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Fig. 1. The process flow for the preparation of silver nanoparticles/PS gas sensors.
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Fig. 2. XRD patterns of silver nanoparticles/PS com-
posites: (a) S1; (b) S2; (¢) S3; (vertical lines: JCPDS
no. 04-0783).
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Fig. 3. SEM images of PS and silver nanoparticles/PS composites: (a) PS; (b) S1; (c) S2;
(d) S3; The inset in (a)(b)(c)(d) are the cross sectional view of the corresponding products.
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Fig. 4. The dynamic response of the gas sensors (sam-
ple PS, S1, S2 and S3) to various concentration of NHg
at RT.
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Fig. 5. Relationship between the sensitivity of gas sen-
sors (sample PS, S1, S2 and S3) and NH3 concentra-
tion at RT.
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Table 1. The gas sensitivity and response/recovery

time of gas sensors (sample PS, S1, S2 and S3) to 50
ppm NHjz at RT.
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Fig. 6. Sensitivity of gas sensor (sample S1) to various

gases at RT.
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Abstract

The p-type porous silicon layer with the aperture about 1.5 microns and hole depth about 15 microns is prepared
by electrochemical etching of a p-type monocrystalline silicon wafer with a resistivity 10—15 Q-cm and along [100]
orientation in a double-tank cell which consists of the electrolyte (volume ratio HF: DMF=1 : 2). Silver nanoparticles
film with different thickness has been deposited on porous silicon by the electroless deposition for different deposition
times. Morphology and microstructure of the silver nanoparticles/porous silicon composite and ere studied by scanning
electron microscope and X ray diffracmeter. Result indicates that the silver nanoparticles are uniformly distributed on
the surface of porous silicon and the deposition time has an important influence on the morphology of the composite. The
gas-sensing properties of the silver nanoparticles/porous silicon composite to NHs are tested at room temperature by the
static volumetric method. Results show that the deposition time has a significant impact on the gas-sensing properties
of the silver nanoparticles/porous silicon. In a short deposition time, the composite with an appropriate amount of
silver nanoparticles doped on the porous silicon shows good gas-sensing properties to NHs with high sensitivity, fast
response-recovery characteristic due to the high specific surface area and special microstructure. At room temperature,

the gas sensor has a sensitivity of about 5.8 to 50 ppm NHs.
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