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Abstract

The aim of this study is to develop a high performance chemical gas sensing device with random single
wall carbon nanotubes network. It is found that if the density of SWNTs network is sufficiently high, the
nanotubes will interconnect and form continuous electrical paths. Such random SWNTs network has not
previously been seriously investigated for use as sensing material in gas sensor device. In this article, the high
density SWNTSs network on Si wafers were successfully identified in a MPCVD system with the source gases of
CHaand Hz. The grown temperature in the present conditions to form SWNTs network is 600 ‘C. And the most
effectively promote SWNTs network formation are on the buffer material AION followed by Al203. We also
describe how we use the unique interface properties of SWNTSs network to produce an electronic material that
can be fabricated into devices with high yield and with properties that are superior to current state-of-the art.
This simple-to-fabricate SWNT network based chemical sensors that are chemically specific and capable of
detecting sub-ppm concentrations of dimethyl methylphosphonate DMMP, a simulant for the nerve agent sarin.
Our experiments results also found these sensor devices are as well capable of detecting toxic industrial
chemicals. The detail sensing mechanisms between chemical species to be detected and the SWNTSs network will

be discussed in the text.

Keyword: Single wall carbon nanotubes network (SWNTs), Chemical Sensor, dimethyl methylphosphonate
(DMMP), and toxic industrial chemicals
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