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Photocatalytic Performance of Fe*-Doped TiO, Hollow Nano-Fibers
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Abstract: Fe**-doped TiO,(Fe*/Ti0,) hollow nano-fiber photocatalytic material was prepared via two steps method of
soaking and thermal transition using the cotton fiber as the template, and characterized by SEM, XRD, UV-Vis and
techniquies. The effect of the calcination temperature and time on the photocatalytic activity of the Fe®*/TiO,
nanofiber material was investigated using the degradation of methylene blue(MB) solution as the model reaction. The
results show that the catalytic acitivity of the Fe**/TiO, hollow nano-fiber is higher than that of TiO, with the same
mophology under solar light. The catalytic activity is related to the size and phase structure of the material but also to
the superficial charge property. The higher the charge, the more the surface structural defect and the more the
surface active sites are, the higher the catalytic activity is. The highest negative charge and the best catalytic activity
are found for the Fe**/Ti0, material calcined at 500 °C for 2 h with anatase structure of TiO, due to a large number of

nanosized particles on the surface. For example under solar light, the decolorizing efficiency of MB solution reaches

93% in 2 h on Fe**/TiO, nanofiber material and 100% in 6 h while the efficiency is about 70% on the pure TiO,
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nanofiber material. This material also shows good catalytic stability and is easily removed from the system after

reaction: the decolorizing efficiency of MB solution remains above 90% after 5 cycles.
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AR, R TEHL: ARG AL R ih FLER B 75
PR R 8 TR R, Lk SR A A b i
AT e fE Ak S A e AR B SO SR IR R . JE AR
1Y AT LA AR G R R T S A RO A5 O B g
R — R AR B R 5 A B R, IR B
KA R W 1051 7E AR 22 SO AL ) Tio,
PLHTCRE ferda e thar A AL RE 158 0 Big 5 15 1
PR SR TIO, 2B S K i T 98 094 B (E =
3.2 eV), HagFHZ & KHE 3%~5%0 K /N T
387 nm ML AP KOG AEAL S, XoF K BH B 1 )
FHZARS, A M2 U R A LR 3 80
FACRORBEARS, BE AN, 992K Tio, /N R 2 8ok
MELLSE 400 B EERIHT TR 2 i s Y s, X
SO F R 2R R 20 T 98K Tio, e fiE fb & Ak 4 R
TEMREE TS YiG 3 B SE BRI, R T 4R & TiO, O
feis M, AR 230 FBodt Hoib A7 ole | =28 5t
BB L RIRE S JeREUE &R B B
BB 745 2 4 00m 0 o DU 8 46 08 B T B 24
BONTTZ . Choi FFMARGMIE 1 21 Fh 4 @ B+ XF
TiO, B4R, Hoh Ll Fer 487 it REMHAE
AR T Fe 1M d BUIE BE AT DL 3RO6 AR
T e, WA U 3K ZS 7C he, BT LA £ Fe* 48 2% 1T LA
P2 TiO, BTG PE (B2 Fer 4B A4 i XK, B
Fe* 7 TiO, T8I B FRE, M &1 5%
I B G BT R AR Tio, B9 O6AE ALTE L T
Palmisano Z5UOfRAfF 57 45 5 W) 26 B | 4n 5% i U 4 T8
BP9 A TiO, HhoRs it Ak 1 M 32 21040 61 45 55
AL B B AR 1k 6 i U AR B T8 A vk
TiO, YB3 RN XF Ak 0 1k 19 52 e A 0 AR AN —
e S b OwE DK AR R SC 5 A5 R BTAS B 4
AT OB T Ry G AR A i A P 5 R 4 4 4 X e
TE AR R 0 DR —— AR A R IR . AT
FRE S SR K

