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Effect of external conditions on photocatalytic properties of nano - TiO,
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Abstract: In order to find the optimal photocatalytic conditions for nano — TiO,, the Fe

** — doped nano —

TiO,powder was prepared by sol — gel method using butyl titanate as raw material. Its composition was deter-

mined by XRD. Its photocatalytic properties were examined by UV — Vis, and the effect of external conditions

including light intensity, pH value and surrounding temperature was disscused. Results indicate that in a certain

range, the photocatalytic activity is enhanced with the increased light intensity, and the highest photocatalytic

activity is achieved when pH =4, while the ambient temperature has little effect on photocatalytic reaction.

Key words: sol-gel; light intensity ; TiO, ; photocatalytic properties

BEE Tl ARy A i Ji , JHG PP T R ) — £
SE LRt 6475 Qe W IO PREE 5 Bl il 2 — B A,
I — T 1 ) R R A ik 26 75 5 2 1
A RGBT AR 2 — 7 TiO, R TC# |
IABUR , A RAF RO IERE , BOR 2 3156
T, TiO, B R ML AL A VLA LTS B
AL _EAS B T 5 , 7E R0 BT A B A AT
it (R S R AR SE PR T R A7 AR VF 2
Hicss , 1T TiO, BG4 T A B 60
JCHEALTE P , 152 BR8P B, 52 P ] P A7

s HHE: 2009 - 11 - 06.

EEWA : W/REEITE I E K BT 4 5 B H (2008XYG -
03) ; BIEVTAE A ARBL# A B B I F (E2007 -09).

VEZ RN BB (1965—) , 4, Wi+, Bl .

JRBR. HRTRET Ti0, el 15 ik 5 4 2 1)
JE U HE AL TR AS B 1 5 04 52 ) [ 2R 2E AT E ST, L
B A — IR A SR AR AR B O T PR 4
G TERE. TR T HEALFRIA B PR SN, —2e 5
PR AT, Jerh SR I R A5
TSR BE pH fEL A IR AR 23 XA KR Ak 5
10 AR S LA B i R AT S 0
U SRR — P R AT T

1.1 Hmps&E

TiO, B #: A W, B 10 mL Bk T R T
35 mLIC/K LBEH AERE T BEE TR 30 min, 8
7 30 min ffHSE 4R, 0B 2] B HA. 7 mL



334 - MoK BT

3

AN

a2

ERIRAN 4 mL K& /KIRG 5], 820 min.

TERGIFE T 8 B W2 A 2] A W,
FEAERE I PEAS T 64k 3 b, JE sk 435 B
JE. K BT A S 75 30 min, R S5 TS R T R E,
WAk ) 15 2N BEIRE , 1 P AW BE A 80 C LT
P 12 h, TS TR S0 AT
500 C b g be 2 b, BE A 2 = A
TiO, #yk.

BEL Ti0, Bl &« 4% R IR & A W, B
IR B R Y 2 S K 8 A R KA R (5 KR
THEERIEE /R LR 0.002: 1), Hifth ik B2 [F) I, il 4%
Bk Fe' [ TiO, K.

1.2 SefELpEmELE

FREL 50 mg #f &b, A B B A A (20 mg/
L) v FEANTRDGIE pH A SR B T T R ik P
B, EER 10 min BURE, FE 5 2800 B0 0 B 5 TE
UV2600 284b — 0] UL 2060 B v 5 7 460 nm
AR RSO A AR Ak, AR FE IO EE A THBAE A X
FH LR 1) [ A 5, 45 O A0 S N 1Y) e A 45

-4 100%.

el () =
S A, TR A R
2 HREIT®

2.1 fE{LFIH XRD RAE

XS4y AR AT SR Aap =% KR PW1700 X
SEAFEHL, M 55472 Cu $1,40 kV/40 mA, £1
SR, BRI, FEZ R AR A1 Bk
A TiO, CHEALTEYE S & Faaafl, —HEm
AL AR [ S L B AN R]. AN XRD g a] L
BR(E) L SR B g A 20
25.27°,37.8°,48° 1 B T B A7 5 0, 3 0F R B
BB (101) (004 ) , (200) [ H AT 5 g, 7R 1 4%
B ARE S R BB, A 42 AR B4 B

