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Abstract

In this study, CuO nanowires have been synthesized by thermal oxidation of copper foils.
The nanowires density, morphoiogy and microstructure of the nanowires were studied as a
function of atmosphere, temperature and annealing time using scanning electron microscopy
(SEM). The atmosphere, temperature and annealing time have been found to have a pronounced
effect on the nanowires formation and morphology. The maximum nanowires density was
observed by annéaling in oxygen atmosphere. Within the temperature range of 400-700 °C, the
nanowires formed has straight with diameters between 57-68 nm and lengths between 2-3 pm.
Furthermore, increasing the annealing temperature may increase in the nanowires density,
diameter and strength of the nanowires. It is seen that the maximum density of the CuO
nanowires were successfully obtained from an annealing temperature of 550 °C for 4 h in oxygen

atmosphere.
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NOWAY N30 Copper (Cu) FUNBTIUAN WIINAIN Cuprum Jumpiadn 11
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232 aulAveInaIag (Properties of Copper)
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N 1 %50 2
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HAvoulaana (Lattice dimension) 3.6078
ANUMUMHLA 20°C (g/om’) 8.96
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ANNDATUNIL 8.8
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msnafvaizuds (Solidification shrinkage) (%) 4.92
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2.4 nstuleseanlud (Copper oxide)
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241 Tassadunednlosesnlesd (Structure of Copper oxide)
aoilulosoan’lad  (Copper oxide) AWuFIMIA woagluslvesiafaoon lad
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gﬂﬁ 24 Tﬂiﬂﬁ%ﬁﬁ“ﬂ@ﬁﬂﬂﬂlﬂﬂgﬂﬂﬂq“ﬁﬁ} (Copper (I) oxide) (www.elements.com)

Unit cell

@ ozasunasuae
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311 2.5 Tnssadrsvesneriloseonlaq (Copper (IT) oxide) (www.elements.com)

242  audinvesneiulesesnlan (Properties of Copper oxide)
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anlsaoenlad (Cu,0) ﬁymﬁ’ﬂimafga (Formula weight) HfWMAY 143.09 N5y
Ao Tua AWMLY (Density) 6.0 NSUADIMARITUAWAS RUNNINABUINAT (Melting
point) 1235 semusaiiua Hautiaiumsnadiyiiad (P-type semiconductor) IAL%I9714
PP EARE AT TR (Energy band gap) Nanlszinm 2.21 sidnaseuTlad (ev) daudiilsn
00l (Cu0) Vi ﬁﬁymﬁﬂimaf}a (Formula weight) 1MA1 79.545 nsudelua Ay
MUY (Density) AU 631 niuAegnuIAsuAmAT qungiivasuimal (Melting
point) 1200 41300 erwalFea Hauiailuasaeiiyiiad (P-type semiconductor)
HAZFIINTEN TN 911 (Energy band gap) DAnszana 1.85 didnaseuTlad (ev)
Wednsaoonlad (Cw,0) wazAnlinoonled (cu0) Maunsaazaeihld idesnnney

woeseon ledriuiumsisznovlszmneenlodyoslans (Metal oxide)

d d
243 msszgnaliauneinleseanlad (Application of copper oxide)
= o o (4 o da o d = o o
243.1 imshasduleseenlaaunly wihdumadsdnnsladad  uieviuilu
aa d L4 ~ a' 4 Jd : a aaa 9 o
aneuaeiluleseenladuuaned - iesnnaouleseenladiiuannsaifnlfasodeundy

Y &K A Y | ad 4 1a o a Py a Ay
180 SalimsdehuddnaseuluaaddSinaun uaziimanuyinu ldluusnanai

Electrocrystallization Parameters
Electrolyte concentration

Solvent
Temperature
Current density

QO-ring —

Thermometer
Adapter —*

Charge transfer salts

H pool NN\ crystallize on anode.

Pt Wir¢ ——»

Electrolyte
Solution T

Undissolved - o

317 2.6 gunsaiirad I I funil (www.chemistry.uah.ed)
° ° v o @ a 4 4 I J
2.43.2 ilihindudadniufaiy (Gas sensor) tifoannaoinlesoon ludiigamy
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4 ] a o ¢§ v o a A
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(eg. SnO2)

gﬂ‘ﬁ 2.7 15903 19909ATDIANTUA 1% (www.figaro.co.jp)
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@ ° 4 J
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2.433 ilihidnh b llgamgiIngAge (High-T, superconductors) 1104910

e Vv
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L2 o 4 ) A
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37 2.8 Tnseadandnvesdni IWfidedn YBa,Cu,0. (3) lattice

