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ABSTRACT

Unloaded WOj3 nanoparticles and 0.25-1.0 wt.%Pt-loaded WOj3 nanoparticles
were successfully synthesized by flame spray pyrolysis (FSP) and the hydrothermal
method. The X-ray diffraction (XRD) characterizations showed that both of all
samples synthesized by FSP and the hydrothermal method were highly crystalline and
all peaks can match to the monoclinic structure of WO3. The morphology and particle
sizes were analyzed by surface area analysis (BET analysis), scanning electron
microscopy (SEM), high resolution transmission electron microscopy (HRTEM).
The results showed that particle size of nanoparticles synthesized by FSP was smaller
than nanoparticles synthesized by the hydrothermal method. It was found that

nanoparticles synthesized by FSP showed spherical morphology and nanoparticles

synthesized by the hydrothermal method had platelet morphology. The crystallite



sizes of spherical particles were found to be ranging from 5-20 nm while platelet
particles having the average size of 8010 nm in length and 505 nm in thickness.
For Pt-loaded WO; nanoparticles, very small Pt nanoparticles were uniformly
dispersed on the surface of larger WO3 particles. The size of Pt nanoparticles was

small than 1 nm.
In the part of gas sensors, the sensing films were produced by mixing the

nanoparticles into an organic paste composted of a-terpineol and ethyl cellulose as
a vehicle binder. The resulting paste was coated on Al,O3 substrate interdigitated with
gold electrodes to form films by spin coating technique. The gas sensing properties
towards hydrogen (H,), ethanol (C,HsOH), carbon monoxide (CO), ethylene (C,H,)
and nitrogen dioxide (NO;) were investigated at the operating temperatures ranging
from 150°C to 350°C. The results showed that the gas sensing properties of the Pt-
loaded WOs3 sensors were greater than the unloaded WO;. Especially, both of 1.0
wt.% Pt-loaded WO3 synthesized by FSP and the hydrothermal method showed larger
response, better selectivity and faster response/recovery time towards H, than the
other gases. In addition, 1.0 wt.% Pt-loaded WO3 synthesized by FSP exhibits the
extremely high response of ~1.34 x10° towards 1 vol.% H, at 150°C, which was much
higher than 1.0 wt.% Pt-loaded WO3; synthesized by the hydrothermal method

(S= ~2.16 x10* towards 1 vol.% H, at 250°C).
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