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Preparation and Gas Sensitivity Study of Polypyrrole/Tin Oxide Hybrid Material
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Abstract: Polypyrrole (PPy) was prepared by chemical oxidation polymerization and characterized by elemental
analysis, TG-DTA and FTIR. The influence of oxidant amount on PPy gas sensitivity was discussed. PPy/SnO,
hybrid materials with different PPy content were prepared by mechanical mixing, and the sensitivities of the hy-
brids to toxic gases NH;, H,S, NO at low temperature were studied. The result showed that the sensitivity and sta-
bility of the hybrid materials were superior to those of PPy and SnO, under the same conditions. At 60°C, the
sensitivity of PPy/SnO, containing 5%PPy by mass to 0.05% H,S by volume reached to 104.52, and the response-

recovery time was very short. The interaction mechanism between gases and sensors was also discussed.
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Table 1 Response time(7), recovery time(T,) and sensitivity(S) for different sensors at room temperature and 60 °C
_ NH, (0.1%) LS (0.05%) NO (0.1%)
TJT, S TJT,, S TiT,, S
PPy Room temperature 24/-, 5,=1.18 135/-, S,=1.14 145/*, S,=1.45
60°C 23/25, §,=1.20 45/70, S,=1.15 55/*, S,=1.47
Sn0, Room temperature No response No response No response
60 °C 24/33, S=1.11 25/-, §,=1.49 No response
PPy(5%)/Sn0, Room temperature 23/-, §,=2.29 45/-, 5,=1.68 56/%, S,=4.45
60 C 22/110, S,=3.78 25/69, S,=104.52 40/*, 5,=5.22

—: the recovery time is long, more than one day; *: irreversible.
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