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Abstract: In this work, one dimension In,O; nanostructures as detecting materials for indoor toxic gases were
synthesized by an electrospinning process. The morphology of electrospun In,O; nanofibers was controlled by
electrolyte composition, applied voltage and working distance between a nozzle and a substrate. The synthesized
In,O3 nanofibers-based paste with/without carbon black additives was prepared for the integration on a sensor
device. The integration of In,O; sensing materials was conducted by a hand-printing of the paste into the interdigit
Au electrodes patterned on Si wafer. Gas sensing properties on CO and HCHO gases were characterized at 300C.
The evaluated sensing properties such as sensitivity, response time and recovery time were improved in In,O;
nanofiber pastes with carbon black, compared to the paste without carbon black.
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Table 1. Composition of the utilized electrolytes for the In,Os;
electrospinning process.

PVP wt% PVP In(NO3); DMF Ethanol
4 wt% 04 g 04 g 22 g 7g
8 wt% 08 g 04 g 22 g 6.6 g
12 wt% 12 g 04 g 22 g 62 g

% pg 2T L
Soz Apgstel Aldol FAMOR WAL A
x5t golS PVP wit% (4 wt%, 8 wt%, 12 wt%),
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Fig. 1. Viscosity and ion conductivity of electrolytes for an

electrospinning process.
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Fig. 2. Morphology of the In,O; nanofibers prepared in various
conditions: (a) 10 cm, 15 kV, 12 wt%, (b) 7 cm, 15 kV, 8 wt%,
(c) 10 cm, 20 kV, 8 wt%, (d) 10 cm, 15 kV, 8 wt%, (e) 10 cm,
10 kV, 8 wt%, (f) 13 cm, 15 kV, 8 wt%, and (g) 10 cm, 15
kV, 4 wt%, indicating working distance, applied voltage and PVP
contents in electrolyte, respectively.
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Fig. 3. XRD pattern of the
electrolyte of 8 wt%, a working distance of 10 cm and an
applied voltage of 20 kV.
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Fig. 4. Sensing response of In,O; nanofiber paste on (a) CO
and (b) HCHO gases.

Table 2. In,O; nanofiber paste-based gas sensing properties as a
function of the concentration of (a) CO and (b) HCHO gases.

. Response Recovery
Gas Sensitivity . .
Gas . time time
concentration (Ra/Ry)

(Tsp) (Dio)
250 ppm 1.1 212 sec 480 sec
(0[0] 100 ppm 1.1 588 sec 450 sec
50 ppm 1.0 84 sec 130 sec
50 ppm 147.4 42 sec 2,816 sec
HC 25 ppm 8.6 44 sec 2,204 sec
HO 10 ppm 4.7 80 sec 1,610 sec
5 ppm 3.4 140 sec 1,540 sec
1 ppm 1.8 326 sec 1,052 sec
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Fig. 5. Sensing response of In,O; nanofiber paste including
carbon black additives on (a) CO and (b) HCHO gases.
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Table 3. Gas sensing properties of In,O; nanofiber paste

including carbon black additives as a function of the
concentration of (a) CO and (b) HCHO gases.
L Response Recovery
Gas Sensitivity . .
Gas . time time
concentration (R/Rg)
(Too) (D10)
500 ppm 2.0 2 sec 344 sec
co 250 ppm 2.1 10 sec 302 sec
100 ppm 1.6 14 sec 134 sec
50 ppm 1.4 26 sec 92 sec
50 ppm 250.8 14 sec 804 sec
HC 25 ppm 35.0 8 sec 752 sec
13 ppm 15.6 12 sec 618 sec
HO 10 ppm 13.0 12 sec 530 sec
5 ppm 7.4 12 sec 460 sec
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