MG B LUA S, XRD A7 5 08 4 1 2R
B, R R KRS 4. BAN, ATLLEF] Fe' ' 1Y
FRAE I A B, X B B 20 Fe' T B4
YIS A Ti0, 2 T, FF A e AR AL R 11
ARG
2.2 PAMBESN

SEM 38 i Jb 5t rh R MU B AR 2 Rl ) KYKY -
EM3900 5 vk AE F1 1 v T W AMBE I AS, 1K 2
TiO, 545 Fe’* TiO, iy SEM &% F, AT KL
T R B JRE 12 1 4% 1) THO, oy A Ay R, R A% K /N2
7220 ~50 nm, P IEE] T KRG i I Lok
FB Fe' RERL I BURLE N4 /N ¥ 5], X S i T

Fe'* (0.64 A) 72425 Ti** (0.61 A) 1y
TR AT, Fe' T AR 5 HEA TIO, 1 ik
BT R 2 T IS IR TIO, A Y
AR KA T S EE A TSR AR 8
RO A B AL e TS Ve — 4R .

26.27(101)
a 41 TiO,
b B4 Tio,
48(200)
37.8(004)

T T T —T T —
20 30 40 50 60 70 80
26 /(°)

Bl 1 4 TiO, 558k TiO, MyAR X LA

il

(a) 4f TiO, (b) & Fe*TiO,

&2 FEANEY SEM R
2.3 SEERGREXSLEN KM
P 3 SRy i B X S TR R 1 52 ), 32 )
RSNG5O/, TR 55 254 1,3 Aol
TRERAISGIR I KN g = v R KT > H BT
> KBRS L3 /] LU M, Bl G IR B 1Y 1
I, AT P TG B, PR (Y R A R
Th X g2 TR AL SO0 B T5 AL RER IR T 7
AIRERE , LB BOR, SEUE = A LT (e 7 ) FIZS
JCh™ ) Wbl 22, A X #7223 A 7 F s
JOULIR AR Z | T3 63 Ak 1) L 025 5 3 BT
] L% s S R A A I B 2R T A ) 5, AR
TiO, A FIE B AL T 0 HL 45 1R A J T
(L T2, L TFER IR T Fe'* RAR IR «
Fe'* + e <Fe".
ML T2k X2 b5 Fe® " KA AU «
Fe’" + h*<Fe'".
TECHR FE RIS Al SR AR JEA TR R
FH B8 1 oAt i e o A e



552 1]

BRI, 45 SNSRI TIO, Sk RE R 2 - 335 -

110 7

100 /_A—A—A—A
90 A
80 A/A
70 / —=— Kt
60 T BT
- / A BHARAT
50 7] N
40 ] e P
30 7 / —"
] e
20 7
107
01 "
0 20 40 60 8 100 120

[ % m 1%

t/min

3 Janm LA A M
2.4 pH BIFNT

Kl 4 Sy pH B XSG A A M RE Y 52 e, 5 0 1Y
pH {E7E— 7 VI il A X B A R A B ). K
TiO, H45 HL s 2974 pH =6, pH {HI%IT TiO, #)55
FLEUNE, T AR T AVE T, JURE 2 8] 75 5 41 2R
FEMOMRL. W] LU 24 pH o 6 I, TiO, Kyt
HEALTEVEAS R, T 7E B pH E RO AL BOR
4 A pH AEEARAZ0F T ,0H - Gilid HY 59
MR O, ~ RANEE 5, 72 W H,0, By LAl it —
AN AR R O - T 2 [ 7R D' i Ak S 17
AR, B AR 506 A 25 T T 45 (R
(0, R TR i R A3 22 2 i SR Ak g I B

