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TONG HQP VA UNG DUNG "HQP CHAT" GRAPHENE - SGI NANO BAC CHO SU'NHAY
KHI AMONIAC
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Tém tit

Graphene, don 16p ctia cac nguyén tir carbon trong mang tinh thé 2-chiéu, 1a mot vat liéu hira hen cho
viéc img dung vao cac linh kién dién c6 kich thudc nano trong nhitng nim gan dy. Trong nghién ctru niy,
ching t6i bao céo qua trinh xdy dung mdt cam bién nhay khi amoniac (NH3) hitu ich dya trén "hgp chat"
graphene - soi nano bac, dwoc phu trén 2 diy dién cuc phang. Qué trinh co ban gdm c6 3 budc: (i) diéu ché
graphene oxide theo phuong phiap Hummers cai tién; (ii) tong hop soi nano bac theo phuong phap polyol; lan
luot phu graphene va sgi nano bac 1én 2 dién cuc bang phwong phép phil quay va phun nhiét phan cac dung dich
tién chat. Su tiép xuc gilta cam bién nay va khi NH3 da tao nén su thay ddi thuan nghich cua dién tré dién ra &
nhiét d6 phong dat dén AR/RO = ~16,6% va d¢ nhay nay cao gip 5 lan so v6i do nhay khi NH3 cua cam bién
dwa trén vat liéu graphene thuan (AR/RO = ~3,5%). Thoi gian d4p g va thoi gian hoi phuc 1an lugt giam xudng
dén ~350 gidy va ~60 gidy. Boi vi graphene duogc tong hop boi cac phuong phap héa hoc co nhidu sai hong, va
khong thé g dung hoan hao cho cam bién nhay khi ciing nhu cac linh kién dién tir. Cac soi nano bac (vét lidu
1-chiéu) dugc dua vao dé dong vai trd nhirng cau ndi nho gan két cac mang graphene lai v6i nhau nhim cai tién

c4c dac tinh dién cua "hop chat" graphene - soi nano bac va dan dén két qua d6 nhay khi NH3 cao hon.

SYNTHESIS AND APPLICATION OF GRAPHENE-SILVER NANOWIRES “COMPOSITE”
FOR AMMONIA GAS SENSING

Abstract

Graphene, consisting of a single layer of carbon in a two-dimensional (2D) lattice, is a promising
material for application of nanoelectrical devices in recent years. In this study, we report the development of a
useful ammonia (NH3) gas sensor based on graphene-silver nanowires “composite” coated on two planar
electrode arrays. The basic strategy involved three steps: (i) preparation of graphene oxide by modified
Hummers method; (ii) synthesis of silver nanowires by polyol method; (iii) coating graphene and silver
nanowires on the two electrodes using spin and spray-coating of precursor solutions, respectively. Exposure of
this sensor to NH3 induce a reversible resistance change at the room temperature that is as large as AR/R0O =
~16,6% and this sensitivity five time than the sensitivity of the “intrinsic” graphene based NH3 gas sensor
(AR/RO = ~3,5%). Their response and the recovery times go down to the ~350 second and ~60 second,
respectively. Because graphene is synthesized by chemical methods has many defects, and cannot perfectly
apply for gas sensor as well as nanoelectrical devices. The silver nanowires (one-dimensional material) are
applied to play the small bridges role connecting many graphene islands together to improve electrical properties

of graphene-silver nanowires “composite” and results in higher NH3 gas sensitivity.
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