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Preparation of Pt-, Ni- and Cr-Decorated SnO, Tubular Nanofibers
and Their Gas Sensing Properties

Bo-Young Kim', Chul-Soon Lee', Joon-Shik Park’ and Jong-Heun Lee'"

Abstract

The Pt-, Ni- and Cr-decorated tubular SnO, nanofibers for gas sensors were prepared by the electrospinning of polyvinylpyrrolidone
(PVP) nanofibers containing Pt, Ni, and Cr precursors, the sputtering of SnO, on the electrospun PVP nanofibers, and the removal of
sacrificial PVP parts by heat treatment at 600°C for 2 h. Pt-decorated tubular SnO, nanofibers showed high response (R,/R,=210.5, R,:
resistance in gas, R,: resistance in air) to 5 ppm C,H;OH at 350°C with negligible cross-responses to other interference gases (5 ppm
trimethylamine, NH;, HCHO, p-xylene, toluene and benzene). Cr-decorated tubular SnO, nanofibers showed the selective detection of
p-xylene at 400°C. In contrast, no significant selectivity to a specific gas was found in Ni-decorated tubular SnO, nanofibers. The selec-
tive and sensitive detection of gases using Pt-decorated and Cr-decorated tubular SnO, nanofibers were discussed in relation to the cat-

alytic promotion of gas sensing reaction.

Keywords: SnO, nanofiber, C,H;OH sensor, Xylene sensor, Electrospinning, Catalyst, Selectivity

LM B

vge] Bugrls, SR, STk SO AAE A o
g 9% Faspilolth. 72e) MBAAE AM H=
o] 95 742AN 7 27 ek, ASHE HhEA|

B HHst A sh2sk W gsel

)
e
of

wy,

23
2 do R KIS

she A3 WskE Fdl 7HaE AEST1] 7k e
Sn0,[2], ZnO[3], In,0s[4], TiO,[5] 5] n-& AF3}E wk
F2 AFE o] gt} 200~400°Ce] LA n-g A3t
A FHo|| AavF F2E So07 HHEZ (0 T O
Agte] AAFHEEo] vheA] ro] A SAAd7k~
o2 e xHskATE v A9 AL WA Tk

gul

=
=
=
0

Y
=

o

'E o) g F o) 8 A 22 A 5 8 (Department of Materials Science and
Engineering, Korea University) Anam Dong, Seongbuk Gu, Seoul 136-713,
Korea

2 AR Z AT 24 o 8- AIA A7 B (Smart Convergence Sensor
Research Center, Korea Electronics Technology Institute)

25 Saenari-ro Bundang Seongnam Gyeonggi, 463-816, Korea
+Corresponding author: jongheun@korea.ac.kr

(Received : May. 26, 2014, Revised : May. 29,2014, Accepted : May. 30,2014)

This is an Open Access article distributed under the terms of the Creative
Commons Attribution Non-Commercial License (http:/creativecommons.org/
licenses/bync/3.0) which permits unrestricted non-commercial use, distribution,
and reproduction in any medium, provided the original work is properly cited.

Aol FJs e, 72wl vashe Agel 2ag A
52 92 & 9
8 7bs B3RS BT A E 120 Sitel 9

GetHAE v ERF o] & Y F27F fEstrh YAl
(nanofiber)[6], L=A1 Y| E ] = (nanowire networks)[7,8] 5%
Z(hollow spheres)[4], 7l
5 e F27b0) S0l 2 7
]

o
& 854S S

o)
i
A7 HAPE S Y8 A 20l 80|l

o=
B A7 Ni, Cr, Pt 52| 7} i3] B
SnO, W=Ad-R-E A71HARS} Sputteringd-d S Adste] A
o, o]59] 7k 784S W7 Cro] H7FE SnO, U=
FHEE= xyleneol tis AEdS eSS, Pt H7HE SnO,
W=FE= CHOH 7k2e] tial] =2 et Aeid-g VEpiiic.

HEd

2.4 4y

oo

2.1 Pt, Ni, Cr0| == &l SnO, Lt=A 5ol &M

Yo Pt =X Sn0, UY=AGE 4517 98t PCl,

211 J. Sensor Sci. & Tech. Vol. 23, No. 3, 2014



1641 Preparation of Pt-, Ni- and Cr-Decorated SnO, Tubular Nanofibers and Their Gas Sensing Properties

DMF 10.0290 g
Nickel(IT) chloride hexahvdrate, 99.9% 0.0174 ¢
Chromium(III) nitrate nonahydrate, 0.0169 g
Platinum(IV) chloride, 98% 0.0179 ¢

l Addition of PVP 1.75g for 4 h

‘ Solution for electrospinning ‘

Electrospinning 17kV

‘ Ni, Cr, Pt precursor- P\'P nanofibers ‘

Sputtering SnO,

‘ Ni-, Cr-, Pt-decorated SnO, nanofibers ‘

Calcination on 600°C 2 h

A4
“ Ni-, Cr-, Pt-decorated ‘
tubular SnO, nanofibers

Fig. 1. Flow sheets to prepare Ni-, Cr, and Pt-decorated SnO, hollow
nanofibers.
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Fig. 2. Scanning electron microscopy image of (a) as-spun Ni-pre-
cursor/PVP nanofibers and (b) Pt-decorated SnO, nanofibers
after heat treatment at 600°C for 2 h.
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Fig. 3. TEM images and EDS elemental mapping of (a) Ni-decorated
SnO, nanofibers, (b) Cr-decorated SnO, nanofibers, and (c)
Pt-decorated SnO, nanofibers after heat treatment at 600°C,
2h.
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Fig. 4. Gas responses of (a) Ni-decorated SnO, nanofibers, (b) Cr-
decorated SnO, nanofibers, and (c) Pt-decorated SnO, nanofi-
bers to 5 ppm C,H;OH (E), HCHO (F), NH; (A), TMA (1),
benzene (B), toluene (T), p-xylene(X) at 300, 350, and 400°C,
respectively.
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Fig. 5. Dynamic sensing transients to 5 ppm C,H;OH: (a) Ni-dec-
orated SnO, nanofibers, 350°C, (b) Ni-decorated SnO,
nanofibers, 400°C, (c) Cr-decorated SnO, nanofibers, 350°C,
(d) Cr-decorated SnO, nanofibers, 400°C, (e¢) Pt-decorated
SnO, nanofibers, 350°C, and (f) Pt-decorated SnO, nanofi-
bers, 400°C.
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