AHERE , BT L, A B 3R 22 4R .
1107
100 i /;;l;lfeé‘g.f

90 R A
o S
ol /) J/

%A% n 1%

30 ] /A/ —e— pH=5
20 ] / af —4— pH=6
' V4 <

10 1

0 '210'41016'0'8})'1(1)0'1120
t/min

B4 pH {EXHE YRR S

K5 S JLRORTR] pH A 4544 T F#% 0.5 h fif
HH IR (0 e A AR Ak, W DL Y, B pH (BB %
1%, H LA S MR TE 460 nm Ab (49 W% 6 BE R A,
X SR A R I S B T
2.5 REKZME

SRR A A2 T A R i I R K, 52 1 B 5
M) 1) 52 7 A5 B8 = B 2 W fF 0 B 2 1 3 A% N
1, X EEHR TSI RN i He s A TR (HE R

HEAC SN A e 2R 1 — BRI R AR R, —
FUCHR P I 5 R R R A, 3wl fe A+ T Rt 2
SN L AR AR S T A figp FY AR ) B o i vh
S5 R A — 5 S P P A B ) T g T T
ETH R BRI R 18 6 S JLASA AR
BAB 2 HEAL TR 0T Y 48 6 A R A 52, L3 BE 52
M JEE AR AN K.

204 apH=7
151 b.pH=6 .
B c.pH=5
ii s d.pH=4
0.5
0 AAAAS RS AN ML AAAAS RS MMM
200 300 400 500 600
M Wi 4 /mm
5 ORI pHAEFEMR 0.5 h BB ARk
100 A—b——a—s
90 //
- A
80 /:/
g )
= 70 /' /
bl . »
= 60 A/
£ 5 / :
1 & e
40 / —e— 40~50 C
A/ —a— 50-60
304 #
20 —T— —— T ————
0 20 40 60 80 100 120
t/min

16 DR AR
3 4%

D87 —5E B Fe' " WA 7L Tio, Bigky™
TR ZE K, BERE X TiO, HYOLAEAL I 1 & 2 ok 3%
TEH.
2) fEeEAL R AR T, SN AR — e
JEE AR ARAKFE . R R A AR AT B
SRS L - A — 2 Y N, DG R Dl fi
ATE PO 5 pH BRI SEHEAL TG PRy s TR
G CHEAL T R R B

5% W

[1]NAHAR M S,HASEGAWA K, KAGAYA S. Adsorption
and aggregation of Fe (III) — hydroxy complexes during
the photodegradation of phenol using the iron — added -
TiO, combined system[ J]. Journal of Hazardous Materi-
als, 2009,162:351 —355.

[2]ARCONADA N, DURAN A, SUAREZ S. Synthesis and



. 336 - 1 N S W | A - =

a2

photocatalytic properties of dense and porous TiO, — ana-
tase thin films prepared by sol — gel[ J]. Applied Cataly-
sis B: Environmental ,2009,86:1 - 7.

[3]SAYILKAN F, ASILTURK M, KIRAZ N. Photocatalytic
antibacterial performance of Sn** — doped TiO, thin films
on glass substrate[ J ]. Journal of Hazardous Materials,
2009,162.:1309 - 1316.

(4TS, Jal . oK i AR JRE A= 35 75 7K Ak B
ASERAT ST T ] REIRERSE AR 97,2007 ,21(1) 114 - 17.

[5]GAO B, PENG C, CHEN G Z. Photo - electro — cataly-
sis enhancement on carbon nanotubes/titanium dioxide
(CNTs/TiO, ) composite prepared by a novel surfactant
wrapping sol — gel method[ J]. Applied Catalysis B: En-
vironmental , 2008,85:17 —23.

[6 ]ZHANG Sen, LIU Chunyan, LIU Yun. Room tempera-
ture synthesis of nearly monodisperse rodlike rutile TiO,
nanocrystals[ J]. Materials Letters, 2009 ,63:127 —129.

[7]SAYILKAN F, ASILTURK M. Photocatalytic antibacteri-
al performance of Sn** — doped TiO,thin films on glass

substrate[ J|. Journal of Hazardous Materials,2009,162 ;
1309 - 1316.

