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The CH, gas sensing properties of Nd,_, Zn FeO; nano-materials
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HUANG Shan-xing, QIN Hong-wei, LIU Xing, ZHANG Rui, HU Ji-fan and JIANG Min-hua
(School of Physics and Microelectronics, Shandong Univ., Jinan 250100, Shandong, China)

Abstract: Nd,_,7Zn FeO;(x =0, 0.04, 0.08, 0.2) powders with an orthogonal perovskite structure were prepared using the
sol-gel method. The average grain sizes of powders are 16 ~ 17.5 nm. The addition of Zn can decrease the grain size. The CH,
gas-sensing properties of Nd; _ , Zn, FeO; nano-powders were studied. Among all the investigated materials, Ndy o, Zng o3 FeO; show
maximum sensitivity to CH, gas. The sensitivity S of Nd, o, Zn o3 FeO; at optimal working temperature 200 °C is 3.87, and 16 for
4% 107 mol/L and 2 x 107 mol/L. CH, respectively. The response and recovering time under 2 x 107° mol/L. CH, for

Ndy.0, Zng o3 FeO; at 200 °C are 25 s and 45 s respectively.
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Fig.1 The XRD diffraction and phase identification
of Nd,_ ,Zn, FeO,
(a)x=0,(b)x=0.04,(c)x=0.08,(d)x=0.2
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Table 1  Crystal sizes of Nd,_,Zn, FeO,

x {8 SE-HkifE D (nm)
0.00 17.27
0.04 17.06
0.08 16.82
0.20 16.05
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Fig.2  The resistance-temperature curves of
Nd, _, Zn, FeO;-based gas sensor
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Fig.3 The influence of Zn content on the sensitivity of the gas
sensors for 4 x 10 *mol/L. CH, gas at the optimal
temperature 200 C
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Fig.4 The sensitivity curves of Nd; ¢, Zng o5 FeO; at
different CH, concentration
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Fig.5 Temperature dependence of the sensitivity of the
Ndy 95 Zng o3 FeO; to various gases with the concentration
of 4 x 10™°mol/L in air
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Fig.6  Resistance stability of Nd, ¢, Zny o3 FeOs -based
gas sensor at 200 °C in air
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Fig.7 The response and recovery time of Nd, o, Zny s FeOs to 2 x
107" mol/L CH, gas at 200 °C

3 %iE

L5 LR ATR A T LRSS

(1) Sol-gel il % th S BUAEING, _, Zn, FeOs,
RIS AR IE S ES AR 2548, EA /NPREAR /)N
P4 FEL B

(2) NdFeO, 1) 7R HUEEAR, £ 4 x 10" mol/L 1
FE AR HAT 1.49. Ndy gp Zing o FeO, R B2 AR
BABIFISE. 15 4 x 10 mol/L Y F ke v = f4 i
KE T 3.87,%F 2 x 107 mol/L B ke S A4 SR 4303 34 5
T 16.

(3)Ndy.p Zng o5 FeOy X HBE A R 47 1 328 35 1
PERE.

(4)Ndy o Zny o5 FeOy EA R 47 B 528 1 AP
V1A 7 i 52 s 1) A e A T i 7 7k A2 () 73 531) Sy
25s, 455s).

FH T 1 Ndy op Zng o FeO, Kb B 5 LA 458 i85 1) R
BRCRE , ERHE 4 i) 17 K 52 B )RR 73 0 B A R
PR (R I PR e AR 3 A VR SR A I R e 1 <
oot

S 30k

[1] F Quaranta, R Rella, P Siciliano, et al. A novel gas sensor
based on SnO,/Os thin film for the detection of methane at low
temperature[ﬂ. Sensors and Actuators B, 1999, 58(1-3):
350 ~ 355.

(2] & P, E R GRS 7-ALO, YUK R EOT
PERETERTTELS]. ThRER A, 2005,36(6) :915 ~ 917.

(F#H% 43 W)



%31

B4, A5 N, Zn, FeOy ZARBERHI) B e AR MERT 7S 5

(L4539 W)

[3] M Fleischer, H Meixner. Sensitive, selective and stable CH,
detection using semiconducting Ga, O; thin films[ J]. Sensors
and Actuators B, 1995, 26(1-3):81 ~ 84.

[4] Lucio de Angelis, Roberto Riva. Selectivity and stability of a
tin dioxide sensor for methane[J]. Sensors and Actuators B,
1995, 28(1):25~29.

(5] f& PR, EEGF, PR 30,5 . LageSr.4 Cor -, FeyOs $5ELH
EaAMYmail S rEiel]. A SR RS T
F£,2004,33(2) : 132 ~ 135.

6] ¥ W, FIEA SRR, 55 . @ BHARRS Lay, Cays MnO; A%

SR BN R 520 [J] . A < JE A RS TEAR, 2004,
33(2):193 ~ 195.

(7] 4%, A TR AL T, % NdFeO; 492K & 194 L% S
fgPEREL)] . EA 2740, 2003, 21(5) : 550 ~ 553.

[8] N N Toan, S Saukko, V Lantto. Gas sensing with semiconduct-
ing perovskite oxide LaFeO; [J]. Physica B, 2003, 327(2-4):
279 ~282.

(9] BEF & 1 8 KT, 5. YFe,_,Co, 0, | ARSI
BHEH S FPERERT I L], AL R4, 2002, 17(3)
526 ~ 530.

(%h %% 7038 71)



I NN - ¢ ) LRk




