NCTU S 0 100nm WD 95mm NCTU £ 10um WD

(a) (b)
Figs. 4-14 Morphologies of as-grown CNTs after H-plasma post treated
(a) top view (b) inclined view

NCTU S {100,000 100nm WD 9.6mm

(@) (b)

Figs. 4-15 Morphologies of as-grown CNTs after N-plasma post treated
(a) top view (b) inclined view
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NCTU S i1 X 100nm WD 9.3mm

(@) (b)

Figs. 4-16 Morphologies of as-grown CNTs after Ar-plasma post treated
(a) top view (b) inclined view

(@) (b)

Figs. 4-17 Morphologies of as-grown CNTs after ammonia-plasma post treated
(a) top view (b) inclined view
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Table 4-5 Ig/Ip ratios of as-grown and H-plasma and N-plasma post treated CNTs

Conditions Species of plasma I&/lp ratio
A5 (as-grown) 0.98
OT1 H-plasma 0.82
0T2 N-plasma 0.86
1000 i
900 -
800 - N-plasma post-treated CNTs
= 700-| [
% ‘| J \ l.r. "r\
= 600 Fo\ A H-plasma post-treated CNTs
= ] / Wit
1 Lk b .-I\',-!"\'\..-\l.\'l‘-\a"i"ll"ﬁ TIA W “"ﬂ'-""\"""‘-"""-"' e LR T L
500 _, ety
400 ‘*\\h h’"‘ﬂ*‘uﬂpﬁm As-grown CNTs
N J\N".'J. . ety
I - oA b el b A
T T g T Y T T T T T '
1000 1200 1400 1600 1800 2000
. -1
Raman Shift (cm™)
Fig.4-18 Raman spectra of as-grown and H-plasma and N-plasma post treated CNTs
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Table 4-6 Ic/Ip ratios of as-grown and Ar-plasma and ammonia-plasma post treated CNTs

Conditions | Species of plasma I6/lp ratio
A5 (as-grown) 0.98
OoT3 Ar-plasma 0.76
oT4 NH-plasma No peak
observed
500
450 A
_ A / *‘N
400 d‘fﬂ \\JN 41,!f \ As-grown CNTs
' LT , | .
350 ot i Attt el
Cary M‘XWWW&W B A
@300 - ' M
9 - I.i .{I i,' '.I‘!I
C 250 - ' [ :
- | { | Ar-plasma post-treated CNTs
\‘ A W |
200 .v-,’f:"“ Wyl il T T
4 e b e N 'r-_'."l*"\-r'a\h:'.Ilf,ﬁ‘f"-‘1".“\";1;.-1.\-(.“ " gl
150 IR :
| NH-plasma post-treated CNTs
100 |
50 ™
’ T T T y T T T T T .
1000 1200 1400 1600 1800 2000

Raman Shift (cm™)

Fig.4-19 Raman spectra of as-grown and Ar-plasma and ammonia-plasma post treated CNTs
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Table 4-7 FE properties of post plasma treated CNTs

Remark | Conditions E turn-on E threshold Current density
at 10pA/cm? at 10 mA/cm? at 10 V/um
(V/um) (V/um) (mA/cm?)
(@) OoT1 6.15 9.5 27.5
(b) oT2 5.76 not reach 8.17
(c) OT3 9.03 not reach 0.27
(d) OT4 not reach not reach 1.2*10°
BT [ o~ &l .
“E H, plasma i § J
2] . J
E 154 d % l'
& 1 ] o 4 -
B : : ] ¢
£ E 2 -
f_:) & I. @ 1 .
0- _— 04 et
Vium Vium
(a) (b)
0,000014 4
USUj . __ Oooot2
NE 0254 @ Ng NH, plasma
{(3 . E 0.000010 4
E - . < 0000008
g 0151 . % 0000006 - ‘..'
S on] ER—— -
é 0054 . A 8 ooooo2{ " ."._'. "'"-'-'.-
0004 ""F 0.000000 ."-.-"'—.‘
v 2 4 & 8 w1 v 2 R
Vium Vium
(c) (d)

Figs.4-20 J-E curves.of CNTs under different plasma post treated

(@) H-plasma (b) N-plasma (c)Ar-plasma (d)ammonia-plasma
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(b)

Figs.4-21(a) and (b) TEM images of as-grown CNTs (Specimen A5). It shows the CNTs have no
catalyst encapsulated in the tip as indicate by white arrowhead. The bamboo structure is
observed in the inner channel of CNTs.
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(b) (c)

Figs. 4-22 (a), (b), and (c) are the corresponding HRTEM images which show the tip, stem and bottom
of individual CNT, respectively.
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