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1. Introduction – In this work, we have studied the effect of electropolymerization rate and thikness film

of polythiophene (PTh) on sensitivity and stability of a hybrid realized sensor. The hybrid sensor is the

result of the combination of porous silicon SiP and a conductive polymer which is (PTh), known for their

high sensitivity and stability to environmental change. Porous silicon,

formed by electrochemical anodization, is an interesting material for

sensing applications due to its high surface area. However, in order to avoid

its degradation and to preserve its properties with time, this surface was

functionalized electrochemically with PTh after a thermal oxidation.

Several thicknesses of PTh have been grafted onto the oxidized SiP surface

in order to determine the best conditions for developing the sensitive and

stable sensor. PTh thickness was controlled by the number of voltamogram

cycle (CV) applied. The electrical characterizations of our structure were 

carried out in order to study the sensitivity, the response time and the

stability. The characterizations of the different elaborate surfaces was made by Fourier transform infrared

spectroscopy, scanning electron microscopy (SEM), cyclic voltammetry, contact angle and secondary ion

mass spectrometry (SIMS). Finally, we studied the sensitivity of SiP / PTh structures with different PTh

thicknesse in the presence of CO2 gas, by performing electrical characterizations, at room temperature.

.

2. Experimental - Electrochemical polymerization was carried out in an acetonitrile 0.1 M Bu4NBF4

electrolyte solution with thiophene monomer by sweeping the potential between −1 V and +2.0 V vs

Ag/AgCl for different scan rate from 10 to 400 mV s−1, in order to study the effect of this parameter on

morphology of PTh grafted on SiP. The variation of the PTh thikness was controlled by the number of

cycle voltamogram (CV) applied that is varied from 1 to 24 CV in order to study the thickness effect on

the sensitivity and stability of hybrid structure.

3. Results and Discussion - Indeed, in the region of thiophene oxidation, there is a decrease in the

shoulder with sweeps [1]. The reduction of the shoulder with the scans shows the evolution of the

polymerization.  From the SEM observations (image 1), we can conclude that the change in scan rate (10,

20, 50, 100 and 200mv/s) does not affect the morphology or the homogeneity of the surfaces structures.

The SIMS results, confirm the hypothesis that the polymer is initially deposited mainly in the pores and

by increasing the number of CV the latter increases on the surface forming a very thin film.

4. Conclusions - Stable and-sensitive hybrid CO2 sensors based on PTh and SiP have been developed.

The best conditions of elaboration which present a good sensitivity, rapid response and recovery time

were found by applying to structure 6 CV.

5. References

[1] F-Z. Tighilt, Subramanian, N. Belhaneche-Bensemra, R. Boukherroub, N. Gabouze, S. Sam and S.

Szunerits, Analyst, 136 (2011) p. 4211.

Image 1. PTh/SiP surface 
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