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Deposition of chain-like carbon nanotubes film and

its field emission properties

YAO Ning'?, WANG Zhi-qian* , XING Hongwei*, LI Quan-you?,
QIN Yu-hua?, ZHANG Bing-lin* , WANG Ying-jian'
(1. Anhui Institute of Optics and Fine Mechanics, Chinese Academy of Sciences, Hefei 230031, China;
2. Materials Physics Laboratory of Education Ministry of China, and Department of Physics ,
Zhengzhou University, Zhengzhou 450052, China)
Abstract ; Chain-like carbon nanotubes (CNTs) film was rapidly prepared on the titanium-coated ceramic sub-
strate by using the microwave plasma enhanced chemical vapor deposition (MPCVD) system with the reactive
gases of CH,and H,. Prior to deposition, the substrates were grinded with SiO, powder with Fe dopant. the
mixture gas of methane (CH,) and hydrogen (H,) was introduced into the chamber. The flow rates of CH,/H,
were controlled at 14/100mL/min by mass flower, respectively. The total pressure in the chamber was kept at
6. 2kPa during the deposition, The microwave power of 1700W, worked at a frequency of 2450MHz, was ap-
plied during deposition. The deposition time was only 1min. The surface morphology and microstructures has
been observed by SEM, TEM and Raman spectrum. The chain-like nano-tubes randomly distributed on the sub-
strates. The nano-tubes are multi-wall with diameter of about 30-50nm. The field emission characteristics in
high vacuum chamber were measured. Its turn-on electric field was 1. 66V/um. A current density of 4. 0mA/cm®
was obtained at electric field of 3. 33V/um. The results revealed that the as-deposited CNTs could be a good
kind of field electron emitter.

Key words: carbon nanotube; MPCVD; field emission
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T, M A R E, FHR #E Ky 2°C/min R
[ R 7 o = 7 N 7 - S O < 2 O

3 &HREIiE
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Positive temperature coefficient characteristics of

HDPE/PANI/ CB composites
ZHOU Jian ', JIA Shao-jin', JIANG Ping-kai*, LIU Zhen'
(1. College of Environment and Chemical Engineering, Shanghai University, Shanghai 200444, China;
2. Shanghai key laboratory of Electric Insulation and Thermal Aging, Shanghai Jiaotong University,
Shanghai 200240, China)

Abstract: High dispersibility and stability of carbon black particles in high density polyethylene (HDPE) matrix
are obtained by coated polyaniline on carbon particles surface, and electrical resistivities of its sample are exam-
ined. The effect of PANI/ CB contents on crystallinity, the dispersibility of PANI/ CB and positive temperature
coefficient (PTC) of HDPE/PANI/ CB were investigated. The experimental results show that after four ther-
mal cycles the resistivity-temperature cures of HDPE/PANI/ CB composites are with good reproducibility and
PTC characteristic has high sensitivity; with the increase of PANI/CB composites, the degree of crystallization
decreases.

Key words: HDPE; polyaniline;carbon black; PTC characteristics
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AH A 1 B 5% B % (micro-encap sulated phase-
change materials, faj Fk MEPCM) , 5 42 v FH 5 B 98 £5

MERARIRAD: A

i

ARFE - O AE bR GORL 2 B — 2 T B AR E 1Y R
T 44 J8 B B A - 7E (core-shel ) 25 48 i) 5 5 #H S 44 8
MEPCM H A &R RIS TE 0PI 4R . AR S A4
BHUBE R (i oRL AR AT LLAE 0. 1pm 3] 1mm 2 8], #h 52 )
BEJE R 0. 01~10pm, SMEZFI & HEZNERE . H
HiT AT A S o e e 9 A% Y [0 -380FE A2 A4 BH AT 4 oK &
HILEKEH HERE AR RIRE. R
BEAE, Horh 45 S K & SR A A B 2R BN R . A SE R R
BN AT LR AL KL InRERR 55 . & & 55 5 5% A
R 8 23 T AERE QDR EE RS A | B MR Ml L R &R L R
e TR A TR P R 7 A R I M 45 A I D T 4R R R
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MEPCM {4 i Fi 5K - ) 4 3 %5 ¥ P9 B bF kL 38 A 7K
FEPESb TR, K T P PN A% A R L 1 R i I A A e A
B ShTE AR E S AR R 2 B AR R A BRI 08 1 T J ok
KB & TCAE RN S e bR B s B T R R
Bk A A2 I BE A a2 o AT B 8 B B B e R BE .
SRR L, MEPCM. A (9 #2814 & — A i
TR BE BB 80 Y0, AHAE PR Z O 100~200 J/g.

2 WREXEEMHEHEETE
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Table 1 Major microencapsulation techniques

From monomeric staring ma- | From polymeric staring ma-

terials terials

Suspension cross-linking
[4]
Coacervation/phase separa-

tion [ 6]

Solvent evaporation/extrac-

Suspension polymerization

Emulsion polymerization [ 5]

Dispersion polymerization .
tion
Precipitation polymerization Polymer precipitation
Dispersion polycondensation Polymer chelation

Precipitation polycondensation | Polymer gelation

Interfacial polycondensation Polymer melt solidification

* microcapsules are also produced by conventional coating tech-

niques such as pan-coating, fluidized bed coating etc.
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Fig 1 Illustration of interfacial polymerization
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