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Direct synthesis mechanism of amorphous SiO, nanowires from Ni/Si sub-
strate
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Abstract The amorphous SiO, nanowires were synthesized by the vapor phase epitaxy (VPE) method. SiO, nanowires
were formed on silicon wafer of temperatures ranged from 800~1100°C and nickel thin film was used as a catalyst for the
growth of nanowires. A vapor-liquid-solid (VLS) mechanism is responsible for the catalyst-assisted amorphous SiO,
nanowires synthesis in this experiment. The SEM images showed cotton-like nanostructure of free standing SiO, nanowires
with the length of more than about 10 pm. The SiO, nanowires were confirmed amorphous structure by TEM analysis and
EDX spectrum reveals that the nanowires consist of Si and O.
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Fig. 1. SEM images of SiO, nanowires (Ni catalysts/Si substrate)
(a) Surtace morphology of SiO, nanowires, (b) Cross-section of
SiO, nanowires, (c¢) SiO, nanowires at low temperture (800~

850°C).
A BFA EshH, Hgk Sio] EMiEET) AstEo] Aka
9}—4 Ago] AAHACE Ni-Si IFES 950°CRT}; ¥
2 7% six stable intermetallic 422 ST} Ni,Si
’Fel A$- 200~350°C %_‘E Bl BEEI, 700°C
o) 2EoX= NiSi 4oZ Ex|dcH9)].

SiO, nanowires®] A% ’—‘1—% Si + xH,0 = Si0, + xH,
ot}



258 W.Y. Song, T.I. Shin, H.J. Lee, H. Kim, S.-W. Kim and D. H. Yoon

H284 nanowires®] T4 WlAUES screw dislocation
293} Vapor-Liquid-Solid(VLS) Edo] SlEH], A
Bgle B Ayor A3 HIAZA Si0, nanowires?]
A% dAUSES dEstetd o AgstA] 4 T
A2 Vapor phasecllAe] &S 7HIC R 3= 71 &
VLS R4e whdd %9 nanowires thE Aol 7t
7 Bol A8H vk A nanowire®] /474 x|
Zflell  gas-source(vapor) growth medium ZH-AlA
Zulle} eutectic mixture® YHEHA A7Fo] AlzHEL)
Ni& Fu|Z 3= Si nanowires TA-S A EH, HA
HE-2o Saf B2 Ni ke FES & Y A
Alolz2=2 A samples ¥ Ar 7kAE ISP AL
2202 &89, Ni Y= A ¥l Sig} quartz tubel
ol = O7F A Hz £83 ool Ni-Si
3 8 o] I H, FFFHE 0, 7k ¢
3l solid-liquid interface® FE] 3+ W3EOZ nanowires
o] AigA e Aol st Hol A= ¥hE- 7k
o8l solid-liquid interfaceollA] thAAle] 7)X)& Zlo)
VLS &4 718l 13 vie 2% 3400 Sas o

{ AowY Sanlege O WD —— =} G o

L BDWAY I §F @b o

Fig. 2. SEM images of SiO, nanowires (Ni catalysts/TiN buffer
layer/Si substrate) (a) Surface morphology of SiO, nanowires,
(b) Cross-section of SiQ, nanowires.
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Fig. 3. TEM images of SiO, nanowires and EDX analysis (a) Low-magnification TEM image of SiO,, (b) HRTEM image of SiO,
nanowire, (¢) Chemical composition of SiO, nanowire.

Table 1

An EDX spectrum of SiO, nanowire
Element Weight % Atomic %
Cx 29.47 51.82
o 18.20 24.02
Sig 16.12 12.12
Cuyg 36.22 12.04
Totals 100.00
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