=

2] g2 R

Korean Journal of Materials Research
Vol. 15, No. 3 (2005)

zulg Fuwo] 9@ olastta Uestolole 4%

w5 - QAT AR - o AT - FA LI - )
wthet A58 5t
AR AT FHITAATAE

SN S AT AL RE
R E L NP E 2 e

Growth of SiO; Nanowire by Catalyst Evaporation Method
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Abstract SiO; nanowires were synthesized using the catalyst evaporation method. Grown nanowires had
different shapes by kind of used metal catalyst. Mean diameters of grown SiO, nanowire were about 30 nm.
The kind of catalysts affected microstructure of grown SiO, nanowire because of its typical growth reactions

through the liquid state metal catalysts. Optical property were measured by photoluminescence spectroscopy.

Relatively broad peak was obtained and mean peak positioned at 450 nm.

Key words SiO, nanowire, SiO, nanowire, SLS growth mechanism, metal catalyst.

.M B

A o) &) o) TR mstolo
F A=A et z2rt 7 55
AL olFolA A JloH, H
SAF7E YL QU EAQL o 7F Abstot
A Ashta? gsba? Folu oSkt E A
of AxE I Urt oJikstA HiegtolojE F2 717
A Zpwe} i 3 H713 5L 7R o] A
AEAR FEWI glon . Hoe HALFAYO
TP orA B2 EETFso] FEUNL
At
(vapor-liquid-solid) A7 7"E o] &3l A= Ao
dnboz dEA glom, YN AEE vstoloje] A
9 VS (vapor-solid) 471 7YE o]&3td A€}, ¢
Abshtd viegtolo] 9 tiFE VLS A717E At
43 71sEEA oy glolx AV olgske A

Mo org g
=y
N

1.
o

3

o]

glo} ol¥shita Lheslolol® AR, A o
A Eue e B

"E-Mail : kimjsoo @Xkist.re.kr

189

2. AE dy
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(solid-liquid-solid) 43771102 o] &3t} 7|&¢] 714

Fiae 2o Eaduhe HuAAA
7197 ¥hES FEAIA oJAtgtA WiestololE A
FAFRT. EFE 224 Ta, Ni, Fedt WE AHE-3I4
o HRGE A HEltAE SYoR AR WHEHe
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T2 F, 2R AEA AAEE F4 (100, p-
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Flow Controller)= Al-&3le] Z&31gt}. o] Ao A}
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(M : quartz reactor, @ : metal catalyst,
® : ALO, @ : Si substrate, ® : flow of Ar,

Fig. 1. Schematic diagram of reactor used SiO, nanowire
growth by SLS growth mechanism.

Microscope, CM-30, Phillips Co.)& AHME-3le] £-A31%
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37 $13td YAG laser (A=355mm)E ARg3ste] 42
o4 PL (Photoluminescence)S =74 3} t}.
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TaE Hoi2 AHS3 7(Fig. 2(2)) HEES]
gpojoie} AgAgo] olFAHE & 4 ASATh oA F Y

A

POV

Fig. 2. SEM images of grown SiO, nanowires using various
catalysts. (a) Plane image of SiO, nanowires using Ta catalyst,
(b) Cross-sectional image of SiO, nanowires using Ta catalyst,
(c) Plane image of SiO, nanowires using Ni catalyst, (d)
Cross-sectional image of SiO, nanowires using Ni catalyst, (e)
Plane image of SiO, nanowires using Fe catalyst, (f) Cross-
sectional image of SiO, nanowires using Fe catalyst, (g) Plane
image of SiO, nanowires using W catalyst and (h) Cross-
sectional image of SiO, nanowires using W catalyst.
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2
renching d/o| &A=E 4 it}
SLS A&7l A brenchingS M Z-& 2 oA
2tk VLS 437177 9sle) AFd Uiesjoloie] 73
S, A&EA QEIFES Fgo] o]FAY] widd W
o wrEoixl Al M2 L o] AgElo] o] Ao
doh FHA FAE o] N2 Fuf ZES sl
VLS AA7IF ofste] o] o]Foix|= Flolt}
brenching®ll 9lste] AAE Uooloi= 22 JAE
vistolole] AR XA #Arh eyt SLS 477
TollA WA= brenching 42 987K T80l o
AUR] e AdEjollA o]Fojzirt YEEHL VR
e FEEHY FuidA 838 EAE] i
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Fig. 3(b)ol A¥ SAED (selective area electron
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Fig. 3. TEM images of grown SiO, nanowires using various
catalysts. (a), (b) TEM image and inserted SAED patterns of
Si0, nanowires using Ta catalyst, (c), (d) TEM image and
inserted SAED patterns of SiQO, nanowires using Ni catalyst
and (e), (f) TEM image and inserted SAED patterns of SiO,
nanowires using W catalyst.
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Fig. 4. EDS spectra of SiO, nanowires grown by SLS growth
mechanism. (a) Ta catalyst used, (b) Ni catalyst used and (c)
W catalyst used.
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Fig. 5. PL spectra of SiO, nanowires grown by SLS growth mechanism. (a) Fe catalyst used, (b) Ta catalyst used, (¢c) W catalyst

used and (d) Ni catalyst used.



