%26 5% 1 4
2013 52 A

v 2 L F B R (A KR
Journal of Sichuan University of Science & Engineering( Natural Science Edition)

Vol. 26 No. 1
Feb. 2013

XE4HS:1673-1549(2013)01-0009-04

DOI:10.3969/j. issn. 1673-1549.2013.01. 003

BERZHEMNLK a-Fe, Oy RENMENL
AR ERE MR

GE LAY S H EX AN R

(1. 2R @A) 48 AL AR SE R 3, DU A 5T 6430005 2. PU)IBE T2z Befh i 5l 25 TR Be , Uil A 57 643000)

OB RRFARKRFER BRI THET A% o -Fe,0,, AT A ABEMF £ 5Fa - Fe,0,
89 RARICHE &4 R 34T H 55, S A bR @ (BET) (X — S & ATH (XRD) Fe 4246 & 45 (SEM ) xF P 4] & 49 44
K a-Fe,0, #47T RIE, EREAN, BFEEHITMA o -Fe,0, 9 MAH HHh. SR DA
BT - E RGBT ARFGY R N LR FR T 2 ER G, £ a-Fe,0, FAE
AR 69 222 2 R A B A& a—Fe,0, B9 RAEILE MR LA 5 & o —Fe,0, 89 1.5 4%,

KB o - Fe,0,; 48 5 ; SHil it e ok BAE AL

HE S %S :064

FEHEALEEA S — TR N T AT 5% 108 2 26 35 Ak 1t
PR, B HAMREERE \ 5 8 T — 35 Qe R BT i J5URL D
SFRME A, BN Ay TE A S 2% (B 3R R RUAL BEE;
AN Gk o - Fe, 05 (A ERH") J&—F n B 4k,
o = Fe, O fEHF i) B A% (2.2 eV), d R i K
560 nm , FIA5 % A K B Y6 o i KRS 43 T IR
IR AR o - Fe, 0518 HAT RAFHIL-E AR 2 PERL KRB |
JEORF 5 B0 B AT R0 B v S O T ok
o = Fe, O, 7E R FHOEE I T 0] L S 95 e ¥ oy 7 & A=
SR ISR, (A BT e Wy I A S G 2 Y TC AL/ 2y
7L

VR (O TN i WA L S} VR TR URT YL
ViU NI L S DI SF < Rcg Lo e S LIDEE Y S Msieeg 1o
AR 3 i 2 AR 7 A 11 SR T8 v kL T B v 2 A
SR AEAE T, R LRSS R I i i 2 20 KL (8] 1) 45 5
I3 DNt 5B 1k R L

ARSCR I P UTTE 5 -4 LU 75 IR 7 il 4 1 90K
o = Fe, 0y, LIRS W EA0L 75 Ly, %5 58 1 75 9k i X
A o - Fe, Oy SCAEALPERE AR, ZRAT T — 2847 7

Y7 B HE:2012-11-22

SERFREAD : A

AL
1 SRRy

1.1 NBEREZEKHA

TU - 1901 X 3R 48 51 1T 0L 43 S0 BE 1 (bt 35 by
A BR T AT 1) L SGY — 11 B S Ak 2 g i A ( FF
B E A ), TDL -5 - B & 2R .0 HL ()
FHTEER =AU A B R ), ASS150B Y 75 Ik 15 DE 4%
(R e B e 8 U A 3 A BR A A5 A 9 RS (mm)
300(W) x 150 (L) x 150 (D) ; Ty 2%, 180 W; #i % .
50 kHz) 5 X — 5 A7 X (FH 2R J5 B 5 22 7] DX -
2600 #Y) ; JSM - 5700F RIFIH W Asds s S8 K N
FEFIK;FeCly - 6H,0 ZK LS 53 P | o R
FEBR IR e AR NaOH FITC/K 21 (¥ 504k .
1.2 a-Fe,O, Wyl

FR—sE w1 FeCly + 6H,0 55 fif§ iR 1ic il Ji 48 2 vk i
WO, LAZK R TUTE R, % FeCly - 6H,0 %K 5 NH,
« H,0 W RE IR A (S5 P idE pH b 8.5) B
TIUUE FE R 75 I U AR 5 R % 30 min, PUVEH BT

