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Fig. 1 SEM images of raw diatomite powders(a), ball-milled raw diatomite powders(b), diatomite-based porous ceramic substrate(c)

and XRD patterns of raw diatomite powders and sintered substrate at 1000 ‘C(d)
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Fig. 2 SEM images of SNWs on diatomite-based porous ceramic substrate: (a) SEM image and photograph of SNWs in top view;

(b) Histogram of diameter distribution of SNWs; (c)—(d) SEM images of SNWs in cross-sectional view
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Fig. 3 XRD patterns of SNWs grown on diatomite-based

porous ceramic substrate

JRE, R A R ) BT B B AR

NI IR S R A A 3, X AT
T XPS 73H1. B 4@ -4l . wl LA E)
FEP) R £ B Sn 3d AT O 1s # A, Hodh C 1s ) TRg

(a) 3 (b) Sn 3ds,
A 486.15eV
ISE=
gles} o 5 o
3 A Sn 3dy,
& Bemastdee e NI 494.56eV
PN »
Q& —
(%‘— C; o 200 Bilnsd(i)ng ensrgl)s)/gv 2
g A ;
wn

800 700 600 500 400 300 200 100
Binding energy/eV

0 500 498 496 494 492 490 488 486 484 482

Binding energy/eV

©) 530.34eV

— Experimental data
"7 O 1sgy

18
- - - Background

531.26eV,/

_________________

(d

102.18eV
N, Si2p

— Experimental date
-~ Background

538 536 534 532 530 528
Binding energy/eV

Bl 4 SnO, ] XPS 4 il A1 Sn3d. O Is. Si2p Mo #HEE

526 110

108 106 104 102 100 98 96
Binding energy/eV

Fig. 4 XPS spectra of SNWs(a) and high-resolution XPS spectra of Sn 3d(b), O 1s(c), Si 2p(d)
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Fig. 5 TEM image of single SNW(a), corresponding EDS spectrum of this SNW(b) and elemental mapping images of Sn(c), O(d),

Si(e) and Au(f)
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Fig. 6 Schematic diagram of VLS growth mechanism of SNWs on diatomite-based porous ceramic substrate: (a) Nucleation

process of SNWs grown porous substrate; (b) Nucleation process of SNWs grown smooth substrate
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Fig. 7 Dynamic response-recovery curves of SNWs to
3X107° H,S at various operating temperatures (Inset shows its
corresponding sensor response curves)(a) and response and

recovery times of SNWs to 3X107® H,S at various operating

temperatures(b)
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Fig. 8 Response-recovery curves of SNWs to 3X 107° H,S at
operating temperature of 50 ‘C
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Fig. 9 Dynamic response curves of SNWs to various
concentrations of H,S at 50 ‘C(a) and relationships between

sensor response and H,S concentration at 50 ‘C(b)
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gases at 50 ‘C
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Low-temperature H,S sensing properties of
SnO; nanowiresgrown on diatomite-based porous ceramic substrate

ZHONG Xiang-xi', SHEN Yan-bai', LI Ting-ting', ZHAO Si-kai',
GAO Shu-ling', WEI De-zhou', ZHANG Yun-hai’

(1. School of Resources and Civil Engineering, Northeastern University, Shenyang 110819, China;
2. State Key Laboratory of Mineral Processing, Beijing General Research Institute of Mining and Metallurgy,
Beijing 102628, China)

Abstract: SnO, nanowires (SNWs) were grown on Au-coated diatomite-based porous substrate by a thermal evaporation
method. The obtained SNWs were characterized by XRD, SEM, TEM and XPS to investigate their morphology,
crystallization and composition. The effect of the diatomite-based porous substrate on the growth of SNWs was discussed.
It demonstrates that the obtains SNWs with tetragonal rutile structure are 53—170 nm in diameter and 10 pm—1 mm in
length. The porous ceramic substrate not only increases the nucleation sites of the SNWs, but also enhances the sticking
probability between Sn vapors and Au droplets as well as rapid saturation precipitation, which raises the high yield and
large length-to-diameter ratio of SNWs. The sensing measurements illustrate that the gas sensor based on SNWs shows
excellent gas sensing properties to the volume fraction of 5X 107—1X 10~ H,S at low operating temperatures. Moreover,
the obtained SNWs show good stability and high selectivity.

Key words: diatomite; porous ceramic substrate; SnO,; nanowire; gas sensor
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