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IATE - 227 10 PG T3 (Labsys 1600) 5 5%
Sh-AT WA EIERETH(TU-1901) iy B3 BRI 18 )
S (DRS) 5 Zt 7 e (Ls- 45) , #UK ¢
K0 230 nm; B0 BIHL(TCL-16GA ) 5  JE i
Ui (KQ-100B) 5 X LT 4L (D/MAX- A), f1
BEIARR LR, N 0.15 418 nm.
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(OH), ULFE ] HNO; (0. Smol/L) % fif, I3k, I8
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W, AR RSB 4kE2 A NH; - H,0 #5147
R, HZE pH N7 ~8, 4ksediidE 1 h, Filk 30
min, fHJE, KKK CBEGES 3 R, =il T4
&, TR SN, BARE R, B
BEZ T CBAIWTERKET D54,
490°CHRE 3 h, HARVRH 1 h 5 2 TP
# Fe yy % WOGMEALT], F5idHR Fe -TiO,, (Hrh
y/100 : x = 3: 4), rABRYUEFHKE (Fe/
Ti)dF&. el 4 74 Tio, & y = 0.01, 0. 025,
0.05,0.1,0.2,0.5,0.8, 1.0 f13. 0 )35 FeTiO,
?Vﬁ?iﬁﬁ?, T x %&{Efﬁd\, [ G TR ) Fe, o -
TiO,, Fey s-TiO,, Fe,,s-TiO,, Fe,,-TiO,, Fe,,-
TiO,, Fe,s-Ti0,, Fe,-TiO,, Fe, ,-TiO,, Fe, ,-TiO,
AL
1. 4 SRR R REHE AR TR

HiE i Fe -TiO,, BZIF 48T 10 mL /K, 4
B SR 1T A B JEE A0 it 8 m T R 3% B — sE IR I
BB TE 2/3 Rhys e, 2R Ah-RT W43 5 BE 1
H 600 nm K AR R, LA fokE e e 1
1.5 FEERMERF

S RN AEETE R TP AT, RO A
MW FE SN 30 mg/L, {AF4 100 mL, St Ak ]
HH2 g/L, FH20% i) HySO, KW pH = 5.
RNTERS AR T AT, RBADJGAOGTR (2007 4 11
H20 HZE 11 A 26 HF KV, wE BN 10.30-15.
30, RANE, FIMEE K28 +2°C. KIPAEHBRIHL
BONRZ 111°53' ~114°15", 4645 27°51" ~28°41") ,
TP P AL RN BET TR 4R 438, SR )5 2R F v i 4
PR RTINS, VIR = IMRE. 4
BT B VS WP AR R S, BUR AR SR Ah-0T
AR EEEE T i E 462 nm ARG EE. #E— @il
BN, FOERE M 5 OB OE LR, R
AR

n = [(4,-4,)/4,] x100%.

Hor, m AREERAE AgFN A, 537k F AR T
ORI HAR G I ¢ IF 20 A O
2 BREW®
2.1 TG-DSC 4>#7

TiO, () G B B R . &2 A ik 7Y
=F, Hrp SRR TIO, B G TG e . Horp
4l TiO, M BLAR -4 2147 (A-R) iy B A% A0 J2 pl AR
FAENES E A A AT 5 A8, — R AEAE 750 C L

b, R AR IR T R S SRR B R TR
5K, B AR TN AT LU 2 AR A R AR, B
7% TIO, 4 KRR A-R i BUEE 72 Z2 45 600 C /A5
Fey o5 -Ti0, 4K KL 1 TG-DSC 34T i 1 fr7s.
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& 1 Fey o5 -TiO, KAL) TG-DSC
Fig. 1 TG-DSC curve of Fe, o;-TiO, nanoparticles
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PR H . 100 CHKHHE WP, 457 Heat Flow
2RI %0, oA 6 R W B 8 7K 53, 100 °C Ji I 3=
FLLL Ti(OH) , #Aif A= i TiO, -2k 27K 7§51 1)
UK. SRR BRI BN, T R AR
1%, ] 400°C J5 A TR E T2

M Heat Flow ffiZ 7] LI i, 7E 100 CjiEA
A I I Y IR e, ot R 2R K g R Y IR K. 485 °C
B — BRI, R TC e A TiO, B BB ARk
A A TR, A5 5 SRR ) TiO, Bk TP
BGHRBE o340 3] 700 C i b Bosca W B
W A-R GBS () 22 VAL, SR A-R S B 5%
AR A/ INEE A B A IR BE VS . A SR T
il SR AR AR i, BCRR R AE S 3E  rh 490 °C U
Be, YO SER 1 B TG B 1) SR AR I AR
2.2 TR Rk i Sz

FHERHM-R] DL 4356 56 BE 11 45 600 nm % KT
Feo.os'Tioz*j%%?$fﬁl§@%%gﬁn@ 2 Ffi7.

