[= %] @A 888)A
Korean J. Mater. Res.
Vol. 28, No. 8 (2018)

MU 2 gaheRu /e

LERSS

%¥3tE - Ngyuen Duc Chinh - Ngyuen Minh Hieu - ¥A18 - 3549 -

https://doi.org/10.3740/MRSK.2018.28.8.466

A B3A Sh2AAe AZD

74 54

£33 . A% - A=A

ZujstaL Aax) gk

Fabrication and HyS Sensing Property of Nickel Oxide
and Nickel Oxide-Carbon Nanotube Composite

Haneul Yang, Ngyuen Duc Chinh, Ngyuen Minh Hieu, Jihwan Park, Soonhyun Hong,
Hongkwan yun, Chunjoong Kim and Dojin Kim'

Department of Materials Science and Engineering, Chungnam National University,
Daejeon 34134, Republic of Korea

(Received May 24, 2018 : Revised July 23, 2018 : Accepted July 27, 2018)

Abstract

Nickel oxide(NiO) thin films, nanorods, and carbon nanotube(CNT)/NiO core-shell nanorod structures are

fabricated by sputtering Nickel at different deposition time on alumina substrates or single wall carbon nanotube templates
followed by oxidation treatments at different temperatures, 400 and 700 °C. Structural analyses are carried out by scanning
electron microscopy and x-ray diffraction. NiO thinfilm, nanorod and CNT/NiO core-shell nanorod structurals of the gas
sensor structures are tested for detection of H,S gas. The NiO structures exhibit the highest response at 200 °C and high
selectivity to H,S among other gases of NO, NH;, H,, CO, etc. The nanorod structures have a higher sensing performance
than the thin films and carbon nanotube/NiO core-shell structures. The gold catalyst deposited on NiO nanorods further
improve the sensing performance, particularly the recovery kinetics.
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Fig. 1. (a) Au electrode on the Alumina substrate (b) Schematic diagram of the sensing property measurement system.
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Fig. 2. (a-c) SEM images of the fabricated NiO nanowire sensor structures of the CNT synthesis times of 1, 2, and 3 minutes followed
by 5 min Ni sputtering and oxidation in air at 700 °C for 2 hours. (d) shows the response-recovery curve of the sensors to 100 ppm H,S
gas at 250 °C. (e) The response levels measured for the sensors at different temperatures showing the highest response level for CNT
synthesis time of 2 min. (f) XRD patterns from above NiO nanowire sensors exhibiting the chemical stoichiometry of NiO. The
measurements from N-series and CN-series sensors also revealed the same stoichiometry.
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Fig. 3. SEM image of the sensors (a-c) T-2, T-3, T-6, (d-f) N-6, N-14, N-20, and (g-i) CN-3, CN-6, CN-14.
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Fig. 4. Gas sensing properties of the sensors of Fig. 3 measured at different temperatures to 100 ppm H,S diluted in dry air.
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