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Study The Synthesis of Carbon Nanotubes by HFCVD

Tan

o

=y o =Y
W0 §ANUE MUY U

K207
o

:y r& [;
...
‘aqj\v\w iﬂu 7 3 1 8 q -b.-.ﬁ-ﬂ-oﬁ..ﬁ,ﬂ"{;%_
TA755D :
TR 1} VIK 1 OO B TR

= = o Y 1 < ar - = LY =
PsggniinusidudumilwesnsfnmamdnganlSyanimnssumans dade
= a o =
ATITBRANIotng
Qs =l ¥y ¥ o
aofuma luTadwszsomndudnunmisaianszil

Tsfinu 2548



MIANEINIZUIUNMIFART IS eI M ae 5434
HULYAAINA NUITDH
STUDY THE SYNTHESIS OF CARBON NANOTUBES
BY HFCVD

Tae
118 FANUS NdTTUAS 59 44010128
P
219350n1l5017

L3 1
SALRT.IqNT. §ATI5DY

= o, o’dy 1 4 w = = C
UingapiiwusiidluduniluemisdnmnmundngasiSyaimnsumansinfin
= a o L)
muimsinnsetindg
aomiuna luTainwszeesundudgunmsaansziia

n3fnu 2548



Wigaiiwusilonsfinu 2548

MAIBiannseiing
=y I'4 o = o
amzimnssuman’ aoniumaluladnszsoumnduigunmsamnszls

4 = o « o F) Ao A A

1304 m‘sﬁnmﬂiwmmiﬁdtﬂﬂwmiuauuﬂumﬂiﬂmﬁm’munnmﬂmﬂﬂ’nn%'ﬂu
VYo o

Aaai

o o

Wi ARUT 2 ueS

- [ :
...... %/‘1 = el

T

(305, AgNT JA3a504)

9



=% L dd
MIANHINIZUIHMTIAAUAIR T‘iﬂ]‘i'ﬂi’)uﬂﬂ'ﬂﬂﬂlﬁﬂﬂ HIRUDY

VAAIANNNIDY

g §aNus Ndvsue’ 9 44010128
a‘{q ) €4S
s.a5. 3qn5 gajuios  owseiline

UnmsdAnw 2548

UNARLD

oo c? H H s o =
TyadsovuiiToatsnnaiiseinyns zuanmad ugs 1eras uauu Tuini Tag 149 s uu

q @

=

4 o o = ' " 4
snaramuden Faiuisiawsofunssdmsnown itk lasie ligaon” mitouu
= A ey o Q‘{ o o =] =y = W A o
TuiadildlanuSandge werlunudannzdmamansndenuSina e ifamivauulu
=) é‘ b= =y i r ‘& 1 -]
g TeeldmatinlW18aInTnrHidhae dalllss Terdadunalumsdhmiveuny
= o o a ' v o
frilunlszyad ¥ lunsadreqilnsaiddanseiing pdrisy psudmmes ihudu Tunszumms
o o 4 =3 3 =T - S 3 Qs ] ar gt v Aos o
Fuangimiuaumluiadiu Sdwasiimesdldlunsdunseegnaudadgny aligniva
1 ey o = i s = o7 H 4 o’
Aoamautinvetm fuoma Tuiiliduas i 180 Jaatuandsei tddaniszidanueulady
= 4 v =y { ar I or
winilaefaaldun . gamniivesguisai ¥ lumsduased- C@asmatioutiad iyl
Fuaned  waznedlfluatsduned J Sfioun Tumilfsdunedld et
Tinrziuazansasylasldmatias . nil¥sdesgamsimi@nonsauunasiniiaum.

HUTED Y



study:The Synthesis of Carbon Nanotubes by HFCVD

Mr. Thitipun Vanichtanasri 1D. 44010128
Assoc. Prof. Dr. Wisut Titiroongruang Advisor

Educational Year 2005

Abstract

In this proposed research projeet we would like to-acquire-the technigque of synthesizing CN'Ts
by Hot Filament Chemical Vapor Deposition(HFCVD) method. HFCVD is the readily technique to
obtain CNTs which not consist of defects in CNTs’s structure and in the aspect of electronics device
fabrications we utilize this technique to act as the method to synthesize selective growth CNTs. The
selective growth technique’ has been used for fabricate electronics deviees such as Bipolar Junction
Transistor, Field Effect Transistor, Diode and so on. Consequently, we can use CNTs to synthesize
electronics devices especially Metal Oxide Field Effect Transistor(MOSFET) which is the dominate
clectronics device in the mieroprocessor world. In order to synthesize CNTs there are amounts of
synthesized parameters that have affect to the synthesized CNTs; in this project we are going to pay
attcntion with the substrate temperature, flow rate of hydrogen and hydrocarbon which perform as a
carbon source and synthesis duration. Finally, in order (to-evaluate the synthesized CNTs we
implement the Raman Spectroscopy,. Scanning Electron-Micrescopy and Tunneling Electron

Microscopy.
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ars1an 2.2 uliowioua young's modulus

Materials

Value ( mel)

Carbon nanotubes 1x10”

Diamond 1000 x 10°
Silicon 107 x 10°
Tungsten 340 x 10°
Copper 124 x 10°
Steel 200 x 10
Fﬂ]‘ﬂiﬁ 2.3 ulSuuimear an Energy pap

Materials Energy gap .

Carbon fanotubes
Diamond

Silicon

340 meV — 1.2 eV
545 eV

1.2 e¥

Tensile Scrength of Enginesring Materials
GPa, log scale
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Nenotubes Fibers
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(Meviar)

Stainiens
Stewl
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M9 11 uaaemsnlSeuHisua T Thermal conductivities

Material Conductivity {(w/mk) |
Carbon nanotubes 3,000 — 6,000
Diamond (Type II) 2,000
Boron nitride {theory) 1,300
Beryllium oxide 370 — 590 :]
Water 561
Silicon carbide 490 ]
Silver 418
Copper 380
Aluminum nifride 370 |
L
Gold 311
Aluminum 238
Tungsten 170
Silicon 150
0i), Transformer 136 )—i
Iron 182
Graphite 8O - 250
Palladium 70
Platinum 69
Tin 65
Gallium arsenide 46
Germanivm 28 )
Titanium 20
Buartz 714
Indium arsenide 7
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1919 ¥ — 1 uanIMmlSeudHoun1 Young’s modulus

Material Value (Nlmz)
Carbon nanotubes 1x1,012
Diamond 1,000
Tungsten 340 x
Steel 172 - 205
Ferrites (most) 150
Platinum 147
Cast iron 138
Copper 124
Silicon 113
Quartz 79-107
Golid 74 - 80
Silver 7178
Aluminum 69
Tin 41 -45
Lead 14
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