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Abstract Tin dioxide, SnO,, is applied as an anode material in Li-ion batteries and a gas sensing materials, which
shows changes in resistance in the presence of gas molecules, such as H,, NO, NO;, etc. Considerable research has
been done on the synthesis of SnO, nanostructures. Nanomaterials exhibit a high surface to volume ratio, which means
it has an advantage in sensing gas molecules and improving the specific capacity of Li-ion batteries. In this study,
SnO; nanostructures were grown on a Si substrate using a thermal CVD process with the vapor transport method.
The carrier gas was mixed with high purity Ar gas and oxygen gas. The crystalline phase of the as-grown tin oxide
nanostructures was affected by the oxygen gas flow rate. The crystallographic property of the as-grown tin oxide
nanostructures were investigated by Raman spectroscopy and XRD. The morphology of the as-grown tin oxide
nanostructures was confirmed by scanning electron microscopy. As a result, the SnO, nanostructures were grown

directly on Si wafers with moderate thickness and a nanodot surface morphology for a carrier gas mixture ratio of
Ar gas 1000 SCCM : O, gas 10 SCCM.
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Fig. 1. Schematic diagram of the thermal CVD system in this research.
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Fig. 2. FE-SEM images of as grown tin oxide
nanostructures with same magnification(x100,000)
for different growth conditions. Ar : O, ratio
is 1000 SCCM : (a) 5 SCCM, (b) 10 SCCM,
(c) 20 SCCM, respectively.



g4kl 3] A] Al19A A|10%, 2018

40 |

30

20

303) S0,

:

(618) SnO3

10

Intensity (cps, x1000)

0 1 1 1 1 1 1 1 1
100 200 300 400 500 600 700 800 900 1000

Raman Shift (cm™)

. Aor ~ si
=] Q

=2 @

~— 30 ~ 6“
Ed = =
G b s
=3 g
320 -3
2 0}

[F]

e

£

(b) -

5i

0
100 200 300 400 500 600 700 &00 900 1000

Raman Shiftlcm™)

40}

5i
30F

(208) SnO
(238) Sn304

(308) SnO,
(624) SnO;

Intensity (cps, x1000)
()
=

0 1 1 1 1 1 1
0 100 200 300 400 500 600

700 800 9001000

RamanShift (cm™)

Fig. 3. Raman Spectra of as

grown tin oxide

nanostructures on Si wafer with various ratio
of gas flow rate Ar(SCCM) : O(SCCM) (a)

1000 : 5, (b) 1000 : 10,
respectively.

and (c) 1000 : 20,

w0 Fig. 2(b)e] ¥HE G2 AAHoz st 2
71¢] Nanodots FEjo]™, o] 7]2e] A el A
Y3 Nucleationo] =] 474d o2 ek
Aok weba g3t 71A Q1 0,9 -3kl whebA Akl
A Vapor®] 1733} wh-&-3t A7 w7 YSe] 27 Yet

v Aoz JATET) Fig 2(c)E B

SCCM oz EH S o= Aoldt

= S
%ﬁi’% “Hoﬂ Sn203, SIl304, SnO, %‘9’] ‘:}
EAE o] WA FAE etz
o] 44 A& & 4 SUth Y. Abe AT LET AL C.
Inignez A TFLFNIME A F30] wWE RuO, %
5 8 3 AFAEIE HusiEd
[17,18], 5AZ AkA el A Y729 Jef W3}
g 5 9l e Rske AHAe gl met
718 € %%ﬂr Ahaeste] whg uil?M*O] EPEﬂ “H
9}

oA
ide”} Ezﬂﬂ(ﬂ A AadEs ¢ -’F ATt
”‘3 $E s Ve E o 24 SAE A
| $18F] Raman 33 245 AAI8H51oH, 1
= Fig. 39 YeRNATE Fig. (3)a ¢} Fig. 3(b)§ B
ATk F3E 5, 10 SCCMeZ Z3S 49 23
s}

10 ox
dr
=
‘é’

")
2,
4,
>
o,

SnO, A784THE Zhe YwEe] 44 a’i%g
g 2= 9tk Sn0,9 F& ¥=E 301, 620 cm™ &
A Bl = ok mgk 7|Ho R AREE A2 9ae
A717F $nO, Als BT} wf¢- kAl Yepd 2 0 R AE
4 nm9] §F FAE 2HE Sn0, Wt Eo] AAd
AOE FFE 915}. 53] AkAe] f9o] 5 SCCM ¢
w ol = SnO, g2 JeFatA ek 10 SCCM &
& SnO, <] *fﬂ 338 Aozl A& F3dte]
g/de] ¥ - F9 Sn0, YieTE=] 4
< I F vk AT AATRae FEE 20
SCCMe g2 & ¥ Fig. 3(c)9 7%, SnO,
Sn;04, SnO, 59 AARNOZHE 7]¢ld= 417}
208, 238, 308, 624 cm’' A o)A LPE}J" 3l

L
>
fol
L
=]

m

'U_.u

o

73_%0“11 7‘_:‘3_7(—]6]—14 A} 5\38‘_} E}o]%]— ] Lt Zigi
gk %61 A& 713 93] 79} olakelaA
A71E vlasl] RS o, Si Peak/SnOx(624

cm‘) PeakJ )7} 455 Jehfdch Aarkee] £
o] Zt7} 5,10 SCCMY! Fig. 2(a)¢} (b)E A2l 1 =9}
olatslaA] mA9 w7} oF 2191 A& 7S, Aka
7}2298) F3o] 20 SCCMS! Aol vlad FAE F

Aot thFe AAGS zhs Ak YT zEo] 4%

° o~
1 3s 9 g Utk

%0,
o
(o3
O
rlo
e
(0]
"]
°
=2
>
_>&
Jalt)
JFJ:
o
r&l‘
=5
2
ot
oi
[UO
o oy
e

U



olksIEY e aEe] el Ak fpol v

rle

g gt

©

20 T L] L] L] L] L] L] L] T T
—~ (a)
S 15
f & O
X | g Z
o = = g
a 1f = = -
L = o =
S = -
ey & o )
2 5l 2 E
2 g &
a T
o =
c
= 0
20 25 30 35 40 45 50 55 60 65 70 75 80
20 (degree)
Wrrrrrrr 7T T T 1 717
§ 15 ®)
=)
* e 5
o = & 3
2 £ S
g wp £ < 5
2 8 g
|“.1 ‘%
c =
@ T
k= _
£
20 25 30 35 40 45 50 55 60 65 70 75 80
20 (degree)
20 — T T T .vl T T T T T T T 17
=]
» (c)
g 1 g
= =
]
a 1or K S 1
o = & 8 g
oy 8 = e
2 5l 3 2 = ]
2 i : g
@D
.-
£ o0

20 25 30 35 40 45 50 55 60 65 70 75 80
206 (degree)
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