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Abstract. Thick film CO2 sensors were fabricated using La2O3/SnO2 loaded with Pt and in the unloaded
form. The nano-crystalline powders of SnO2-La2O3-Pt synthesized by high speed ball milling method were
screen-printed on alumina substrates. The resistance of fabricated sensors were measured against different
CO2 concentration in the working temperature of 225◦C. The composition that gives an acceptable resistivity
for CO2 was in the 3wt.% ratio of Pt.
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Carbon dioxide (CO2) is a colourless, odourless, and
corrosive polluted gas that plays a significant role in
greenhouse effect [1]. The influence of carbon dioxide de-
pends on the concentration and duration of the exposure.
Breathing a high concentration of CO2 gas can result in
health problem [2]. Although the lanthanum doped tin ox-
ide (La2O3/SnO2) thick film sensors have received more
attention as a promising metal oxides for CO2 sensing,
this material cannot provide the high sensitivity to a car-
bon dioxide gas [3]. It was found that loading SnO2 with
noble metals such as palladium (Pd) and platinum (Pt)
was effective in promoting the sensitivity of sensor faced
with ethanol gas [4,5]. Doping noble metals lead to de-
crease the electrical resistance of the sensor for achiev-
ing high sensitivity. In this letter, we tried to report a
doping of Pt with La2O3/SnO2 for this purpose. In order
to prepare Pt doped La2O3/SnO2, the M–xylene medium
was chosen to grind the sensitive powder by high speed
ball milling at the room temperature (28±2◦C) and speed
of 450 rpm. The resulting precipitate dried at 50◦C and
calcined at 700◦C in the air by tube furnace. To fabricate
the sensor device, the powder was screen–printed on an
alumina substrate and attached with Pt electrodes.

Gas sensing properties of fabricated sensor were mea-
sured inside the 4800 ml gas chamber equipped with hu-
midity and temperature sensors. Fig. 1 shows the fabri-
cation flow diagram of thick film gas sensor in this work.

The electrical resistances of loaded and unloaded fab-
ricated sensors were measured in the air (Ra) and dif-
ferent ppm level of CO2 (Rg) gas at operation tempera-
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Fig. 1. Research methodology flowchart

ture of 225◦C. The Pt doping resulted in decreases in re-
sistance compared to the unloaded La2O3/SnO2. In this
work, an optimum amount of Pt doping is approximately
about 3 wt.%. Fig. 2 illustrates the electrical resistances
of loaded and unloaded fabricated sensors in the air (Ra)
and different ppm level of CO2 (Rg) gas at operation tem-
perature of 225◦C.

The result shows that the resistance of both sensitive
layer loaded with 3 wt.% Pt and unloaded have a nega-
tive correlation with the ppm value. The offset and slope
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Fig. 2. Sensor resistance various concentrations of CO2 for
Pt (3wt.%) loaded La2O3 (2wt.%)/SnO2 at 225◦C
of suggested approximate mathematical models for these
sensors were dissimilar. The slope of La2O3/SnO2 sensor
was −0.184 for the sensor without Pt, but it is signifi-
cantly increased to −1.188 for the sensor with 3 wt.% Pt.
Moreover, the offset was 9753Ω for the sensor without Pt,
but it is significantly decreased to 9106Ω for the sensor
with 3 wt.% Pt. Thus, it is predicted that the sensitivity of
thick film La2O3/SnO2 sensor will be modify by doping of
3 wt.% Pt. Further studies on sensitivity of La2O3/SnO2
loaded devices using Pt are in progress.
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