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ABSTRACT

This thesis provides broad knowledge and deep understanding of various topics of
nanotechnology including (1) atomistic model of a nanostructure, (11) synthesis of the large scale
homogenous ZnO nanostructures, (I11) fabrication of nanostructure gas sensors, and (IV) invention
of a portable electronic nose (E-nose). For modeling work, the formation mechanism of silicon
carbide nanotubes (SICNTSs) has been investigated by using the DFTB method. The results show
the important role of defects on the side wall of tubes. The SiICNTs prefer to form sp® bonds
between a Si atom and a C atom. In case of ZnO nanostructures growth, a shape diagram of ZnO
nanostructures grown by thermal evaporation has been presented. The roles of substrate
temperature and powder source temperature in the evolution of the ZnO morphology and the
mechanisms leading to the different morphologies have been highlighted. For gas sensor works,
fabrication of nanostructured gas sensors, including WOz, SnO,, CNT-WO3;, CNT-SnO, prepared
using electron beam evaporation by means of the powder mixing, have been reported. Doping of
CNTs can enhance sensitivity and selectivity of metal oxides gas sensors and can also reduce
operating temperature. In the last work, a portable E-nose based on hybrid gas sensors with new
feature extraction methods has been described. The results show the E-noses can be widely used
for many applications such as quality control of foods and beverages, air protection and human
identification. It is hoped that this thesis will have many uses ranging from basic research to

industrial applications.
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NANOTECHNOLOGY / ODOR

131 pages




Fac. of Grad. Studies, Mahidol Univ. Thesis /v

o ad A o ) g @ saa )
ﬂ']'iWGJlu'li]iJ“ﬂ@Lﬁﬂ‘Vlif]uﬂﬁllfﬂUWﬂWTqﬂUuwuﬁTL!‘U'ENﬂ?“ﬂl“ﬂul“ﬁﬂiﬂMiﬂiﬂﬁi'lﬂll,ﬂﬂu"liu

DEVELOPMENT OF PORTABLE ELECTRONIC NOSE BASED ON NANOSTRUCTURE GAS SENSORS

Fy1a 2dygy 5037004 SCPY/D

Q

5.0. Gand)

- a a Jd A = QJ a a a A 4 o o
ﬂmgﬂiiﬂﬂ1ﬁﬂﬂ¢§ﬂﬂ1’lﬂﬁﬂuwu& 5310YT 1NALITY, Ph.D., 9ATT IABDUATIUUN, Ph.D., YU

AAuga50330, Ph.D.

UNAAED
a ~ ¢ o Aygye o v Y9 a = v 9 v
Ineriwusatvuil ldvamssuanuiuazanudladednluideaisg medmunlu
2 a o a 9 [ [ 4 a J 4
maTulad o1y MyoenuuUBezaeuvedInseaseiagu T, msduasiziu Tugedoon lad
Y a I saA v Y
punlaseadneane,  msdssavgmaswsesndlasaiuuuuly,  tazmaiayn
a s a d o @ a ' aa 4
srannseinduuuwnm’ld dmsuaudunmsesnuuy nalnnszurumsinaneu Tudanounis
9 =< 9 =} am @ Y Y I3 X o
ludlagnane Tael¥sziienisn1anieuduDFTB #aninaas ldiaadlfiiudanudidguea
a U A Y 1 aa 4 g aa J J A
MINAANUUNNTO (Defects) NHTTvoane Tuganoums lua neuTudanoums luareuiig
@ 1 aa 4 @ J a J
AFWUTZUDY sp” 5THIN FanauezaouiarAmsUouezaay Tunuaudaaszivilugenoon
4 1 1 a J S A ax a 9 k) o
lod laozunsugiinanauesnlugidosn lva Nilgnlaeismsszmadaanuieulagninaue
v
UNINUDIRUNYUFINT09TY tazgunglvesaisaiaulumsnannurainnaievesglsnueu
a J 4 { 1 v @ 1 o w o @
Tugsnoon loa uaznalaniinanennuuanarsveslaseadeainan ldgnldanudiay dms
9 2 [4 a I 4 9 a
NumuMasEes Mlssavgmasees unyIaseaiieu Ty 1wy WO, Sno,, CNT-WO,,
= = ad o ad ) Y A
CNT-SnO, figniesen Taeisarszimedianaiou lagns Idarsnavuena lagniteaiu n1519e Iag
J 4 2 A v J
nou Tumsveua s aNTAMIADUAUY HagMsdenasUaued RN UM ures U
MYya oo ! a o Yy Y
Tavizoon laa 14 dnnedadiuisasisanguginisiiaiulasndle Tusiugaiie ayn
ad a 7 Y Y J 4] J an =< 9 [
siannsetnduuunnmla laeldilse Temininmaasesuuugnrauuaz IsmsastoyaunnIng
3 1 ad a o o L4
1&8gnussers wanisnaasslduansliiiud ayndiannsetndaunsmimn s Towila
Y 1 Y A A Y Y o
nanratea I 15y asalFlunmsaruguaanIme s uazinsesdy, ansalélunisiesnu
Y 9 (J Yy o XK v 1 a a 4 o A I
Ao tazawsa lglunmsszyaiyaaala Tuian1anian mertinusaiuil iy

P ae v X = v Y a o
1]5$Iﬂ“]fuWQLLW%WﬂQTu’Jﬁ]ﬂ@W“WHj}WU 5]Uﬂ\1ﬂ"liGl"]ﬁWUllﬂﬂiﬂiuigﬂUQWﬁTWﬂiﬁll

131 ¥