MEES w2 T FRARTACFHALRA D (Y201216) ; B 7 AR AL AT B (2012X07) ;) FH A /TALAA (11ZA127)
TEE B Wtk (1986-) , B e EARA, AL 4, T 2 RF BN F @R, (E-mail ) lyl63@ sina. com



10 w2 T FRPROERFFR)

2013 52 A

IKVER, B IEWh A B T (Ag " kil , 28 100 C T
P AR FTIRIR . K AT AR 3R b 300 CRFRE 2 h G
HREDERER R A
1.3 SefEfiEsEnit

AR S48 S A0S Y ), e 2 W AN 1 P 5%
o - Fe, O, e A i o S B PERE . 04 S0 o A
50 mg « - Fe, 0, #{A, SR J5 N 50 mL ¥k 10 mg/L
Foy FEY B A VA, D e SR i NaOHL 87 S BV pH 2Ky
7.0,7E 500 W ) He AR AT T O HR, (8] B BURE , 3500 43 B
Ja RS WAE N =460 nm 5 H RS i 0 OB, B
BRGSO B 5 WO B 1Y O R AT A AN - R E B
AT B AR 3 RO
1.4 FEmR

SRH JSM - 5700F 745 4 s 1 & £l 5 00 4% 40 K
o = Fe, O R UKL B 5 SR T X — S R A7 S 4000
o — Fe, O, By i AHZE 4, 48 5154 Cu Ko, A =1. 5406 nm,
LI 25 mA 4 R 40 kV, 3 2 °/min, ] Autosorb
—SSA —4200 b 72 i P 22 A & o - Fe,0, Y LK 1A
(BET),

2 BRLHE

2.1 EAEFIBRE

Il % o - Fe, 05 IHLRTSHI AL 1o hk 1]
M, 2R G ) Fe, 05 B RNSHUL A T BER
Ak, Gt R ARG Y Fe, 0, AY HL eI B K, FLZF
g FLAARAS N o Hh TR R Y s A AN T LA R A
TR S S0 A EE BT A00 1) SR A 99— B A A%
FRRE— 2, AR T/ INBORE R 18, I T 384 0 e 3=
TR . CAEA BN, 3 S A A 7R SR TR R AT, I A S e A
AL R , HERTRTRE R IR DG AL S 31X R] LA

PRI PES, AT 2 ENIE
%E 1 a_Fezoa E"Jtt%ﬁ%ﬁ
He T AR L% Lkt
hikekaidd (n/g) (cc/g) (nm)
TR 103 0.053 10.2
R 131 0. 068 9.2

1 o — Fe,0, [y XRD &A1 (& 1) , R S F il
FASENH) Fe, 0, FIfTHHI4 S JCPDS F H(No. 80 — 1542)
— 3, X RIS RN o - Fe, 0,0 FEATHTE 1 JC
HeW AL AE, UEHIAE S 45 =0 i Scherrer 23 30
L = kA/(Bcos§) AITHE 1 A2 fobr RO (A 247
RSP ALK d A =1.5405; k =0.89; B N3k
WER AYZRTE, 0 ATAT M) o TR Sk 7 A0 3T A 5
(I8 Ko - Fey O4HOF- 24 ORI R 5]y 37. 2 nm, 22 M7 7%

GHFHIAK o - Fe, 05 192 ik 5T 2 30.7 nmg
ZILBPTAEE o - Fe, Oy B2 Sk )28/ [ H R
TR R, AT (o AR A A B

500
400 i b TR
300

200
JCiR 7= A3
100 \‘M«u

0
20 30

AT S0 /. u.

