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Abstract

Project Code : MRG 5980019

Project Title : Metal Oxides Doped Pillared Graphene Gas Sensors for Volatile

Organic Compounds Detection

Investigator : Asst. Prof. Dr. Chatchawal Wongchoosuk
E-mail Address : chatchawal.w@ku.ac.th
Project Period : 2 Years (May 2016 — March 2018)

Abstract: All existing carbon nanostructures including 0-D fullerene, 1-D carbon nanotubes, 2-D
graphene and 3-D pillared graphene are a promising material as building blocks in current science
and advanced technologies. Due to their unique properties including chemical and thermal stability,
extremely high tensile strength and elasticity, high conductivity, etc., they have been applied for
various applications such as display, transistor, memory, solar cell, sensors, electrochemical
applications, biomedical applications, etc. In this project, we present the fabrication of graphene,
pillared graphene and metal oxides doped pillared graphene gas sensors for gas and volatile
organic compounds detections at room temperature. The carbon nanostructures were synthesized
via thermal chemical vapor deposition method. The sensors were fabricated by various techniques
including drop coating, screen printing, and mechanical exfoliation. The results show that graphene
sensors exhibit high sensitivity and selectivity to NO, while ZnO doped pillared graphene sensor has
high response to methanol at room temperature. Moreover, our new sensor called as flexible
alternating current electroluminescent (AC-EL) is presented for the first time for ammonia detection
at room temperature. The results presented in this work may open the door to the new applications
of EL which combine display and gas sensor technologies into one smart wearable device in the

future.

Keywords : Gas Sensor, pillared graphene, graphene sensor, electroluminescent gas sensor,

Bilayer graphene
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