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Abstract Au-doped «-Fe,O; nanopowders were prepared by coprecipitation, impregnation, and ultraviolet
irradiation methods, respectively. The Au/a-Fe,O; nanopowders were characterized by TG-DTA, XRD, and TEM . The
effects of dopping methods, the Au content, and the calcination temperature on gas-sensing properties of a-Fe,O; were

studied . The results showed that a-Fe,O;, sensors presented much higher sensitivity after doped with Au. Among them,

the Au-doped a-Fe,Oy(w(Au)=1.5%, calcinated at 400 C) prepared by coprecipitation gave the best sensitivity.

a-Fe,O,,

Ultraviolet irradiation method

Keywords: Dope,

BT b e 5 TR AR LR TR SR AL T AR
AR50, [T 25 A SRR I 1 T B TS G, AT B
ST AT R SR BE I B0 B AT A= i W 7 2
G DRI, ORI BRI 32 SR R )2 AL
& Jm A FARRRAT AR Lt £ 1 5
P58 RS PR S L, R TFAG 2= b 1 A 2
SRAIATRAE AR, T, B AN T AR T A A
,5\[175]'

a-Fe,0; fE M 20 20 80 AR JR ik 1 43 )8
Received: June 21, 2005; Revised: September 1, 2005.
I A SRR 244K 4:(20271028) B B 5T H

Gas-sensing property,

Coprecipitation method,  Impregnation method,

AR RIS R, B A B RRUEPELT
W25 7 R (4R A, (H 461 -Fe O, 72 BILRE 801K, S2BR
I 32 B BR ). 7E a-Fe,O HHES N5 42 J& ] 1 i ol
ST B RE . b &K SE NS T Pd B4%
RN K a-Fe,0s BT, 45 % P, 4l a-Fe,0, Xf
CO RUEARAL, 4% Pd J5, WX CO BRI AR R
IS AEPERE. Kobayashi 25" IE 1 FHA 20 4 0k: B
BB T a-Fe,0, 1, il T HSEFME R CO 8
WIS, KT sl a-Fe,0, UM RE, 4SBT 5% 10

*Correspondent, E-mail: wushh@nankai. edu. cn; Tel: 022-23505896.

(©Editorial office of Acta Physico-Chimica Sinica



No.1 SRS R [F] )5 EB A Au WK a-Fe,0, SHIERER S 115

Fytyes . Rk LAME IR = RN E Ay vt
a-Fe,0; #1475t 4 )@ Au 9B2%, IR IR 15 2
% BAeS i BBER N a-Fe,05 BT 520,

1 LWEHS
1.1 K FI RIS

SRR E &R TOKIRIREN R K&
BRI R o3 MTali, 2K b R 28T K.

WHA I AR S5 4 FH H A Rigaku D/max-2500 %!
X FHERATHEHC E, 4745 (A=0.15418 nm). TG-DTA
K F EERS SR EAN AR A F] ZRY-2P RISt
A3 9 K A 1A (%) JE 350 FTOKE 4% R FH 465 % Phillips
EMA400ST #1375 5 Ha 55 (TEM) WL
1.2 HEMEEHl &

A6 Au/a-Fe, 04 40 KA A 53 31 2R FH LA R =
T il e

(1) FUTRED: 2 Au JTE 50039000 0.25%
0.5% .1.0% .1.5%.2.0% .3.0% 1B &, B —E W JE
) G 4 TR AN R Ak VA TR A, TN R 43 0 2%
HYER & B A RGA, B 2 h, ARG IS), A
JE AE R ZUBE R R B AR 70 CROBR IR 81 R
o N SEEE AR pH {E R 8. 76 70 TR &4k 1 h /5,
B E A B =, 258 KB YRR RN
WA T SRIF I RE S AE 100 TR, 1534824 A A
i Au [ FeOOH iRk {4. 400 CKike 1 h J515 5]
Au/a-Fe,O KA A

)R FER AN, W A UTTE L A5 1
a-Fe,0, B 43 2 R NI OK VA 1E R 70 C),
PSS 50500 2% 1 3R & 8RR 4y 80R), SR )5
W5 IR0 (1) 32 A O S5 B 1 S 4 R VA VR T I, Y
SEREARFR pHAE N 8. 70 CF &4k 1 h J5# &, B A
2ER, HEEFKEORBREZETTEEF. 100 CT
F, 400 CREBE 1 h 15 Au/a-Fe,0, K BHA.

(3) 50 AN B FEBERE T, 2 (D) AH I T L
¥ -Fe 0, K3 1A 71l 28— 2 Vi B B 4 1 S8 4 TR VS
W, AT 48R 2% 1 58 20 B R4y B0, 78
PEFESRAE T A SE ST A T BRG 5 b, BUR#E, H
EEFKEOWRBERILAE F. 78 100 TT T/,
400 CTHBE 1 h 13 Au/a-Fe,0, 49K K314
1.3 SHETHMNHIERERENIR

B/ A SR AR, RS 35050 5 AT £ A T
PR, P51 M T30 SCR & il i M 48 I,
F 400 CTHZ5 1 h )5, BTN AICE L, §il s Ak

JEREAVSBOTIE. TEmAHL R 4.0 V &4k 10 d, ff
JT B L B RS A, AR BBOT A AR F RS LR
s, 7E HW-30A DU TR 2 58 (G e DU
LT BRZA m) ) 58 . 12 2R G0 R FH I R
R, AP HOTE IR v, B LR V, Gl
WA S BT BB B R, B HLE Vi,
SR S A ABOC A R . T B AR R AT R R
YRR PR, S a8 BER T R e oo R
BB R S=RJR,, R Ry 53 W R JOAAE 28 SR I <,
UNSRESEEN

2 #R5iTe
2.1 FHRMERLS T

& 1a, 1b, lc, 1d 435 FRR R LB 24 a-Fe,0,
5 FHITETS 2R RIMR RSB A Au Ry
HH3% M o-Fe,0, 1Y X ST ATHHEE. I H AT L
F i, 4 RS XRD [ AT S 06 (4 057 B i v
i XRD F A (JCPDS: 33-664)H B fi5 5 WA B 58 4>
— 2, KW FTA LN a-Fe,0s, RN, B2R10 3%
Au BYRFAEAT B 05t n] WS 2. AR 4 Scherrer 235X,
AT SR U8 1 1 T At 5 L DO it P P38 ok R
435 28.26.23 .25 nm.

Bl 2 LT vE LB A i it 40 B0 3% Au 1Y
FeOOH 1K i #4 a - 22 03t ik (81 6l b TG i 4k
H1 80~100 CTHTXE I Y 2% T 5 B AR i H IR B 7K iy

e a-FepO3
A Au

A . . o

WO W .

Intensity(a.u)

1 L 1 1 1
20 30 40 50 60 70
2007

1 KRBEM a-Fe,0, I=FARREHEFRFH Au/
a-Fe,0; i) XRD i%E
Fig.1 XRD patterns of pure a-Fe,0; and Au-doped
a-Fe,0; nanopowders prepared by different
methods
a) pure a-Fe,0,, b) Au/a-Fe,0O; prepared by coprecipitation,
¢) Au/a-Fe,O; prepared by impregnation, d) Au/a-Fe,O;

prepared by ultraviolet irradiation; w(Au)=3%
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Fig.2 TG-DTA curves of FeOOH prepared by
coprecipitation
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Fe,0;(w(Au)=3%) prepared by coprecipitation
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Fig.4 The relationship of sensitivity and working temperature of a-Fe,0; doped with different Au contents by

coprecipitation(a), impregnation(b), ultraviolet irradiation(c)
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