S

1 AEEGTHERNHXK o -Fe,0; B XRD

o —Fe,0, [ SEM [ a] H1 (18] 2) , 75 4 5 0 ] 4
OB JE 350A B 2052, R 408 5 IR 5 A8 oK
o = Fe, O, POIREEHE , HR/NAN I &) HIFORL AR, £L 4%
IR KB, ARG H o - Fe,0, Tokide /N #H
A FLASH AR 5 o /NI IORLFIRE X 3 5 LA I A
FITFHE R PR A, A F T3 S O A G M, x5
JCHEALTE PSS FAH—2L

B2 REZHH &M% « -Fe,0, #) SEM E

B3 A F TR 2R (0. 1 mmol/L) 4 44 %
a - Fe, O, bl Lt BE MU RZ i, F & 3 W] LUE R
[\ B 2RI K o — Fe, O, JuA Ak B8 (o1 i 1 5%
R AR —RE 1, o S PR MR B/, B TR KR B R
B T RPIEK IR FE B (- OH) |, S 3K
2 05 &, B Gl K [ 2 HT, LI b 45 5 3 0l
o - Fe, O, I AL 13 R 2 FOHETE, 1A B R 4 i 7
Tl 1Y o — Fe, Oy X H I 48 158 £ i 3 K T A 88 75 il
W) o — Fe, Oy X B BE RS I €555, 3 U8 W 78 6 A £ 1%



%26 5% 14

Wikt 5 AR FRGHEHK o -Fe,0, B L RAEILE LR 11

IR R PR AR 1 o - Fe, 05 P22 HY 2T KM
A o - Fe, 05 A28 HY, ITI/E — E R |
T B o - Fe, 0, JoAEHLF - 25 70 40 B 4L
VRGN DB e S S R VAN U B S QA I Al 7
LR RE

60
2
50+ i 2
| i 2
40
S 1 1 N
- 30f 1
k3
Q(IL.L— 20,
L)
10+ H
0 . . ——
20

E
4

ZEH MR SRR
i
(GEREL he 1 BCAE A AR 2. S AL
3 AREHEFIFMK o - Fe, 0, KM AR Z I
2.2 SefEfuhieiteE
o — Fe, O, b Y J A IE €5, 19 3l ) =7 dh 2 dn ] 4
fizse Bhn (Cy/C,) XGRERETE ¢ (h) FEEL, €, ikt
2 AR, €, Dy o 220 FRBERE I VOHR3E ] 4 3R
WY, PSR AL SO AF 5 — Bl s O R, LRy
RN In (Co/C) = ke, 3UH b RN MR AL
H SR B 2o B P AR FR A o — Fe, O AR5 E 1Y
JOE0 S A B b O 0.349 b A 2 iR R IR 9 IS
o = Fe, O A7) 1 ) J € 3 5 3 40 k 2y 0.526 h ™'
F TR 7 4% 5 1 4 O 40K o — Fe, O XoF HY A
(AR B AR Pl A Y 1.5 5

10
8 .
1
=
o0
E
5
g 4r
i 2
>
2 .
() 1 1 1
0 1 2 3 4
SBR[ (h)

(1. JoM A ik ;2. A kg )
B4 XK oa-Fe,O; REXREZH BHIZNFHE

Zit AL Y o - Fe, 0, JefEfbEAE W] 242 5,
TR PR U I il 5 A A A R DR T 36 A 5y 2R 7]
TR AR RS B R Hor BOPE AN R B =S4k
SO FT LA AR VA R PO AR X 5 AR 8, BT 400 1 i 06 A )
TG AN A% 2 — AR AR T Bl R 1 JE
BB T EE AL, AT P 00 2 3R T A
RIS o (R P = A ™ A A e T A A (]
PR THT 7™ HE A4 R A /N SR DR R R AR 1 A/
ArkLY FL SRR HBE, I T AR R S KR T8k
P 2 A 1 v el R Rl S O 0T U P B 47 -5 1
TG AR T N ORI P 3R

3 % #®

L FeCl, - 6H,0 FHZ /KA J5p}, >R F T i e i 0F
HiBHE AR H R TAK o - Fe, 05, LUH 48 A LA
PG RYINS o - Fe, Oy CHEALIE B PEREIAT 58, 45
R

(1) Z3t AT K o — Fe,0, T Fiki A5
AN, HERTEFAE KR

(2) BAEHRG A K o - Fe,05 dibi R 5124
30.7 nm, /NF ARG &1 o - Fe, 0, fh Rt
B U, B A IR S 9K o - Fe, 0, 1Y
ST HRREEH s /N K o - Fe, 0, HA Y
HAH T - 25 A BRI

(3) BABKILRIRIAK o - Fe, 0 X H EH
JI5E L 3 R B2 R R N L R T AR A 1 1.5 £ o

72% % 3'5 ﬁk:

(1] E#8FA 0 AT & A K45 & FH A ML T
5 Tk H R 42,2001 .