Y

(www.thi-berlin.mpg.de/th/personal/hermann/YBaCuO gif)

a L% d

244  MAUAMIAUATIZH (Technique of Synthesis)

2.4.4.1 MANAMNIAIUAINIANN3OYU ( Thermal Decomposition ) Al

misdsznavlany (Metal compound) 11t Precursors

Tl f.f. 2002 Congkang Xu. WazAmz (Xu2002) AnIMsHIsNLAzauTAve

1 a J I'4 a a
LWN‘LJﬂu“NﬂE]E]ﬂvl"Ifﬂ (ZnO nanorods) ﬁ?ﬂl‘ﬂﬂﬂﬂﬂﬁﬁﬁ”lUGl’J‘V\Nﬂ’J'lll%l@u (Thermal
.. ya o aa a P=1 o a o

Decomposition) Tﬂﬂﬂﬁ“lwaﬂazcmaamimum (ZnC204) tflu Precursors ($138U1NUIUIA

8THIAA (Zn(CH,CO0),2H,0) 1agnsaoenanan (H,C,0,2H,0) mwauiuluiiismes

a =4

£ . ~ o .o =
(Nonyl Phenyl ether) &9y iiilu Surfactant 91mfuirliloy figaimgii 50 6960 varm

u

=) o 4 < a J aa a 4 Y
wased wu 6 Filue  ileouaiwdns 18 Fedezdiiavzdlama zac,0,) Faldhi

1 a J L4 @ q’/’ o a o aa
Precursors 1UMIIA3oMUNIUT TUFIA 000 1A (ZnO nanorods)  HaIINMIUINTIRe T a0

'
= a

a { 1Y d °
Flaa (ZnC,0,) Nwsouldmauiulmdouanelss Nac) udnhlen figamn

Q Vv

g

=1 o P g 9 o ' a o
950 oA UBALKIY WU 2 ‘HQINQ LUBIWUE TN uul'ﬂqu’liucﬁﬂﬂ@f]ﬂ.lmﬂ (ZnO
= Yy gy vy J & o
nanorods) quﬂa131ﬂ6301ﬂﬂaﬂu1ﬂau qaisasanuenIuen agasagagena

= L4 o w :j o 1 a J L4 b4
2INvI AUy mﬂuum'hJutJmeuﬂu%iﬂaaﬂ"lcm (ZnO nanorods) ®8NAY
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v '
9W8aATI9iIn  (Ultrasonic bath) vimitnilihimsinneidanmios TEM wuduman
a J g = = 1
Tu%aRoon14a (znO nanorods) 14  Hidusimguinmalszina 10 81 60 wrTumas
IS =2 o ~ o a ' a
waziinnwen 109 3 lulaswes  deglii 29 Tasdnvazvesnsidauan Tugioen

"lcliﬁ’ (ZnO nanorods) ﬁ'utﬂmmu Vapor - Solid Growth Mechanism (VS)

117 2.9 nvianTudanoen lod (ZnO nanorods) (Xu 2002)

TuTiABInY Congkang  Xu. wagame (Xu2002) ladnyinsnsamazauiaves
' d 4 9y a ¥ ¥
unanTuneduloseenlad (CuO nanorods) — AremAtiamMsda1ofIMaANLZeY (Thermal
4 aa a
Decomposition)  lagn1sldnetilesesdiassdlmua (Cuc,0,) 1HuPrecursors Tawas
P o’/’ ~ a o a o a
wasumsasdunldlumanasounndiezdian (Zn(CH,C00),2H,0) Huneiilosezdian
(Cu(CH,C00),2H,0) waziimirllimsinsgidwnios TEM - sswudumian Tua
J ~ q’;’ o [ d
esoon1ad (Cuo nanorods) 11U Tvinadurmuguinaralszing 30 &1 100 1Ty
@ = [V a 1 o 4 q’;‘
was asgdn 210 Tasdnvazvesmsfaunanlunetiesoen’led (Cuo nanorods) 1iu

Li‘lwmu Vapor - Solid Growth Mechanism (VS)
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317 2.10 uwnan Tunetulosoonlad (CuO nanorods) (Xu 2002)

2.4.4.2 MARAMITAISAINIANN3OU (Hydrothermal Decomposition)
=) ° o d
1ull A.A. 2003 Di Chen uazANE (Chen 2003)  MMsAUATIEHOYN AU IUYDA
J Jd . a o = : I
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o | ~ v ° s s o
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T aan a L4 : o
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4 o Y 3 g : '
dioh lAnudnuuzvesnetiloseonlaan Idd1umatia - FE-SEM  wun 3us1eveanell
' v ' '
wofoonladildinu  TjUieilndfvsiu  Aedludnume  Shuttedlike  uazfivinai

Tndifsanu dagin 2.11
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3 2.114) uaz B) uanseynimnluvesnatilofoon luaniaionld

ianuazidu Shuttle-like (Chen 2003)

2.4.4.3 MANARBATIATUNIIANIOU (Thermal oxidation)
Y o d 9 4
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4 a a @
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