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Effect of Anti-HBV of The Thin Titanium Oxide Plate Photocatalyst

Feng Yan-meng ', Huo Xi-xiang?, Xiao Hong-yu®, Gong Zhen-kui®™"
(1. College of Life Science,Wuhan University, Wuhan 430072, China; 2. Hubei Institute for Infevtious Disease Control
and Prevention, Wuhan 430079, China)

Abstract: In this essay the destructive rates of HBsAg, the surface antigen of HBV, exposed to different
light sources and photocatalysed time on both TiO, ceramic plate and Ni net were investigated, the
effect of anti-HBV of TiO, was discussed under different light condition.The result demonstrated that
ceramic TiO, plate has 87.50% destructive rate under high Hg lamp irradiation(8uW/cm?®) after 4 hours,
while the controlled normal ceramic almost had no influence to HBsAg. Also the result indicated that
under indirect sunlight(20uW/cm2) for 4 hours, plate with TiO; destroyed 93.75% of the HBsAg but the
ordinary plate destroyed 87.50%.The Ni net with TiO,, when placed under ultraviolet irradiation
(480pW/cm2)for 2,5,10 minutes destructive rates to HBsAg were 99.80%, 99.90%, and 100% respectively,
but the controlled net without TiO; thin film showed only 93.75% even after 10 minutes under the same
ultraviolet.

Key words: Titanium Oxide; Photocatalyst; HBsAg destruction

X@iF: MK TiOy: JefiEfl: HBsAg RiF
hES¥ES: R373 SCERFRIRAD: A

XEMmS: 1003-5125 (2004) 06-0639-03

GOk TIO, 7ML TR AEFRE, BRE  RE¥ROIMPEIR & RIE LRI, KRR

F (-0;7), THEEE ((O0H) MidEfbE, Xk
YRR, AEAE ERRha.
HafBWsh e 2 HTWMERSE. Bkl &%
B AKLREE. 2 ERY, Bk Tio, Fk
L FERERFIURERIEN, HATHRLRE.
AXUHBEMXK TiO, MIBER (L FEIRKE
) AR (LT RIARGUKRER D ML, Xf
K TiO, EEMBHEAREE RS F R KA
KW (HBV) BIRRHIT T LR, BT S
AEMLER.

1 #MHFermik

1.1 K+
PAREBRME BERHARNKRFUERS T

WRs B 2004-05-17, BEIHR: 2004-07-19
EEBIN: BRI (1983-), &, $ILEE, K¥EEE4.

R EEBNR R _ EAK TiO,, £ 800°CHHE
T GUKR ML EEMERIGE EHREEE
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BERAR X, #HET | AMKEREORE, s
4 AERESATEA (1 AYRRERRA | A KB R
h—H). 1 HRERERIT T GRE-FEHEEEN
165uw/em?, 424 2 BB A 8uw/em®) A, B 141
BAEEESPHE T CPHEREE 481uw/em®, 44+
IEEEh 20 pw/em®) B, 40 5, S HH
1mLPBS(0.01moVL, pH7.2)% 738k 5 NMERFT S
X, WEYER, F HBsAg ELISA Flll i 4g
PSR K HBsAg Htr, HiE TFTRAXH
HBsAg R R

sz () = No N

x100%

0
(No: MG AR ERESE M TR HBsAg Zfr,

Ni: JGHE K ERRGER T 1) HBsAg A, Ne: Ot
85 8 B BEH T I HBsAg 2
1.3 AKREMIEHBYV

S 0 K 5 P R T 4 B 35 B, 2x2em” I 4R,
£ 4 RYPKEMA 1 SRR -5 R85 R %
50pL HBsAg R (ELISA %A 11 409600). ¥
1 BRGOKEE M B ICALCE 10mins, F4h 4 HREM
BmE 2 2 8w FEIMTZ A, MEFEILIRE
4 480uw/em?, 43 BIZERRET 2. 5. 10mins [FEU T 3
HRAKEEM, 7 10mins JEHX FSMEERM, K 5
B4y BB IELE SmL [ PBS 7, #% kA 10mins,
FJ HBsAg ELISA 3743 B B % ¥E @ HBsAg X
#r, R B A E AR I B T AR B[R]
%} HBsAg MIBEINE.
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21 MREBESKITBE T HBV BATEYR
N FHOKRERIER (No), JGH 4h 540K
BRI (N ADER 4h FIE SR (Ne)
i HBsAg FIRT 43514 1 2 320041 2 400.1 : 3200
(RFE Do KEBRIEERAT RS~ CRIMRRE
8uw/cm®) 4h %t HBsAg HIBEINE K 87.50%, il

HRAEFPES T HBsAg JLP AR

1 GUKERBEE S RAT TS 4h X HBsAg B E 5L
Tablel Destruction effect of HBsAg after 4h under high Hg
lamp on TiO, ceramic plate

Eluate dilute degree (X) Elate .o Ag

t PBS
Eluate”, 10 200 400 800 1600 3200 6400 12800 CO°)

No + + + + + +

W+
R
g

N o+ + 0+
Ne + + + + +  +

Note: Ng. HBsAg titer in TiO; ceramic plate eluate dilution without light
exposure; N,, HBsAg titer in TiO; ceramic plate eluate dilution after light
exposure; N., HBsAg titer in normal plate eluate dilution after light exposure.