[8 JLIANG Haichao, LI Xiangzhong. Effects of structure of
anodic TiO, nanotube arrays on photocatalytic activity for
the degradation of 2,3 — dichlorophenol in aqueous solu-
tion[ J]. Journal of Hazardous Materials, 2009, 162
1415 - 1422.

[9]MOZIA S, TOYODA M. Application of carbon — coated
TiO, for decomposition of methylene blue in a photocata-
lytic membrane reactor[ J]. Journal of Hazardous Materi-
als, 2007,140.369 - 375.

[10] TRYBA B. Immobilization of TiO, and Fe—C—TiO,
photocatalysts on the material for application in a flow
photocatalytic reactor for decomposition of phenol in wa-
ter[ J]. Journal of Hazardous Materials, 2008, 151
623 - 627.

(mE x| H)

( R HE5S 332 1)

[3] CINZIA A, FRANCESCA B, ROBERTA F, et al.
Effects of exposure to sublethal copper concentration on
glyoxalase system enzymes in specimens of Scapharca
inaequivalvis [ J]. Biochem Sys Ecol, 2006, 34. 275
-281.

[4] TOMICIC C, DROZ P O. Age differences in biological
monitoring of chemical exposure: A tentative descrip-
tion using a toxicokinetic model [ J]. Int Arch Occup
Environ Health, 2009, 82.669 —676.

[5] CAIHUAN K, WANG W X. Trace metal ingestion and
assimilation by the green mussel Perna viridis in a phy-
toplankton and sediment mixture[ J]. Marine Biology,
2002, 140 (2). 327 -335.

(6] 22, el o , BOig I, 55, Jeihxl 5 4 R4 Ay 5
M E B 1], K24k, 2008,32(4) :592
-600.

(7] hadese , 222, o, 55, DX o 4 g i IR I i
5 ZBRIT R T]. K™ RH,2007,26 (1)
51 -55.

[8] BAINES S B, FISHER N S, KINNEY E L. Effects of
temperature onuptake of aqueous metals by blue mussels
Mytilus edulis from Arcticand temperate waters[ J ]. Ma-
rine Ecology — Progress Series, 2006, 308117 —128.

(9] FEwH, BRI, XIR BT, KAL) G A
MR (T ], BB A5 4f, 2008,28 (1)« 12 -
20.

[10] CROISETIERE L, HARE L, TESSIER A, et al. Mod-

eling cadmium exchange by an aquatic moss

( Fontinalis alecarlica ) [ J]. Environmental Science
& Technology, 2005, 39 (9) :3056 —3060.

[11] PhEEL, & Bk, th A K. g X B PR R i it
HUTREREARWE[J]. LG K56k,
1996,8(5) :215.

[12] XK REF. BRI R WAERE LY IR N
R RILIELT]. 1R ,1988,5(3) :299.

[13] 3506, 500, e Z R, 45, Cu BERSIT T H5ARIR I
( Perna viridis ) WEALIR N 4 8 1286 SR B A 11 8972
)], HWEER4,2007,28(8) 1788 —1795.

[14] 522, e, £)7%, 5%, SRENE REP RN
AR AR B AR S S e DI RERSE R [T ] RS
JK7%,2007,3(3) :8 —13.

[15] CHANDRAN R, SIVAKUMAR A A, MOHANDASS
S, et al. Effect of cadmium and zinc on antioxidant en-
zyme activity in the gastropod, Achatina fulica [J].
Comp Biochem Physiol Part C, 2005,140. 422 —-426.

[16] BEBIANNO M J, COMPANY R, SERAFI A, et al.
Antioxidant  systems and lipid peroxidation in
Bathymodiolus azoricus from Mid — Atlantic Ridge hy-
drothermal vent fields [ J]. Ecotoxicol Environ Saf,
2005,75: 354 -373.

[17] ZAUKE G P. Toxicokinetic models as predictive tools
in biomonitoring metals in zooplankton: A synthesis of
ideas[ J]. Hydrobiologia, 2008, 614 .3 - 18.

[18] DALLINGER R, RAINBOW P S. Ecotoxicology of
Metals in Invertebrates| M ]. Boca Raton: Lewis Pub-

lisher, 1993. (%miE x B)



