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Synthesis of SiC Nanotube by CNT-confined Reaction
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Abstract SiC nanotubes were synthesized by CNT-confined reaction. Evaporated SiO gas reacted with carbon
nanotubes by VS growth mechanism. By confineded reaction, carbon nanotube was changed to SiC nanotube,
and synthesized SiC nanotube was filled partly by the gas reaction in the nanotubes. SiC nanotube's mean
diameters were not changed than carbon nanotubes because of means ratio of CO; and SiO gas was maintained
evenly during the process. This result was same of data of simulation. By TEM cbservastion, SiC nanotube
was filled by reaction of inner wall of CNT and SiO gas through the VS reactions. Converted SiC nanotube's
compositions were revealed Si and C of 1:1 ratios at all sites of nanotube by EDS.
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Fig. 1. TGA spectrum of SiO,, Si and CNT mixture.
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Fig. 2. FE-SEM images of nanotubes by CNT-confined
reaction. (a) Image of Carbon nanotubes before CNT-confined
reaction. (b) Image of SiC nanotubes after CNT-confined
reaction at 1200°C during 20 hrs.

FH9o] CNT-confined reactioniF-&-2 ErAul-%H I
P IS AR, BALH e S
b fFEe e b o] zith LRkl
CNT-confined reaction9] HhgAl e th2-9 A (1)-(4)E
29 € 4 Utk 9 AmE AAH o 1000°C 2
Al A (el elste] B E Sio k27t 4 ()l 9
sto] BravbeRH o) oyt dhgste] ©@slaraEs Het
ko]l 4] (oA LA E Si0 7FA9 A ()
A HAEE CO hart A ) 2ol A2 wgsted
MEE Hefiuy Yicetelo) & FAd g

SiO(g) + CO(g) — SiC(s) +2C0,(g) (3)
1 FAAA FAE CO, 7HE T2A B e
Boj oo}, I} 2 (49 22 wEE 3k

Hif CO 7125 442 7]A Foh
C(s) +CO,(g) — 2C0O(g) )

/k] (2) (4)0 1{}%% o] 2= &)

402 %
o] griEel ol weh AFHoE AHAE VST U

=R o) ARHEY. &
N 4 @e wgo] dojd
]

Fuo H7e Asdel

g Rl
-, 438 et
aviefEe] 3
7hebA ok g A @)ell YERd 71 4duke
 FEtATE aueFEy 4 (2 44
& iRl o] T34 49, A4E U
Aol Z7yatA "t ol wae] 2] 4yl iA]
Soll ofste] dafefiEe] ¥ EAlshe ©a7
L3, o] Aol Behtart A4EE % 373
EREE) AL 982 AHE gavieREe 4
o AU A 2A €.

A @)-@9] WS 9EE ARE SafleREe] U
FoAM=E dold 5 glon], oA whgshe \1—8—94

5 3 4
$A%9l) meh WE Gao] GeXA Ak 4 %
2 Qoluhe A%, BaheR

2 (48 whgol 414

B JRZo| gglqraZzow viyA Hul A (3)] ¥t
F7HHoz wARY, g RHY WR7L ©s}

TR YA filling BAe] G weps veF

B gxo] ojd gt 5o Jglolo]e] FAL 7}

lﬂ‘ oﬁ, _l

Nl

e

) OIN' 10

2.6

O
—

AA doh

Fig. 2(b)ell vrebd ZA " vk 3 - 79 Hpefre)
773o0] 719] WalA egol wel 4 (3)9] MRt 4
@k A @ell VeRrd whgo] EHA $MHoz U
Bdthe A8 & 5 st olge A7 wske g
UrFEE 988 A9 aehta r2sg g
olojo] Azrbye] wet et Lin 52" 4%E vt
=RELel Sie %—iﬁ& T, gAgslo SiC UxHFHEE
A#sien, o] 745 Aol T RES BT
Han 52 1400°C 01@4 oA Sist §i0,0 B
25 Si 98 % AMgElo] Er