22 MAREMEIEESFAATH HBV BIEHR

IR F 9K EREXT HBsAg JLF BB ER,
JEHE 4h JFWAE N 93.75%, il EHELE RRE &1
TRIBAE K 87.50% (BFE 2).

2 GORERRAEIEE ST T AT 4h X HBsAg MIBA TR
Table 2 Destruction effect of HBsAg after 4h under indirect
sunlight on TiO, ceramic plate

Eluate dilute degree ( X) Eluate HBsAg

Eluate | 00 200 400 800 1600 3200 6400 12800 TBS)  BeeT
contrast

No + + + + + + - - - 3200

N + + = - 1200

N + + + = 1400

Note: Ng, HBsAg titer in TiO, ceramic plate eluate dilution without light
exposure; N, HBsAg titer in TiO; ceramic plate eluate dilution after light
exposure; N;, HBsAg titer in normal plate eluate dilution after light exposure.

23 ZRRIEMLERIMTERS T X HBV KEHR

WA HBsAg MIAUKERE PRI S T, 2.
5. 10mins JEYCHL# T HBsAg RIZMN45HHA 1
800. 1 : 400 Fi<1 : 100; MG FHIBRB (Ny)
HBsAg FIZM A 1 1 409600; 38 45 P 7E £ Hh 2k
# 10mins [E¥EHR M HBsAg BIM A 1 :
10240035 3). &1t 5, GUOKE MR ERG T
%} HBsAg FIBIAEE : 2mins & 99.80%, Smin A
99.90 %, 10mins £JJ 100%; 548 M7 4L 4h 2k 1R
5t 10mins J5FIBEIRER K 93.75%.

3 GPRERIEEIMTRE T X HBsAg A ER
Table3 Destruction effect of HBsAg under ultra-violet on Ni net with TiO»

Eluate Eluate dilute degree (x) HBsAg
100 200 400 800 1600 3200 6400 12800 25600 52100 102400 204800 409600 819200 titer
Np + + + + + + + + + + + + + 1 1 409600
Ne2 + + + + 11800
Nes + + + 1:400
Neio - <1:100
N, + + + + + + + + + - - - - - 1725600

Note: No, HBsAg titer in Ni net with TiO; eluate dilution without light exposure; N,., HBsAg titer in Ni net with TiO, eluate dilution after light exposure for 2
minutes; N.s, HBsAg titer in Ni net with TiO; eluate dilution after light exposure for 5 minutes: N.jg, HbsAg titer in Ni net with TiO; eluate dilution after light
exposure for 10 minutes; N., HBsAg titer in normal Ni net eluate dilution after light exposure .
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BTNV, ULHEBR R B P AR MR 2 .
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% 99.90%, 10mins JLFiX 100%. M3E TiO, ZAKAF
BHE FRESRBE AR AN L ST 1Omins SRR E HE
93.75%( E B R HEIMRAIA KIER) T3 LA Mg
X TiO, MU E MR HEIEN M ERR . SHNES
MRS, K TiO, RAMRIETT Kb, IR
Ry FTHBAT ERR. ARK Tio, ML
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Bk

[ FR4E B B DEM, % gKEEEEMBRERHM]. $
—-fR. AL BB Tk AR AL. 2003.

[2] Chang W, Lin W Y. Bactericidal Activity of TiO» photocatalyst in
aqueous media: a solar-assisted water disinfection system [J]. Environ
Sci Techol, 1994, 28(5): 934-938,

[3]  kayano S, Yoshihiko K. Bactericidal and detoxification effects of TiO,
thin film photocatalysts(J]. Environ Sci Technol, 1998, 32(5): 726-728.

[41 % B BWE, TH4E % CEIKE AR NIRRT T
(1. Shedt R, 2002, 33(6): 682-683.

(51 TRME Tio KERTIEMRIT] . B3 5HE, 2000, 284):42-47.

[6] HEREM, BRR. BIKEK TO MM L XS F R ETIHI[].
FERESFEL 2001, 5 1 1. '

(71 ESHE BOK TIO, JMEALEAR R H IS Yk H b g9 ().
R AR, 2001, 6 © 8-20.

8] REH, B R TIO AL ERTEM LS A L AR
R A, 2002, 19(1) : 48-52.



http://www.cqvip.com

