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ydrogen sulfide gas is one of the most dangerous gases for humans because it is toxic, flammable and colorless. In addition

to its poisonous characteristics it is mandatory to monitor H,S in various industries such as coal mining, oil and gas
extraction and petrochemical refining. Current commercial sensors work in high temperature and have disadvantages such
as high cost and high power consumption. Therefore, it is necessary to develop a fast and safe method to detect H,S gas in
low concentrations with high sensitivity. Field effect gas sensors based on one-dimensional nanostructures have been shown
to be a promising candidate for enhanced gas sensing. In this work, the effect of adsorption of H,S gas on electrical properties
of single wall carbon nanotube decorated with palladium nano clusters between two gold electrodes is investigated. For this
purpose, current at different bias voltages in absence and presence of H,S gas was calculated. Then sensitivity of the device
at different bias voltages is computed and compared. We find that the largest sensitivity takes place at bias voltage of 40 mV.
In this bias voltage, the projected density of states (PDOS) and transmission (T) of SWCNT functionalized with Pd before
and after H,S adsorption are computed and compared accordingly. After adsorption of H,S gas, the PDOS and as a result T
decreased significantly in the energy window between +0.02 eV as a result current decreased significantly from 1.53 pA to
0.89 pA. This reduction is due to the charge transfer from Pd nano clusters and SWCNT to H,S gas that results in reduction of
concentration of majority carriers (electrons). The results show that carbon nanotube decorated with palladium nanoclusters
can be a promising candidate for fabrication of FET gas sensors.
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Figure 1: Geometry of the conductometric H,S sensor based on carbon nanotube decorated with palladium groups. Hydrogen atoms (white), sulfur atoms
(green), gold electrodes (yellow), CNT (gray) and palladium clusters (purple).
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