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Abstract

In order to investigate the effect of NiO on the ethanol gas sensing performance of o-Fe,O; nanoparticles,
NiO and ¢-Fe,0; nanoparticles are synthesized by hydrothermal method. The sensor with o-Fe,O; and NiO
nanoparticles mixed at an optimum ratio of 7:3 showed 3.8 times improved sensing performance for 200ppm
ethanol gas at 200°C. The enhanced gas sensing performance can be considered to be caused by pn hetero-
junction at the grain boundaries of o-Fe,O; and NiO nanopartcles.
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Fig. 1. Schematic image of gas sensing equipment utilized for the experiment.

Fig. 2. SEM images of hydrothermally synthesized (a) a-Fe,O; nanoparticles (FN10), (b) mixed nanoparticles
composed of 70 % of a-Fe,0; and 30 % of NiO (FN7), and (c) NiO nanoparticles (FNO).
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Fig. 3. XRD patterns of a-Fe,Os; nanoparticles (FN10)
and mixed nanoparticles composed of 70% of a-Fe,0;
and 30% of NiO (FN7).
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Fig. 4. Ethanol gas sensing properties of nanoparticles

gas sensors (FN10, FN9, FN8, FN7, FN6, FN5, and

FNO) exposed to 200 ppm ethanol gas at 200°C: FN10

with a-Fe,O; and NiO nanoparticles mixed at 10:0, FN9

at 9:1, FN8 at 8:2, FN7 at 7:3, FN6 at 6:4, FN5 at 5:5,
and FNO at 0:10).
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Fig. 5. (a) Dynamic responses of a-Fe,Os; nanopar-
ticles (FN10) and mixed nanoparticles composed of 70
% of a-Fe,0; and 30 % of NiO (FN7) sensors at 200°C
as a function of ethanol concentration. (b) Electrical
responses of o-Fe,O; nanoparticles (FN10) and mixed
nanoparticles composed of 70 % of a-Fe,O; and 30 %
of NiO (FN7).
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