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ABSTRACT

In this work, the effect of Ruthenium (Ru) and Nickel (Ni) loading on the gas sensing
performances of WO, nanostructures prepared by hydrothermal/Impregnation synthesis is studied.
Unloaded WO, and 0.25-1.00 wt% Ru and Ni-loaded WO, nanostructures were synthesized by
hydrothermal synthesis using sodium tungsten dihydrate and sodium chloride as precursors under
an acidic condition. Unloaded WO, and Ru and Ni-loaded WO, nanostructures were characterized
by Brunauer-Emmett-Teller (BET analysis), X-ray diffraction (XRD), Scanning Electron
Microscopy (SEM) and High-resolution transmission electron microscopy (HRTEM). Ru and Ni-
loaded WO, nanostructures were deposited on Al,O, substrate interdigitated with Au electrodes
by spin-coating technique. Next, the WO;-based gas sensors were characterized for gas-sensing
towards H,S, SO,, NO,, C,H;OH and NH, at operating temperature ranging from 200-400°C. The
results showed that the effects of Ru and Ni loading on responses towards different gases depend
considerably on the loading concentration. The response to H,S is responding well to the intensity
of Ru and Ni concentration of 0.50 wt%. Therefore, Ru and Ni loading concentration can be used
to effectively tailor the gas-sensing performance of hydrothermally prepared WO,-based gas

SENSors.

Key words: WO,, Ruthenium, Nickel, Hydrogen sulfide, Gas sensor, Hydrothermal
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3 AT FNIDLEF INIUA (Ruthenium acetylacetonate, Ru(acac)3)
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1.

& o 1 4 Aa
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¥ o A I .
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o = 4 ' = 4 Aa K
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° ! 2 .
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wnasz latasa Aason’13 0.50 mL Aailu 0.25 wt.% MIMIHYUIKHILT AN
lH)ZO min

o %’ A g’z ~ v ~ I a g
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1ag 1.00 wt.% A1ua 1A
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Joint committee powder diffraction standards (JCPDS) 4ag AU INHIVUIAYBIOYNIADIN
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B = 0.323 B4FN
nlasuoern il @en (Radian)
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A A
1o - 9 YUIADUNA (dypp; nm)
] o 4
pWo Ao ANUNUH UV UDDN T (7.16g/cm3)
3
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BET 3 2 100
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BET

d =107.8 nm
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