2] MiEA, 4 F, 5 2 R .G 4hth Kk a-Fe,0, B1ky
& B FKAE[T]. F g R F 5 4R.,2006,37(3)488-490.

[3] Gajendra K,Pradhan K,Parida M.Fabrication, Growth
Mechanism of «-Fe,0,
Nanorods[J].Am.Chem.Soc.,2011,3(1)317-323.

[4] Wang L L,Fei T,Lou Z.Three-Dimensional Hierarchi-

and Characterization

cal Flowerlike a-Fe,O; Nanostructures Synthesis and
Ethanol-Sensing Properties[J].Am.Chem.Soc.,2011,3
(10)4689-4694.

[5] Zhang Z,Hossain M F,Takahashi T.Bubble-like Cd Se
nanoclusters sensitized TiO, nanotube arrays for

improvement in solar cell[J]. Appl. Catal. B: Environ,



12 W R I ZRFHRAHRAFIR) 2013 42 A

2010,95(11)423-429. optical and magnetic properties of a-Fe, O; nanoparti-
[6]1 Li W J,Toprakci O,Alcoutlabi M.a-Fe, O; Nanoparti- cles[J].Solid State Ionics,2011,192(10)293-297.

cle-Loaded Carbon Nanofibers as Stable and High- [9] Shao W C,Ying J Z. Hierarchically Nanostructured

Capacity Anodes for Rechargeable Lithium-Ion Batter- a-Fe,O; Hollow Spheres:Preparation,Growth Mech-

ies[J].Am.Chem.So0c.,2012,65(1)2062-2065. anism, Photocatalytic Property, and Application in
[7]1 Mohapatra S,John S E,Banerjee S.Water Photooxida- Water Treatment [J]. J. Phys. Chem.,2008,112 (1):

tion by Smooth and Ultrathin a-Fe, O, Nanotube[J]. 6253-6257.

Chem.Mater,2009,21(14)3048-3055. [10] EAMde 2% 2 5ok —E A ix b &9 R B
[8] Kijima N,Yoshinaga M,Awaka J,et al.Structural, EPR, IEHR[I]AZE KT 4,2006,35(5)9-10.

Fabrication and Photocatalytic Performance of o-Fe,O, Prepared Under the Ultrasonic Vibration

HE Jin-jin'” |, ZHONG Jun-bo"’, LI Jian-zhang'’, XIAO Zheng-hua'’, ZENG Jun'*
(1. Key Laboratory of Green Catalysis of Sichuan Institute of High Education, Zigong 643000, China; 2. School of
Chemical and Pharmacentical Engineering, Sichuan University of Science & Engineering, Zigong 643000, China)

Abstract : Nano-structured a-Fe,O, is prepared by a parallel flow method under the ultrasonic vibration. The photocata-
lytic performanceof a-Fe,0, is investigated by utilizing photocatalytic decolorization of methyl orange as model organic pollu-
tant. «-Fe,O, prepared is characterized by BET, XRD and SEM. The results show that ultrasonic vibration can influence
greatly the specific surface parameters, SEM image, particle size and the photoinduced charge separation rate, thus leading to
better photocatalytic performance. Hole plays main role in «-Fe,O; photocatalysis. The photocatalytic performance of
a-Fe, O, prepared by ultrasonic vibration is 1.5 times of that of a-Fe,O, prepared without ultrasonic vibration.

Key words: a-Fe, 0, ; ultrasonic vibration; parall flaw precipitation method; photocatalytic performance