& 2 AT L, Fey os-TiO, B8 IR £ 4 12 min
e B, WOGREBU/ NG T0% , FEA KR 43 B
ER, MTEHRTIREERT , FFER A, 5ok
FEWIMUN 25 % 7245, W WAL BAG BT W G e
Wi, W B RCRAWT i.
2.3 XRD ##f

R T HAERE SRR, X Feg os-TiO, FF i 47
T X PR (XRD) 438, 4l 3 iR,

& 3 AT, 28490 CR MBI Fey 45-TiO,
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Fig. 2 Absorbance-time curve of Fe, ,s-TiO,
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Fig. 3 XRD pattern of Fe, 5-TiO,

(A: Fe, o5-TiO, nanoparticles; B anatase TiO, )
AR BLER B R A, Fe; O, YA I BEA S
TiO, By b Y. aURE (&1 35 55 Fn HE TR AH L, IROISCIe L
BT, X AT REAE R R Aok LB/, BRI R AR T
SERRE. BIpBCA B AR RTS8, AT RE 2
i Fe #l Fe' " SpBAR MR 51 85 2 H F Fe, 0, 1Y
B AR H: XRD 477 55 58 55 T 25

Rk Scherrer 203 [ 20 (1) JHH5R AR R & 19
Bk RSE

D=kN / PBcosd (1)
X, D B4 TiO, dicki i) -3 EAR, 0 KAt
1, k A TE AL B H R, BO0.89, N A BT K
(0.15 418 nm) , B s SRR ST, THEN
AN

RGN TG, Feo o5-TiO, B3 AR AL HY
SFEI RN 12 nm.

2.4 Z&HMBRGTEIE

B2k TiO, 1 EWE W RE 1 B 45 i HOGAE 1L RE
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Fig. 4 UV-Vis diffuse reflection spectra of Fe -Ti0, ,
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£i. TiO, FiB 2% TiO, 547 B . i Sl i1, 84
JaWCH 1 B 380 nm £1 % F| 460 nm, MRS T
TiO, X AT WG AR . RIS 3 R A= 418 1) =
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TERF 25 B 2% i Bl B, X 464 B 1 2% it
IREZOR & 2R R B I 5 TiO, Ay P E &,
B2 SO A P BRAT B A0 I 1 BE e EUARAE
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BRAE, RUREM G KK Mk, Jeikers, ¥ vit
e TS, $Em TR TACR, A B TOb ik
Z g .
2.5 WHHRIL

W, UG S B2 ORI HL A A S
MR PR MECGR, BB, WA S
YU R, R B AR T AR A - ORT B
2 S R PO

H &S ATIL, 7EJ K R 400 ~550 nm Jo[E N
Z= TiO, AKbL T B BE 5% 58 1 & 65 5, 406
nm [ G JE T4 i B &0, 488 nm 1y
PG N RAE T ROG, B FEEIE T AORb TR 1H
F) 25 37 R ke 0 T A DI A A 4 A S o A
SR R A RE 8 O DG AR L AT R G,
AR TR TS RNE S, ASE
DL AEAE SLRERS R HERE it X S B, IF AR
7 SR B AR A F 55 W B 4 TR A R B0 R A
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Fig. 5 Fluorescence spectra of Fe, -Ti0, ,
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Fig. 6 Effect of Fe;O,amount on degradation rate of
methyl orange
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W, Wik Fe** F1 Fe'* BYBUCTE TiO, & A I8 i
H M AN, PR EER T, B2 R BB s o)
(R oas, AT B A X L E K - OH 9 55
fir, MTTREA SR m e AR, 23 7Ok 3
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FAN, BT Fe’ Rl Fe' ™ By AL i L 3443 B4 3
T TiO, Bty F1 7, Fe’™ Al Fe' ) d L FBRIT
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AT AT W6 A I i, A A T FR T AR T e
e, PR B AR L. [H2448 Fe’ il Fe'* ikt
ORI — E TR, Fe " Al Fe' " RELIBIER
HEA S N ER T A2 DL Fey O, Y JE XA 75 75 TiO, %
i, R EE RN Fe, O, BEHEILIERE, Sk
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Wi, BERBIFIRZS X, Rk 1

2+ 3+
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Fig. 7 Effect of H,O,concentration on degradation rate of

methyl orange
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Preparation of Magnetic Titanium Dioxide Nanoparticles and
Its Photocatalytic Activity

LI He-ping'*, WANG Zhou-dong' , ZOU Gui-rong”
(1. College of Chemical and Environmental Engineering, Changsha University of Science and
Technology, Changsha 410076, China;
2. Dalian Training Center, Northeast Eleciric Power Networks, Dalian 116023, China)

Abstract: Fe -TiO,, nanoparticles were prepared by co-precipitation method from Ti(SO, ), and Fe;0,. The crys-
tal types, the property of absorption spectrum and magnetic response of Fe -TiO,, were examined by XRD, TG-
DSC, UV-Vis and fluorescence spectra. Using the photocatalytic degradation of methyl orange as a model reaction,
activity of prepared photocatalysts was investigated in TiO, and Fe -TiO

, ., hanoparticles suspension irradiated by

sun. The results indicate that the diameter of Fe -TiO,, particles are 12 nm, the mainly crystal phase is anatase.

24x
The absorbency of the particles aqueous suspension under 8 mT magnetic field can decrease 70% for 12 min, con-
trast to that of 25% under natural deposition. It is concluded that the particles are responsive to the magnetic field.
The doped Fe* * and Fe’* ions could mainly substitute the Ti** ions of TiO,, which increasing the visible light ab-
sorption of TiO,. The original absorption edge (about 380 nm) of TiO, moves to the longer wave (about 460 nm).
The optimum doping amount of Fe is 0.05% of Ti (molar ratio) , the degradation efficiency of methyl orange is ac-
cess to 100% for 240 min. The addition of H, 0, can notably enhanced the photocatalytic activity of Fe, (s-TiO,,

the degradation efficiency of methyl orange is access to 100% for 20 min.

Key words: photocatalysis; Titanium dioxide ; magnetic; doping