R AR TiO, K3 AR AE R AE A ot —
W5 YL IR ANATTE 64T T4 Tio, [ 72 Fp A
T (AN, BRI R AR 22 FLAR B B AR ) i
B H R T 2 A B AR AS B Sl A Ak 57 A9 15
FEAE T ANIRIRE B AR AIG . 5 3 DA R SR AL R B4

il 5 T ICHLEAL W) Hh as 25 e opiisoan A T AR
RIRMBAC R iR |, ) IR 5T - A A G 20 vk il 4 T
Fe* B 44 1 Fe¥/Ti0, 125 0K £F 4 S AL+ B, %5
T Fermy Bt | JBBEIR 5 I 48X Fe*/Tio,
LEYERORIE S ARSE AL 3R DR A SO A A0 M Y 52
W), A SCHGE T 7E Fe i AEB 241 (0.15wi%) T, JBRR
T 5B Fe/Ti0, £F 4E M BB S | IS5 %
TET PR fiar B A A 3% 1 52 0 R 45 2R 5 A 7 TR AR TG
OTEBA FRHSAK G Ty k(A 2 45 ik
BERAL MOEMEAL M RE LT TCREFE IR SRR A

1 LIEES

11 EFEMRESKF

JSM-5600LV #4 1 4ifi t + W 55 (SEM, H A
TR E, IEE R 20 kV); D/Max-2400 5 K
X HHEATHHMYXRD, H AR L2228 F] 40 KV,60 mA,
Cu Ka,Ag,=0.154 187 nm, SR B {5 2% KT 4R £%);
UV-2550 %Y 58 &b — Al DL oG 3% A% (UV-Vis, H &
Shimadzu 22 A, ¥ K 18 Fl . 190~900 nm, 3% 7 %8 FE .
0.1~5 nm); Nano ZS HIZH KM BE M 2 AL (¢, D& )

ERIR DU T HR (o3 B ali, Fg Rl A il i A BR A
W) A R B (43 BT 28, R T G RS 0 Ak TSR BT
ToK S (G A, Jb st b Ak TR ) S 3
(MB)(Zr M 4li b st Ak T2y, B R 50 34 1 25 B 7 K
B il R R A AL ZF 4k (7 1 B )
1.2 EEAFIMH &

FEREFE SRR T B 1.0 mL KR DU TR 2 3% i A
F 50.0 mL oK ZBEH BT 0.002 6 ¢ YAl iR 2
(Fe** I & 8 8 0.15wit%), 4k £2 $it £ 30 min; B
1.0 000 g T8 B bA YRR AL LT 4, 763120 W IR I
1 h ff Ti(OBu), 1 Fe(NOs); W M 7EAR AL LR 4E | 4532
B AL T 3R T AR TR TE—E IR A1
AT, RO AT SRS B AR AL A W) £F 4R FRAE
Fe/Ti0, 28 K S5/ A1k} B8 bR T 2 (400
450,500,550 .600 °C) B [al(1.2.3 .4 h), A% 5 %)
AR S50 B A A 37 1 55 1 52
1.3 St EsEsmi

FER MM IX 9 A ,09:00~15:00) F , L



1990 Jd Hl fk

A

5025 %

F 3 (MU T3 B 1 JOE €0 B8 e 52 38 R R A Fe®/TiO, TP
2 YR AERDCHEAL TRV, AP BRATT A 40.0 mg i
AEF ] 40.0 mL W E R 10 mg-L™ 19 MB % Wi
JEAT MB ¥ W HE AL B0 (0 B A, RERR 1 b HBORE
3.00 mL, B0 50 B K BRGHEAL R 40 66 BE T
FE I WAE 660 nm(MB 1 5z R W I i 4 ) Ak 1) 1
JCEEAE, DAY RH W 0 I 68,38 D R AE 2 A 1 7] 1 A
fRis M B A% D R D=(A A )A x100% , H A,
JORHA 0D I WG AR A, SO I 8] 2 ¢ B kel

IR OB AE
2 BRSUE

2.1 SEM ##f

Kl 1a.b.c 4331 A AN TR T 4Bk 2 h 13 3811
FeX/TiO, ZF4E /) SEM K1, w1 AT UL |38 3o 4 e 1) 7
BT LU SO RIAR AL T 4RI S0 1S R AR AL 4T
YETE SRR Y Fe/Ti0, £F 4E b RL ; Bl 25 48 e 1 52 1)
FhiEr  Fe™/Ti0, £ 4iri A4 ML

a: 400 °C; b: 500 C; ¢: 600 °C
P RFEMBBE IR E 3B FeX/TiO, £F 481 SEM &l
Fig.1 SEM images of Fe™/TiO, fibers obtained by calcination at different temperatures
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by calcination at different temperatures
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