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Absgract: Fe,O; is one of the most important metal oxides for gas sensing applications because of its low cost and
high stability. It is well-known that the shape, size, and phase of Fe,O; have a significant influence on its sensing
properties. Many reports are available in the literature on the use of Fe,Os-based sensors for detecting gases, such
as NO,, NHs, H;S, Hp, and CO. In this paper, we investigated the gas-sensing performance of a Pt-doped s-phase
Fe,O; gas sensor. Pt-doped Fe,O; nanoparticles were synthesized by a Sol-Gel method. Platinum, known as a
catalytic material, was used for improving gas-sensing performance in this research. The gas-response measurement
at 300°C showed that Fe;Os gas sensors doped with 3%Pt are selective for NO, gas and exhibita maximum response of
21.23%. The gas-sensing properties proved that Fe;O; could be used as a gas sensor for nitrogen dioxide.

Keywords: Metal-Oxide, Gas sensor, Sol-gel method, Fe;O;, Chemiresistor

1. M 2
AV @A), vt s, bR Eo] o 27)7hA] chekat
7hao] Apgo] BwH o ElE|diAl 7hA AlAC] S
gEope A CRFlAIL Qick Al - Ale] g 7ha
27 W ohe} e Hl2| x|, QS §E7tA 7
A 52 B8 AT YAoE FdHoe 289 4

a. Corresponding author; msyi@pusan.ac.kr

Copyright ©2017 KIEEME. All rights reserved.

This is an Open-Access atide distributed under the terms of the Cregtive Commons
Attribution  Non-Commercid  License  (http://creativecommons.org/licenses/by-nc/3.0)
which permits unrestricted non-commercid use, distribution, and reproduction in any
medium, provided the origind work is properly cited.

Utk AR SHOIA, BRI TPl T el
224 ofjet A2 FHu el Flet A
P Al P A7 e golets A

I:]
pL
L
T

)
N

ro
l-Ol'

o
N
N

=

ol
X
i

W AR Age gust] o
1 9lck. olo] wet et W
of kA MMl that AP
MWD P Folck. kA Al

ek fok
£
4n
mnor

J

S o2 ore fo
Mo
=,

Ir o
offt e
o 2 AT o
=
>
i)
T mjo
olr

e
s
=
A
lu
o
N
e}
hu
i
i
=)
2}
N
_k?_[:‘
19

ﬂ

]
4> FI_
>
)
D>
> o
ie
l
i_v“
) 1
w
o oty
i)
ik

re
i
N
N
| >
rx
>
rr
N
N
re
ox,
AN}
N
| >



A =5t 7
crogsta, Al %016}01, iz Ato] 7158t
AL
7t A
Wt gy

o]-&&+=

[8]. Fex03 [
wro] 177} g
ZAo] Fe,030]|ct. %6] Fe,03 nanostructure?] 742 &
s kA & stURl NOzo %48 =5 YEAG
[9-11]. AtehE REE=A|A] Z7hA MM O] =5 AT
7] eiA e whS Thaet Aetgo] BAAS
o] &8sttt ol ¢sliA Sol-Gel [5], 4~

CERI!

ta HAO Ze

]E.]

= ’\HE A 80 \y 011—%

sputtering [8], electrospinning [9] &
&oto] Al2E nanostructureo] thgh A7} 5138
olct.

d= 2 s

E v
W, oro] g 9] co
ot & 7|Fete] v %% £x|5l0] 7tz 2

=0 932 sttt [12,13]. & AR E ohokst A
ZFOolA s o] 3t Sol-GelH & o]&sto] AR
St Fey,O3 nanoparticleo] &0 932 5t= Pt&

dopingste] T 542 7iAd

A A E A&S 7|32 boron doped SiO; 3,000
A Z=A9] silicon waferth. AFEE 7|mo] F7]= 2x2
cmo|ct. 713 9Jof shadow maskES BHalst &
thermal evaporatorE ©|&3f IDE (interdigitated
electrodes)s £AtstIch A= Ato]o] 7HA2 ZHzF 100
pmo|t A=Zo] AFgE 242 Cr (300 A, adhesion)/

u (1,000 A)ojct.

222 Sol-Gel 57g°f ]%% Fe,0; &2 A&
). & A xof o]&= EAL Iron(lll) chloride
hexahydrate (FeClsy'6H,0>98%, Sigma-Aldrich Korea)
olof 0|2 olgtg 5 mLo] Balstsrt. Kot 0.1 Mo]
2550} Heg AxsED oAz Pt H71E 9
5to] Chloroplatinic acid solution (H,PtCls, 8 wt%

59: AulE = 289

@ Tapi 1ng @ Coating

3000 rpm, 30 s

@ Drying
200 °C, 5 min

(® Detaping
>

® Slnterlng

700 °C,1h

E p]
E [] I

O~®
Repeat 3 Times

Fig. 1. Fabrication process of Pt doped Fe,O; gas sensor.
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Fig. 2. Structure of Pt doped Fe;O; gas sensor.
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Fig. 3. Measurement system for gas sensing characteristics.
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Fig. 4. Chamber in the gas sensor measurement system.
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Fig. 5. Selectivity of Pt 3% doped Fe,O; gas sensor at different
temperature (8) 200°C, (b) 300°C, and (c) 400°C.
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Fig. 6. Selectivity of Pt 4% doped Fe,O; gas sensor at different
temperature (a) 200°C, (b) 300°C, and (c) 400°C.
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Fig. 7. Selectivity of Pt doped Fe;Os; gas sensor at different
concentration of Platinum (300°C, 100 ppm).
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Fig. 8. XRD pattern of Fe,Os; (Pt 3%) nanoparticles.
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Fig. 9. FE-SEM images of Fe;O; (Pt 3%) nanoparticles.
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