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Abstract

For the first time, tin dioxide (SnO,) have been one-step synthesized as thin films by microwave
method and used as gas sensor. These films were characterized using X-ray diffraction (XRD)
and field emission scanning electron microscopy (FESEM) to study their ctystal structure and
morphology. The X-ray diffraction study confirm that all the synthesized SnO, thin films have
tetragonal cassiterite structure, with lattice constants (a = b = 4.738A and c¢= 3.187A). The FESEM
imges shows that the surface morphology of the samples were homogeneous and have regular grain
distribution. The sensing performance of SnO, thin films were examined under the presence of
ammonia (NH,) gas. The experiments were inducted in a wide range of operating temperatures
(300-500)°C. The performance of the sensor prepared at (70%) microwave power exhibited the
highest sensitivity of (5.44) when exposure to (1000) ppm NH, at (350) °C. The lowest response
time achieved by the SnO, nanoparticles prepared in (70%) microwave power was (18) s against
(100) ppm ammonia. These results indicated that a modification in the morphology of sensing device

may strongly affect the sensitivity and optimum operating temperature as well as the respond time.
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(Sensitivity (R /R, Respond time Recovery time
Sample
ppm 100 [  ppm 500 ppm 1000 ) (s)
Sn10% 1.16 1.68 2.13 23 27
Sn30% 1.36 2.29 3.024 24 46
Sn70% 1.92 3.05 5.44 18 29
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Response NH3 concentration Operating tem-
Morphology SnO, (R/R) (ppm) perature °C Reference
a g
nanofiber 1.75 50-500ppm 225-400 [15]
nanowire 1.64 ppm 1000 250 [16]
nanoparticle 1.5 4500 400 [17]
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