25 BE 1M Ml 1k 2 & i Vol.25 No.11
2009 4£ 11 A CHINESE JOURNAL OF INORGANIC CHEMISTRY 2003~2009

B3 a-Fe,0; TRKBKEYH & B H LB IR

A A2 K P2 RERE 12
(G RIS F AL T E R G R 246011)
G e HmARRED AR EDEREELEZRE ZR  246011)

WE, EL R RETD, B R RN P ERI A R T a-Fe,0, WHUKER 55— | DL Fe(NO), Al CHN, i EZE R BN 160 °C
i BT 8 i A L R RAA S BF A BB AT MR AR DA T R A Y a-Fe,0, 779, FIHT X ST ER B AR AT S (XRD), A L T 12
T (SEM), 3% 5 HL - 5 308 (TEM), 2L SM W W63 (FTIR) , BB 1 43 BT (EDS) FHFAHE 73 41 (TG A)SE T-Bexd 7 Wy #AT 1 3RAE, 12 300 W
SHMT (F WA N 365 rum) HEFF T B A — 502 VA B3 1) PR A8 Y5 VA U 98 A [ 6 A 590 e PR SR 0 VR e A st L, ol T 4 7 0 O 33
TR A% 53 W) G L 3 T ARURI X S5 I 9 1y W B e 0 DA Bty B A 7 1 5 1 B RO AR PERE L 45 SRR W] | a-Fe,0, UK BR
TR AN BRGS0 X TP 3R Vi A G RV

KB o-Fe,0,; defiifb, H LR
FESES . 0614.81°1 XERFRIRAS . A XERS. 1001-4861(2009)11-2003-07

Self-assembled a-Fe,O; Submicrospheres and Their Photocatalytic Activity

CHEN You-Cun™"? ZHANG Kai* ZHAO Ying-Guo'?
('School of Chemistry and Chemical Engineering, Anqing Normal College, Anqing, Anhui 246011)
(Key Laboratory of Functional Coordination Compounds, Anging, Anhui 246011)

Abstract: a-Fe,0; microspheres were synthesized by a two-step method in ethylene glycol (EG) system. First, a-
Fe,0; precursor were synthesized by a simple solvent-thermal method at 160 °C for 8 h using Fe(NO); and C¢H,N, as
reactants. Second, the precursor was calcined to obtain the product of crystalline a-Fe,O;. The as-synthesized
samples were characterized by X ray powder diffraction (XRD), scanning electron microscopy (SEM), transmission
electron microscopy (TEM), infrared spectrum (FTIR), energy-dispersive spectrometry (EDS) and thermal analysis
(TGA). The photocatalytic activity of the products was examined by measuring the photodegradation of methyl orange
solution with ultraviolet radiation. The result showed the as-synthesized products had an excellent photocatalytic

activity due to the shape, high surface area of the products.

Key words: a-Fe,0;; photocatalysis; methyl orange

B AR RS BT AL X AEROE SRR S 3 S S A TR A AR A 94 DR A
RS, MR T A S R A PR B B R T ORI ST,
REORVIN | T30 B0 o 20 32 0 0 K b R — B B Al R UTAF SR AT I A B, — S8 BT B A7 B 4 K
BF HOR TAEE RER AN, Rl 2L, T BRI Zn07 Fe,058 MnO,™ %5 ) n] F1| ] n] WLt i
i P AL N SR T W BRI DA AOBHELAR IR K . o o-Fe,0, M LRI n T

ek H 197.2009-07-20, s ks B #1.:2009-09-09 .,

FE R H AR I 45 (N0.20371002,20771006) % B BB T H I8BF 3 45 (No.2006kj042A) 5 1
*HIIK R A, E-mail : chenyc@aqtc.edu.cn

R MR, 62 B U WS ) DI REA KA R



2004 koMl e

A 525 %

PR BHEZ2.1 eV) R T T Ik e 18k
A oAt B v AR HE T DL X R AT AR 5 1Y
FEMMLRE TT . a-Fe,05 WYL 5 AR A2 52 M H Hb % 1T
L X s ) £ T B RE 0 LA Rty B AE AT 52 i)
A TE P2 s S TR S0 R R ST T B2
TAEFAME T RETAE, 24 K1k 0Dk 37 )7
POy IDE KB GRS GOKR LRG0 KA 2D (98 K
R BE), 3D(BL IR BRIE) S TE S a-Fe,0, T 430
T AR T3k T BBl il A R 22 SRR AT
IR EERGYIEE Wi Sl AN LD v R N I i NS
TR R 12 AR O v AR SCR W G
BLEE A LT R T A o-Fe,05 T BEHCAR T 50 ok Bk
XA a-Fe,05 M aRE S HLEE | DL B X a-
Fe, 05 G AL TG M 19 52 MLEE UEAT TR R R, I
XA B P it R A VA MR AL SR (EAR R
R RS [R50 L S HEA T T F9E

1 SLIEES

1.1 Fe, O, F=#H &l &

S8 BT AR B AR A ) AR
Sydral, fi AT R IBGHE — AL B, 43 i BRI
0.400 g Fe(NO); 1 0.150 g CeH )N, HBCAE [7] —Bepr v,
JH 35 mL C,HOL(EG)# # , 1ERE 148+, 10 min J5 |
VSRR LR VA O B B BN 40 mL U9
AN AR &b B E 160 CIEIE 8 h
&, ARV H B E0R B s B RN S
MR FHZE K FTE K S AR, 60 CEL%5 T 1
3h, THEREALYIETIRY) Rk A A H IR ) A
800 CLh 3y b 4B S 30 min, 15 BN 274,

