The Korean Journal of Microbiology, Vol. 37, No. 2, June 2001, p. 130-136

Copyright ©2001, The Microbiological Society of Korea

UV-Tio, &0 23710 28t D|d22 d7ga

USZ - MBS - 0|y - UBS® - UAIS
TMOHSHD BB, TAICHSD MEAATY MEf, SRS KRinse

F7HA Qe (12 48719 22 wEE1)e] UV-TIO, 335wl A28l 37EA] 3] Tio 7t I8 s FuiE o] 83l
v Eoll ¥ AFEAE AH R A el 4G Tiot 32HE Aol Sl PFul: glass bead
¥4 TiO7} L5 Aeo|n] AMAE alginate beadol]l TiO,7} ERE Jefoct. 1E-F¢ UVE 2ABIE o 1
g uk-8-71oll A TiO,7F BeE2ts A3 Tio, 7 Y H glass bead?] AFEE-L ZH2} 63.2%9F 89.9%01%0
HhS7)ol 1XEE FYUE A AHFEEL glass bead?] F$ 95%E 71X FUSHA 3% w9 90.6%% ) W
A T3H o). 71X E FYsHHA FFolZ alginate beadol] TiO 7 EFE AL o] 4353 & 799 AFAEL
86%°I}. TiO7F I H glass beadd o] % #8760l 71 E& FY3HA H,0,F AE8l& o) 4FA=E
el X ol B e|glct. 19 Yhg7| B} 25k yhgrlo| A 9] AFE &0 Ul FU1819.29 E. colioll %

AFEFAT} S. cerevisine Bt ¥ ¥A yeElg

Key words [ bactericidal effect, UV-TiO, photocatalytic system

M B

FTol dE A2 duyoeR uvel To, FEME o|§
g v AE Aol Wi dvh sl AaL l=10,14.21,
31.32,35), 53] o3hiofolxs WES Jode= AZE Fol
o) WM 2] EXsls dHEE AASH=Y TioE )&
3% SACk(11.24), TIO, FHohe WS o83 BushieL
FEFORA 4T F7128984(2,27,30,33) B 2L
A AN o] &5 3 TH?25.30,33).

old UV} TiOE o8 A& i AEPH(Ad-
vanced Oxidation Process : AOP)9] ¥ZFo]H AOP 48l
& A7} Ago AR AL vlRT Aol A5 He]
o A&7 AE Aol MFHAD. S A B oy
g} A elol]l AOP s e] 3-8o] At FhE 9o A
3l 9] wichloloethylene$} tetrachloroethylene -2 w3
AAe)S}F AFEFe] g dA] FREAQd A
methylisoborneol A A, 7|€} A3} HAHE S AASR= W
ozo] g-go] AEEI Urh. AOP 2HHHE 7]E] A K
o} 453 AkglE S 7= OH etvlzs FEEaE AAAA
0ABAS A FHE La=d), AOPY] THIE 0/
UV, 2%/H,0,, H,0,/UV, Fenton %F8}, electron beam irradia-
tion 59 AOP 43 F=u) M3led & <=2 5 ¢ A
o] WHEe] F5HE OH grizhs o83 fFaEds 2shA
Zlake WHolr, OH BHBE f71EHe WEEE 447

3L
[<]

*To whom correspondence should be addressed.
Tel : 062-230-6649, Fax : 062-225-6040
E-mail : swkim@mail.chosun.ac kr

130

v

wE FuT Wk

10°~10° M2 w2 A RE #7157 )
ks Holdt AHE /AT 3lo] BE AOP 4L /bt &
2 2] OH ZH)ZzE Adskat] S48 il ThI5-18).

&0 e hed uvrmio, W Hlad 1 ahde
A2}2A1 300~400 nm ML o] st o] B E Tio, Zxjell
ZAkske] Tio, e FHEAE AYAE OH )L o] 8
o f71ES AASH

ol o] W wlwE AHE o]
5 ol&3lM R7IES AAY F AL BFEE ALl oAidR
Aoz o8& A, gr|H o oUAE Fe ¢ Slvke &
A wfiol Ho] sl At Iy
Alell IS H7EsHAM28,29), HolEE-a FEToll =835
S vl BEr) WEo] d8o] Tk Aer Huso] ¢l
THO.19). H=3E Bl 23 24 #7159 FEsl Wk A b
7S} WheEEA] T 72T olelle B whe
388ksl7) Qs PSR BEAE o8t FlEe

WS-8 A3 | 89 th4,7.34).

A=

o] Q_{g}

O

H
o

2 o ofo

AFEEIA] grow, HYE o] FelluAR Eai7t ofH® 2
e S bdsta golstAl EaiAld 7 om(12.22) &
T 5k 7Fsdh7] wiitol, 874& g 888 e 2 2%
W Qleh20.23). FE whE-o] dele Fig 10 vehllen
Fig. 18] 285 AxA A% OH ettjze] {7183} w334
F718S AASH e, A7 5L OH 2z olejo
TiO, 9ol f7]Z0] F2E]o] valence bandoll M= ¥l ofsh
AE71 o] F01R| 1L conduction bandollA= HApol] 2js) shelo]
olfolHX frlEo] il AA"TE FAE St Urk6.26).
3 HOW irong FWiE AMESte] Tio, FNkS-9) EE &
o]71% 8F4TH8,13,36). 18]I Tio, BiH3-9] HAH3E s

i

O

¢



Vol. 37, No. 2

1. Absorption of Light by TiO» Semiconductor

TiOz + hy ~-——- >ecs + M

2 e + h'va diffusion

3. Positive Hole Reaction

Ave + OH™ —=-——> OH -
; hve + HO ~————> CH - +~ H
OH - + Organic ~—--- > Qrganic’
nvwe + Organic —--—- > QOrganic’
‘ Electron Reaction
ece + O - > 02
120z + + 2HO ———-- > 20H - + 20H + C:,
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Oz - + HOp» ~==mm > HO + Oz
HC. » + HO; » ———- > HOp - + O2
HO: + H' - > H0,
H:02+ g3 ————> OH « + OH"
H:00 + Oy ————- >0H:+ OH + O
HaQp ~———~ > hy ———— > 20H
OH: + OH+ -—-—= > H:0;
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Fig. 1. Reaction mechanisms of TiO, with ultraviolet.
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Fig. 2. Schematic diagram of one-phase UV-TiO, photoreactor.
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Fig. 3. Comparison of bactericidal effect between thin-film TiO,-
coated quartz tube and TiO,-coated glass bead.