194 =z -
Si/Siox AlH Al low energy carrier excitation” &
AE7|x gt ojAStA olojollx] dojx|= o
FEFe ot AFs| Aysrie o, IA AW
¥ neutral oxygen vacancy®l] 1% djaje] 7pg UnkH
olt}. 540-550 nm thdollA] HZE shoulder peake
Junjie5¢] Q7ML LAFUCH, HA] neutral
oxygen vacancy®l &3 dJo g Mu ot ofF W
g3k o]2o] AR ¥urt. 700~750 nm HHFA
ZEE peake 20~30nm HAFE 7 Si i 9fo]o]d
A BASE peakst ohS- FARSIE D BB inter-
face statedl] &3 AA}ol] 2§ quantum confinement
effecto]l 23 Ao2 B girk. 22t A3 peak
o] WAl XA B 3

B Ao A olakshta viestolee] B, &
Ay Hus3E AL pentral oxygen vacancy©ll sk A
o AR, o} WAR o) idshiol e EFT) A
o thak FAF el o]&o] AYHA &2 AHlolth

v

4. 484 £

ThaFst 20} SLS A7 TE o] 88te] oitsta
Uicololol s A ZeH, 11 B Hrlsidlch 4%
B YicdolojE AREE Fule] FH et AR THE
60-])\01-_0_ 3%5104011] 1 OJO]O &u}]e Es} /\-1 _‘,].
Ao zpolol A WA= AoZ BT AFE Ux
gloloje] AL ¢k 20~30 nm AEEA VLS A7+

o oa AAw olatala ieoolojet frAletAT F
FAAHA ARAHAE F3he] YA SLS A7
F2 ARGULS Y F AdNew, FTH EHF
AA AAaaddo] Yyeids I £+ UATh

=

At

<

2 A7 H3b7)er 2147 Zeee] AFAHBAK]
o] A s e Ee] A E: 04K1501-
0311022 FHHAFHT

1]

3

i
o

1. S, Ijima, Nature, 354, 56 (1991).

A - AE -

oJAE - AL - A

2. N. R. Kim, I. S. Kim, D. J. Byun, D. H. Rho and J. W.
Yang, Kor. J. Mater. Res., 13, 668 (2003).

3. D. H. Rho, J. S. Kim, D. J. Byun, J. W. Yang and N. R.
Kim, Kor. J. Mater. Res., 13, 404 (2003).

4. 1.J. Li, X. L. Chen, H. J. Li and Y. D. Xu, J. Cryst. Gr,,
236, 71 (2002).

5. D. H. Rho, 1. S. Kim, D. J. Byun, J. H. Lee, J. W. Yang
and N. R. Kim, Kor. J. Mater. Res., 14, 482 (2004).

6. J. Q. Hul, Y. Jiang, X. M. Meng, C. S. Lee and S. T. Lee,
Chem. Phys. Lett., 367, 339 (2003).

7. E. L. Givargizov, J. Cryst. Gr., 31, 20 (1975).

8. Z. G. Bai, D. P. Yu, H. Z Zhang, Y. Ding, Y. P. Wang, X.
Z Gai, QL. Hang, G. C. Xiong and S. Q. Feng, Chem
Phys. Lett., 303, 311 (1999).

9. K. H. Lee, H. S. Yang, K. H. Baik, J. Bang, R. R. Vanfleet
and W, Sigmund, Chem. Phys. Lett., 384, 380 (2004).

10. D.P. Yu, Y. J. Xing, Q. L. Hang, H. F. Yan, J. Xu, Z. H.
Xi and S. Q. Feng, Physica E 9, 305 (2001).

11. Z. W. Pan, S. S. Xie, L. F. Sun and G. Wang, Chem. Phys.
Lett., 299, 97 (1999).

12. C. J. Lee, J. H. Park and J. Park, Chem. Phys. Lett., 323,
560 (2000).

13. B. C. Satishkimar, P. J.Tomas, A. Govindaraj and C. N. R.
Rao, Appl. Phys. Lett., 77, 2530 (2000).

14. X. Chen, C. Ay, J. Lin, X. Wang and Y. Qian, I. Cryst.
Gr., 253, 357 (2003)

15. K. H. Lee, S. W. Lee, R. R. Vanfleet and W. Sigmund,
Chem. Phys. Lett., 376, 498 (2003).

16. D. H. Rho, I. S. Kim, D. J. Byun, J. W. Yang and N. R.
Kim, Kor. J. Mater. Res., 14, 175 (2004).

17. H. Yumoto, R. R. Hasiguti, T. Watanabe and J. Igota, I.
Cryst. Gr., 87, 1 (1998).

18. J. Q. Hul, Y. Jiang, X. M. Neng, C. S. Lee and S. T. Lee,
Chem. Phys. Lett., 367, 339 (2003).

19. T. V. Tirchnska, M. M. Rodriquez and L. Y. Khomenkova,
Surface Science, 532, 1204 (2003).

20. J. J. Wu, T. C. Weng and C. C, Yu, Adv. Mater., 14, 1643
(2002).

21. T. V. Tirchnska, M. M. Rodriquez, A. V. Hemadez and K.
W. Cheah, J. Luminescence, 102, 551 (2003).

22. H. Nishikawa, T. Shrioyama, R. Nakamura, Y. Ohiki, K.
Nagaswa and Y. Hama, Phys. Rev., B 45, 586 (1992).

23. 1, Niu, J. Sha, N. Zhang, Y. Ji, X. Ma and D. Yang,
Physica E, 23, 1 (2004).

24. D. D. D. Ma, C. S. Lee, EC. K. Au, S.Y. Tong and S. Y.
Lee, Science, 299, 1874 (2003).

25. B. K. Teo, C. P. Li, X. H. Sun, N. B. Wong and S. T. Lee,
Inorg. Chem., 42, 6723 (2003).



