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Selective Growth of CNTs for Gas Sensors
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Abstract

This project studies the building process of Carbon Nanotube on silicon substrate. The
technique photolithography is used for designing the device’s pattern and Carbon Nanotube is
synthesized using by HFCVD method with nickel as catalyst. This process is operated at normal
pressure. Hydrogen gas and alcohol were used as source. Carbon Nanotube films are then
analyzed with SEM, EDX, TEM and Raman Spectroscopy. After that the gas reactions for

example, alcohol vapor, H,, studied for chemical sensor application.
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1391 Anumumu(A TaTovy)
(W) loszmoueana | ngatieloszine Tanudoumeoluszuy
508 ueanesed | losumeucans | wyaswle
808 52
uoaneged
0 1.126 1.144 0.950 0.986
1 1.135 1.141 0.966 0.984
2 1.138 1.139 0.976 0.982
3 1.140 1.137 0.980 0.979
4 1.141 1.136 0.983 0.978
5 1.142 1.136 0.984 0.977
6 1.142 1.135 0.984 0.976
7 1.143 1.135 0.985 0.976
8 1.143 1.134 0.985 0.976
9 1.143 1.134 0.985 0.976
10 1.143 1.134 0.985 0.976
11 1.143 1.133 0.985 0.976
12 1.143 1.133 0.986 0.976
13 1.144 1.133 0.986 0.976
14 1.144 1.133 0.986 0.976
15 1.144 1.133 0.986 0.976
16 1.144 1.133 0.986 0.976
17 1.144 1.133 0.986 0.976
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a0 AANudIuNIY (A lalevu)
(W19) Wanusounmeluszunia
1o lalasion MyAT1Y 1w'lelasou MYASIY
TaTasiou Telasu

0 1.071 1.074 1.330 1.393
1 1.072 1.074 1.342 1.379
2 1.073 1.074 1.365 1.367
3 1.073 1.074 1.379 1.365
4 1.073 1.074 1.379 1.360
5 1.074 1.074 1.383 1.357
6 1.074 1.074 1.383 1.354
7 1.074 1.074 1.386 1.354
8 1,074 1.074 1.387 1.353
9 1.074 1.074 1.392 1.356
10 1.074 1.074 1.390 1.355
11 1.074 1.074 1.395 1.356
12 1.074 1.074 1.396 1.348
13 1.074 1.074 1.397 1.351
14 1.074 1.074 1.397 1.350
15 1.074 1.074 1,400 1.343
16 1.074 1.074 1.401 1.343
17 1.074 1.074 1.404 1.346
18 1.074 1.074 1.401 1.348
19 1.074 1.074 1.405 1.346
20 1.074 1.074 1.408

21 1.409
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MANUIN N

AT 0 - 1 L4aen 50U oun Thermal conductivitics

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 ¢arbide 490
Silver 418
Copper 380
Aluminum nitride 370
Gold 311
Aluminum 238
Tungsten 170
Silicon 150
Qil, Transformer 136
Iron 182
Graphite 80-250
Palladium 70
Platinum 69
Tin 65
Gallium arsenide 46
Germanium 28
Titanium 20
Quartz 7-14

Indium arsenide




MANHIN Y

- a
M7 v -1 uaaansilSouioum Young’s modulus

Material Value (N/m?)
Carbon manotubes 1x1,012
Diamond 1000
Tungsten 340x
Steel 172 - 205
Ferrites (most) 150
Platinum 147
Cast iron 138
Copper 124
Silicon 113
Quartz 79 - 107
Gold 74 — 80
Silver 71-178
Aluminum 69
Tin 41 -45
Lead 14
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