AUFEE B8d Yo
EERZ WHE Azlon, ofwf HZo] of 5
S #AsI Y 28y Han 591%° A7t fARE
Wog YA Tang 9 A+VIME HA

A9 9 FASNGoM, A eEEE §85H
B Ao BETFE UnIEZ WENT B9

dE FEEHY BiayiefHo] Hlsld] F7o] Ao ¥
kA S-S Folgt 4 A} o]#E F7e] Wl
el Tang 59 4 @9k 4 @l THE g
wAslE Co7t %39l Mol 2 A9g @

2 A 2Rl 4735 oHe) £AE o
o 4 ()T AHstel FArPseTE wasit

/2

2[(D/2)° — (D/2 - A IpMyc)

- [ PsicMc ]
71 d= Wk Sebira L}L%E‘*l 47, D= B
afErel A7 AE BjieREe oje) T M
= Bahefue) Bh(12g), pos BatheRHe)
T (226 gem’), Mg ©@3hrae] -] (40 g),



178 s - AAlE - e

psices BEHFAY BEE3.2 glom’) YERITH £ A7)

A AR g2 FHe A0 30 imet 9] T
ol 8nmE WY &8 Belta Y=REe AA
01

o 288 nmBA Ao AdAF e} AXEL U 4
L F B AR BanRHES] AL 2 ()] &

AR AR

dE wkgol A FEAYS U F AAen, A (3)e
EHE vkes Al @yl EE bkge] #3o) fAHEe
24 A0 5 o 4 ARG

At} Fig. 3y HHSA] B fHe] oz &
FH ¥4 7KL 9o, Fig. 3@t A4€
(selective area electron diffraction) patterne F3h ¢}
ARAE 7K deS € & YA Fig. 3(b)~d)=
gk gslth e FHY o7k F4E vl A
°o]t}. Fig. 3(b) <ol A4 Y¥ SAED patterng 53to] A

e g@shta refEs (100) TEeR 449 9
Ade ¢ F gl ek @shta YsREE 98
AR Bavhefiel wste FEHoR AN FY
& 7 &S € AU (Fig. 3(0) Wl A
AR 2 kA) TR AHE(B) FHAAAAIAG A
¥ EDSE Esle WieiHe =4S ##% A3 (Fig

100nm

/gl 25 Sidk CE o]FoA
1-4 B &2 o|FoA USS
FEY AlF @42 dAUERF
o] WH=E 507} Sio 7}*7} Bt FEY ozt

%*851&1(*‘ ), old 2 CO 729t
Si0 7k29] 7)AF kgl (3) st A= AL

P~
)
G
=
Ea)
B
> A
S ©
PN
m m& ¥,

2 4EA At olgt Al @ito] LA A A
PH= AF Z= oloje] FHE WstE, Y7
dHe ]9] stacking faults 7= AoE deA 9

an E9] QoA AL 4

ECEPUEE ISEERISE ERE D
F, B Hold 4 f S5k ol e
o BT YREe) Helq 4] $AHoR

AJ &k stacking faultZ}F AY2d E T} (Fig. 3(b))

Fig. 3(b)~(d)°l e} J=o] Wsd dshid v
FHEE s S 7S g @ F AT ¥8
2 ARE g REY fAe 3" F4 ROt
%“*31 AYA QA7 BAZEY 0™ (Fig. 3(c), SRR
2740] ek 10~30 nmol| o2& DA hestolo]
Aes ;} T 3 ‘:}‘(Flg 3(d)) o)&ld tokst §
H% Si¢ Si0d &£3H&

2T 93 1 IE} SR M2 99

iy, @,
4ot

50nm

100am

(d)

100nm

Fig. 3. TEM images of nanotubes by CNT-confined reaction. (a) Image of Carbon nanotubes and SAED patterns of before CNT-
confined reaction. (b), (c), (d) Images of SiC nanotubes and SAED patterns after CNT-confined reaction at 1200°C during 20 hrs.
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