR 22k E FEP[101s ©o]8-3te] PP-2E el
AP FAIZAPHS o]8-5199 glycidylmetacrylate(GMA)S 121X
E F3ste] 2 E ARNE dAska 7t o|ud|E E4lste]
el At o S st 242te) o] 2 wEhy| e} v AE
At ake] IAIE AESISIT

2. Experimental Set Up

PP-ZE]:= Dewbell Co.ollA Hmllsh= F10 BRd& ARSI O,
A7)E BeFo 2 R vloQlE FEE 7R ARESISI. T8kt E
A BAE $138 Aa-97] sllA 20 vol% glycidyl methacrylate
(GMA)-methanolol]l HZAA 25~100 kGy= 22} th Mekoz A
A} (GEV Co., MB10-8/635 system) 52| ZA RS Al831ATE. Electron
beam energyi= 10 MeV, Scanning speedi= 2.71 time/sec® = ¥
t}. o] 7S T3l Lozl HEl= GMA-filters} 3, 1EFZE A
Qlo] A E W8-S Tl EL(dg)ol2} 51, dg[%]=100(mass of
GMA - mass of polymer)/mass of polymer. 7+ ©]2w87]7} 1] 8=
Aol M= PEE ERIsE7] 218 GMA-filtere]l o2 E7]<]
ethanolamine(EtA), diethylamine(DEA)¥} oFo]2 1w $17]91 sodium
sulfite(SS)E E{I[11-13[3131 1 o5 F3ll #A12tel FEf= 212} EtA
filter, DEA-EtA filter, SS-diol filter2} 3}, o]} 22 =9]obdS
Fig. 1o YERAATE.

Escherichia coli (E. coli) O157:H7= AJEAFAAE oA FF 1k
Z& ARgsIgleH, tiiet T E SAS AUE 7o A5s
S b3ttt o] nutrient broth (BD Difco™)el] 150 rpm, 37 °C ¥
A71= 2471 WS 3 AE AR ARSISITh A & AES
petrifilm (3 M Co.)°ll 1 mlE 37°C £7]0llA 24| 7F wjeka}od
CFU (colony-forming unitys S35t} E. coli’} 33 27] 49
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Fig. 1. Ion exchange introduction of filter using radiation graft poly-

merization.

CFUE 1 mlel] 3x10°0 o]t 2] § el tha 4 12 Yeh]
ST}, 714 At EE log #ho 2 YERH, ol AAES %=
Ebd 215 log #E0 & X3kl AT S5 whE Ahte o] WistE
R} gEsiA k7] 918 AREEIT), Cgi= initial count, Ci= final
count ©]t}.

Log reduction = log 10[100/(100-% reduction)] 1)
Y%reduction = [C, (CFU/ml) - C; (CFU/m)J/C,, (CFU/ml)x100 (2)

3. Results and Discussion

Fig. 2= basepolymer, GMA, Z} ]2 1w 37]7} &3] e &
)4 B4 FLIRY Fig. 3 SEM AR1S 53] LeRhd Zlolt}h FT
IR 374 A3} GMAE AN 182 E F33h0 24 760, 840, 910,
1270 e~ oA AZA] 7155, 1730 em oA C=0, 1130~1160 cm™ ol
C-09] 57do] yehskom, 314 T55o] ) ¥HA 3387~3416
em ™ 'olA] -OH7} F7Feh=E A 141 BRIkt Bt o] 2w 3] =
] HES F o FA] 150 F5H A7) BF A= A 22 Kol o]
2B 7F S99 RS & Usdvh SEM AR AxE 2]
HE 2] WS 20000 &= SYe AoR vk FFo] 7|4 <]
matrix, o2 F-2-°] pores WERATE o] 2w 37]7} TQIEA
matrix®] H&Fo] HEREO L pore= 1] W37 GISITE. o= W
9k o e} ujtel = WA ZEbrE FRbHel o]k TEkrE A
Qlo] = TH= Ze & 5 AT

Fig. 4= GMA £ A =]o] 9li= HE & WA Mgl wjet
ZANSE A3 gt EgR vEhd Zlojrt, oA R i) i
o] ZAPAFo] Holds5 TEEESO] AXE= S & S Q). o]
= A= gz ofo] Wolrlel wef el F-atwE]= ek
EFQlo] wol S oulahe, 71E2] R E FgAEe] GMA HF
S5 3 Aol nwaloi T 2 o] el

olglAl AlzE GMA ZElo| EtA, DEA, SSE T3] S8l
ethanolamine, 50 vol% diethylamine in water, 85 wt% sodium sulfite
in isopropyl alcohololA] YA HE-S-S 5131 0w Z47Fe] o] 2w 3k
7|29 A3} oWy WEE vk 4 34% ARSI, Fig. 5
off JeRIGITE. olm] Wi base polymerd] FAlo]1l, W& GMA
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Fig. 2. base polymer, GMA and ion exchanger introduced by FT-IR
spectra.

e 9] FA|, Wy o218 A 9] FAloIth M- GMAS] &= 2
=, My o1 87]9] & sgo|r,

Conversion (%) =100 x (M; x (W, - W)/M, x (W, - W) 3)
Density of ion-exchange [molkg] =(W,- W)W, x M,) x 1000) (4)

olewsr|e] dri 5ol wEr]|Ql EtA, DEAV} 247t
2.85 mol/kg, 1.76 mol/kg, o] &w 37191 SS-diol 0.22 mol/
kgl ® UEhgor, Ae-&L 56.67, 34.82, 5.84%% LERIT
SS-diol®] WE7} thE o] 2w ghr|e Hlg)] W& AL vhgete &
Ao FAFFo] 21| o)y 7] Wil A oR v Urrt o
33720

Z}7}e] o] &w g7 = H FE Q] 75 W3E Fig. 60l UER]
slom, Z47te] dg= 22%% FUSIT) o]w] DEV (dimensionless)=
LHE T3l Sevhe TS S5ab vk 24 59t 2t

DEV/[-] = effluent volume/filter volume

)
ol |ultt FuliLo] 2ol S Kol oLt 7|E HE| 9} v wat
R §52) A= LEREA] gshtt 7} o] 2w gk el Fake 21
TV} B3Rl JES = A0 o STt
7}7}9] o] &3 E 0] 83510 E. coli CFU7} 3x10° 3234 ¢
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Fig. 3. SEM image.
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Fig. 4. Electron beam irradiation for degree of grafting.

52 Asletgl om AHES Fig. 73 2t} o]l w sk o] West
k2 SS-diol EI7} EtA, DEA ZEjo) nls)] Aravr} oS &
Sh =

SS-diol HEIE o]g3le] e AF5dS FUs oz 4F
IS Wl E. coli= log 7, vibrio= log 2, entrococcusi= log 12
ERgT), BAd0] 3t AiAlsto] 71 A2 AlAE(92%)0] LEREA]
T ArAE] 71502 vlwdld E coli 3,000 CFUMIESE 10°
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Fig. 5. Conversion rate and density of ion exchanger.
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Fig. 6. Water flux of base polymer, GMA and ion exchanger.
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Fig. 7. E.coli sterilization of ion exchanger.

4. Conclusions

o377} E44% PP HE|E o] &3to] WA E & ), oFo]
W37|7F At v a9l AS & 5 Uit of9E Ft
—,—x—]a] Al 7HE SRR 53] A5EAlel QleJA S membrane$}
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