1.2 a-Fe,0; ¥R RAE

A H A B %G Dimax-rA Y X 5 2k 177 8 12
(Cu Ka,A=0.15408 nm) 5= ¥4; M JSM-
6700F 14 HL - I 5 B8 08 25 i 3K AR F 7 ) 1) 30
Sy B H AR B 57 H-800 32 5 HL 7 0 6B (It i
200 ke V)1 43 B4 1 HL T 2 5BE (JEOL-2011) X =
PIHEAT T RAE
1.3 REMEBREERGTHR

434 50 mL(10 mg- L) A4 HY 5 B8 V25 R & 1
P2 a-Fe,05 WK BR a-Fe,05 49K UKL a-Fe,0,
B ) ) B VRO FE 100 mL BEFRHf SE ik
G I 10 min, DU ST W B — 58 B SF- 7 B2 15 2 2
7P 4 e e A A PR I R D R TR
RS, R 300 W A3 98 55T (GGZ 300, |1 B B

JTHT™ A w=365 nm)VE 65 B G 52 W iR & | R R
SR TE A 12 e (BROG5R B S5 A1), BB 20 min B
), ULk UL BRI ¢ 45 pum TR U8 5 7E
S8 UL 43 6 6 FE A (UV-2300, Techcomp , A=
465 nm) LGRS A AR P8O0 B 11530 A6 1Y
KR D%,

2 BRSIE

21 HEUWETRY N a-Fe,0; B XRD 53 #7

Kl la MESA ALY ITIRY) XRD B, SR, k4
U/ BIE LYY P2z (et 7/ I EU N VW PO RN
WIS e, AT R IZ Y o kSR B 1b
FE =Y a-Fe,05 B9 XRD 1S E B3 b A7 55
WE BT RETE A AL R BT S5 1 -Fe, 0, BAAH[2S [ A
R3he(No.167)], I3 A HoAth A B e 11 3R, 223153874
Y il 4% 28 0=0.503 5 nm,c=1.374 8 nm, [ PDF
No.33-0664 iR iE(H 3 A — 3%, 5 B bR 8 iR
B AT S VA 15 B 5 ) R A e A AR

(@)

Intensity (a.u.)

10 20 30 40 50 60 70

Bl 1 G a-Fe,05 BT 3K (a) Fl a-Fe,0, (b)A XRD
Fig.1 XRD pattern of (a) the precursor and (b) a-Fe,05
2.2 FTIR #1 TGA 4 #f
B2 NA =Y a-Fe,04 1R 5K B 21 4
JEREE L N AT L& ARk A A i K
Y Fe,C,0,H M N JCE #4150 W SO (v F
2500~3 000 cm™ S [, FW C-H i 45 4 2h 78 1t
[, BRT SonfE 1620 em™ Fl v TE 3480 em™ 4R
3, A R AE R T Fe-0,C-C,C-0 Fl CH2',
T3 — 7 M, a-Fe, 05 IR 584 #4547 (K] 3) 7 B
anfE 295 CCHF IR X Ui FE ML 7E 295 CAE A I
LRI i | A 423 800 CHHEHIF . A T HF5E
Bk A A TSR AE 295~800 °C i Y ] P9 19 Fe
Oy FRATTRERE 5 3 B T3 A 295 CTT IR 1
B BE B2 /INEHIRORE | 64T XRD 4307, [A] s IR 100
CUR SR be /N T 2 800 °C, ML R & 3, k4]



B

WRAAFAE . A L% -Fe,05 K BR B84 i 4 B OB AP BT

2005

A T SR A H R e A AT SR e | B BB IR B Ak B
800 CHY , A"t Bl 5 PDF No.33-0664 7 i 8 {8 &
AR —F ARBE s FURI AT ) Ry T ARAS E An AR
1) a-Fe,05 I B PR ETIR Y 43 i 58 4>, FRATTHE MBS IR
FE R 800 °C.,

(@)

W\’%

—

C-H C-0, C-C, -CH -, Fe-O

—_—

(®)

4000 3000 2000 1000 0
Wavenumber / cm™
B2 G a-Fe,0; BRI (a)Fl a-Fe,05 (b)Y
ZLAM I 5]
Fig.2 FTIR spectrum of (a) the precursor and (b) a-Fe,03

110

100+

80

Mass loss / %

704

60

50

0 200 400 600 800 1000
Temperature / ‘C

B3 o-Fe,0, T 3K 4 i B 5 437 i 28
Fig.3 Thermal analysis curve of the precursor

2.3 FE-SEM # TEM % #f

Kl 4 FEL S 2300 02 G B 9k 48 A ) I EK )
M a-Fe,0; 1) FE-SEM Kl -, MKl 4 AT LLE | 84A
AP 15 B R R 0 B AR AE 1~2 wm A AEER BT 4
B, M EAE FE-SEM Bl (4d)ha] LUR B, WEAOK AE
BRJE R K ATE 20 nm 224 B9 K B B 41285 0k
A Z LA BCRES 1Y BB AL IR SR FT a-Fe,0,4
RIS LA, L 5 0] LU H I AR ok Bk

4 a-Fe,0, BT 9K 0 5 ML FY FE-SEM B8 A
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Fig.7 Schematic illustration of the probable mechanism of the products
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