mme|3L Zo[7t 720 mm<! 2782 pyrex T 7IER FHo BHY
Fe 2 Attt 19 9hgvieke el A 9 &
2R A9 Wxg ol £ silicone Y] 719 pyrex

T GBS Te H edor 4PsAY. B Ve
g8 A T HA B AN W= shre] BAF

ot e 8 SEYPZ(ND 300 KT. 18, KNF FLO-

2 I/ming] 502 AAFSA FASNLH,
TR AFERE 3 gale Halgoh 58
e}

[e]
do] e W7l SRl fur RYEE WAste] 25

Kor. J. Microbiol

4 =

TiO,2 ASAE MY 10,2 IHE glass bead
HdTasen

Fig. 30 19 987104 TiO,2 #2538 4982 Tio 7}
B H glass bead Atol9] E colidl i3} ¥lwdd Ads Yt
Wtk Tio = uletEate AgeMe 1% Fdel 3.8x10°
cells/mlo A 14X 10° celimlE 632%9 AdE8HE veldi, 2
B B 48X10° cellmlE 873%] AT EHE Uehyon
108 Foll= 99%2] A a8 Jehligle. v #Eui 2 Tio,
7y 2EE glass beadS WL Aol 277 AT 3.8%
10° celisimiol A 18 B9l 4.2X10° cellshmi® 89.9%2] A-id
e YeERAT, 28 Fole 18X 10 cells/mi® 95.2%9) A&
= ehdon 108 $ole 9% AT adE JeRIT =
TO, 2 W52t HFuEvt FEZ Ti0,5 FHI glass
beadZ ©|-& AHo] vkg-Z7]e X O && ArEAE veh)
ATt

7|mzof Ast

12 9HE-710l M Tio,2 FHE glass beadd] 7R 7|E o
&3l 7|2 E PolFRlS wof 187 gke Heo) A EdEs
ol el 7|EE W) ¢ke Afole Fig 40llAel 2o |
Bl 7.1X10° cells/imio A 668 cells/mliZ 90.6%2] A &=
YEPITL, 158 $olls 70 cellymi®] 73317} &8t 2
AZEEStel 71XE FUSIH L wle AFadede 158 Fo
TAX10P cells/miN A 357 cellsimi® 95%2) AR EHE Jely
1, 15% = 13 cellsymiZf 2] ZRApaho] A& S Y12 E 9]
3R9e A97r 18R] @ AR &7 o w8 A

AdE eI

ﬁﬁr{mm

N
=~
3

[

TiO,7} Z &£l alginate bead2| 47 &1}
Ie /L7194 Tio & ©18% Fuis 7hew Tio 2 W

N Y

AF WJ

--@— glass bead
~(O— glass bead & bubble

Bactericidal efficiency (%)

—r

6 8 10 12 14

Time {min)
Fig. 4. Effect of air bubble on the bactericidal efficiency in the UV
TiQ, photocatalytic system.

o
N 4
E-N



Vol. 37, No. 2

8x10° - - —

—@— glass bead & bubble

= —«’)~ aiglnate bead & bubble
E i -
3
s
pad
8
S 4x10°
Q
=
k=
2
g 2108
w
0 Isl#ﬁ‘ﬂ*‘*“\f S

0 2 4 6 8 10 12 14
Time (min)

Fig. 5. Bactericidal effect of TiO,-mixed alginate bead.
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ABSTRACT : Killing Effects of UV-TiO, Photocatalytic System on Microorganisms

Jung Kon Kim, Yong Kook Shin', Young-Sang Lee’, Yong-Ho Kim’, and Si Wouk
Kim*(Department of Environmental Engineering, 'Chosun Bio-Materials Research Institute,
Chosun University, Kwangju 501-759, *Division of Life Sciences, Soonchunhyang University,

Asan 336-745, Korea)

The killing effects of two types(one-phase reactor and two-phase reactor) of UV- TiO, photocatalytic system
on the microorganisms have been studied. The UV-lamp which emits maximum 39 watts at 254 nm was pre-
pared in these system. Three types of TiO, coating method were adopted. One type is thin film coated form
on the quartz tube in the reactor and another one is surface rough coated form on the glass bead. The other
one is TiO,-mixed alginate bead form. UV irradiation was carried out for 1 min. In case of one phase reactor,
the bactericidal efficiencies of E. coli by TiO,-coated quartz tube and TiO,-coated glass bead were 63.2% and
89.9%, respectively. In the air-bubbling system, the bactericidal efficiency was 95%, however, the efficiency
decreased to 90.6% in the non-bubbling system. In the TiO,-mixed alginate bead system, bactericidal effi-
ciency was 86%. When H,O, was treated (10, 15, 20, and 25 mg//) to the TiO,-coated glass bead reactor,
bactericidal efficiency significantly increased according to the concentration of H ,0,. Two phase reactor
showed more elevated efficiency. E. coli was more sensitive to the reaction than S. cerevisiae.



