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PLA-TIO2 nanocomposite humidity sensor

In this work, we Investigated polymer nanocomposite-based humidity sensors to achieve
higher sensitivity, shorter response and recovery time and smaller hysteresis loss.

Spin Coating

(a)

Figure 1: (a) Schematic diagram of the moisture sensors fabrication steps. (b) Electrical setup to test
the humidit Sensor
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Figure 2: FESEM and AFM analysis of PLA-TIO, sensing film with and without acetone etching.
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Figure 3: Electrical response of the PLA-TIO, nanocomposite humidity sensor.
“* PLA-TIO, nanocomposite-based humidity sensors after treatment with acetone shows

higher sensitivity as compared to unetched PLA-TIO2 nanocomposite sensor.
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Figure 4 Morphologlcal analysis of PVDF-TIO, sensmg fllm with and without acetone etching.

T T T T T T I I I I I I
1oL @ PVDF-TIO, (2.5 wt%- 0.5 wt%) ® - 1.0} M 5wt% PVDF-TIO, (5 wt%- 0.5 wt%) -
- - - - Fitted line - - - - Fitted line
— 08} " _ __ 08} S
L . L s
= ~® =
@ = o -
L o6 @ - L 06 P
[ - - [ - - -
E " .“g -
'S 04 »° : & 041 C gl 7
g o S bes
o] - 3 o
O o2} » i © o2f w.- _
0ol @ | 0oL me----- - |
1 1 1 1 1 1 1 1 | 1 1 |
30 40 50 60 70 80 30 40 50 60 70 80
Relative Humidity (RH%) Relative Humidity (RH%)
70 N . N N M
Boponse Y ' ' Recover y time 95% RH___
11 sec
Z ) Z
60 |- —
550 -
D
(&
= 40 - -
(& ]
(2]
o -
G
(& 30 ]
20 |- —
' % ' A 20% 'RH %
(o) S50 100 150 250
Time (Sec)

Figure 5: Electrical response of the PVDf-TiO, humidity sensor

* PVDF-TIO2( 2.5 wt%- 0.5 wt%) nanocomposite sensor shows linear and stable response
over whole RH range. Sensor also shows shorter response and recovery time.

PVDF-BaTiO;nanocomposite humidity sensor
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Figure 6: Dielectric study of the PVDf-BaTiO,; nanocomposite film.
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Figure 7: Capacitive response of the PVDf-BaTiO; based humidity sensor

“ BaTiO, improved the dielectric property of the PVDF-BaTiO; nanocomposite film and
sensors exhibit a stable capacitive response with reduced hysteresis loss.

PVDF-SPEEK blend resistive humidity sensor
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Figure 8 Resistive response of the PVDF-SPEEK blend humidity sensor
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Figure 9. (a) Thermal stability of PVDF-SPEEK blend (b) Electrical response of PVDF-SPEEK blend.

¢ PVDF-SPEEK ( 5 wt%) blend resistive humidity sensor shows higher sensitivity at lower
humidity level.
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We have investigated different polymer nanocomposites for the development of improved humidity sensors. In the first phase, we studied the potential of PLA-TiIO, nanocomposite for humidity sensing
applications. WWe optimized the concentration of TiO, in the PLA-TIO, nanocomposite and etch the surface of the sensing film with acetone. In the second phase, we studied the PVDF-TIO,
nanocomposite-based humidity sensor and achieved a linear and stable capacitive response by optimizing the concentration of PVVDF. In the third phase, we incorporated the BaTiO; nanoparticles within
optimized PVDF and studied the dielectric property of the nanocomposite film. PVDF-BaTiO, sensors show stable capacitive response with reduced hysteresis loss. In the fourth phase, we blended the
PVDF with SPEEK polymer and optimized the concentration of SPEEK which has improved a great deal the sensitivity of the humidity sensors at lower humidity levels. .=
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