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Abstract

well as good electrical conductivity, stable physical and chemical performance, which lead to excellent field emission

Carbon nanotube has the structure characteristics of small diameter and large length to diameter ratio, as

properties, therefore CNT is considered to be field emission electron source for vacuum devices especially ideal cathode
material for field emission display device. CNT is an ideal add phase composites because of high mechanical strength,
good toughness and outstanding mechanical properties. It is compounded together with other properties of fine ma-
terial,and composite materials have more superior performance. In recent years the field emission properties of the
CNT materials and CNT composite materials become the study hotpot. The research progress of CNT field emission

theory, and several kinds of CNT composites and the research status of the field emission performance are mainly intro-
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duced,and the research on CNT composite product cold field emission is discussed.

Key words

0 3|5

A 1991 4F Tijima' %& ¥k 44 K 48 (Carbon nanotube,
CND) PAA, HAE gy — i 8RB, — B IZ 0G0 5%
FIREFEY S CONTT gk ph 0w b o 1) 40 870K 4 o ol Bl 3 411
LA R AR 0] ROT R =4l ) RST R ROKR 4%, &
— PP AR R —ZE R Rl TR A S A T R A T
SPERE . B R TG DU B2 LS B2 AR 100~
1000 %) Al PE Bife e » 324w vE A ik vE, A 8%
AN RAR B R R AR R AR T R R AR AR K 1Y 7 1 5 A
T HEAG I RECAN K, B35 BT B BN T3
N I RS IR AR, 5 T 9 A BOR S, BTl CNT
TSRS P AARA IR T Z —

CNT 1 Ry —Fh GR35 & 102 IR A4 R E 3 & S5

carbon nanotubes, field emission, carbon nanotube composites

AR R A A LS RO T T R A R 1
E‘ﬁ%[[) 1] .

1 BRHER

1.1 F-NF#&E

1928 4F,Fowler fil Nordheim 4G H T E B FE R
Fowler-Nordheim 75 F2 (faj#f F-N FEDO A 1H 48 B
HL PR A 1 ) 2 P i R 2 B X 3 B 1 R s T —
BRIV ) FHIZ T R vl U < Jm 2 1 1) PR 37 5 L B
PREE RAE— . AT I MR (D F B — e 1
M I I fF & ok kb s gi it s () & @ R A
DTV 220 i RUBE A s AR AR 5 (3D A7 A H for R 5814
15 (DR 3 A ¥ 5]

FEUL FIUA AR E Z N M S 1 35 44 1 F-N 35 30k 53

x Fig WA EE S QT E (14221375 P34 (B14004); BT T K ¥ E X AT H # F £ 4 T B (14XPM04)

T %1989 S & B+ 4, £ F N EERGEA AR
HF4¢  E-mail: wljpjchina@163. com; wxpchina@sohu. com

IWE BAMEL . LB B, £ T NE B KA R wFE



. 126 - A FIR AR

2016 %3 A (k)% 30 5% 3 A

T

]:A%-exp(*ﬁg) (D
T R A ST, BN A/m® 5 E LT R BT
YR, AL V/m; ¢ NITREG AR eV W A=
1.56X10 %A s eV ¢« V2,B=6.833X10°V ¢ (V) > e m !,

(D HodE T IERR KOG 1 Mg 3 22 TR T
YR A B SEBR I 0 H 22 T S T fE 2 JC BR RGeS . dn
R SR R s, )3 1 BT A SEBR L 3 R

F—px7 2)

AP B R 15V RSN T B Vs d D B A
FHAR ] BB R L A m. PRLMCAE S B i v o 2R A B
O CAE PR AR SR BT  F-N 5 R T8 1E i 4 F-
N T RAEIEDN

2 3/2
] ZA%-exp(—%) (3

XGOS PIRER L E? RO A2 In(J/ED 5
I/E REMRAR:

m(é)zlm%—%’%ﬂ )

PIE Z R FR o F-N il e, HRLR k= —6. 83X
107 ¢*#/B W LIEH In(J/ED 5 1/E BEZ, X EHEHEF
RS B EE AR AT A O 6 A R A B BN
LR In(J/EH 5 1/E RZPECFR U8B B e By T %
TERON T = HE Y

F-N J5 F2 B R8P4 S8 11937 6 S G 41 5 s R 1 7™ A
R HIE T8 8 ABX TR 2 5B R 3 K i S
2508 A F-N BE 78— @ R B AR w] ARG 30 B 1 i
B —MoRUE AL ARGOR S BRI 37 & S R 45 R 5
F-N ISR S 8 B2 4R i WF s W& B, BT R
S A A K DA R 37 K b S g 25 R 5 F-N 3
WAFTER R I 2% » I AT T— BHAESS 4 F-N BLg #1718
TE s DU F-IN 37 & S5 B0 1) 1 FHE B kg )

R — e T RIE T ONT 3k 5454 F-N #lig
(BPTER—HB GG FE PO FV RHE. I CNT iR
G JE R GHA 2, XA R CNT 48 ik
B2 R SR, FEL,CONT k8 F-N EHL S5 F-N
R RESE AT B A MEREAR Y . F-N 7 B4 T 1 i £ 2
FE T HL T HEEA — BB . 8 2R 26 - T AR HL AR
RZAFG IR B U LR 4 B (Wenzel
Kramers, Brillouin; WKB) 358 i, {H %) T B CNT 2H )i (19 #4
B BT IR TOW S5 48 AE 5 52 2%, DR DLl f2 6 2 Tl
AHRE s Iz CNT ETHRA 24 RS RER . A 54 Z )
A5 R B Z R A B S BOHRA A 2 i RE Y
S5H A TCIEE R H T HREA — N REAT IR g F-N BLE Y T
PR .

1.2 3EEBIHIEE CNT 35K SHLH

CNT 2 — 28 2 )2 0 8 7 G SR Jo4E has Bk

S5 SR A T I BR B AT, 2 AR ONT & T Hi g b

I FER BT, U HORAE 2 5 43 S v 37 1 W Il 1 i
XF G PHR A Rt A G s . HAA R s i 2 (5) R
N

F = pE =pV/d (5)
O F RS B A R0 FRAF SR UL 3 E D e
535V R AMINHL I sd A AR ) 85 5 B kg 3748 5 R 5, LR/
B CNT B9 A VB Jsim 4l #) AU it 3%t 2 6
Hb IR T R G AR LR AR FIAME RS 5 9 0
FOTHN B S AR AR R 37 SO it 2800 B . ol
T ONT R RARHUAR K B 0 9o B A R 98 19 =y 3 375, DR T
i T 4 A2 AR AR AR H 0 2ok R T AN AR B a8k Y T 2K 4 )
B,

Rinzler Zff B 711 CNT Ay 8% M HAEHOC iR T
AT R N 5 e A T B S O 1) S e i O 7 A —
W AR AT G SR S I 56 TIE L 17 FL AT REAY
A H ST OS5, Obraztsov ZE32 H 20 K & O o f7 5
JEIE ARBE R 25 il ARG Bk TR I sp LT B AN 2
ATRRIY sp” BV IORICA 925 A il 5 R T3 A R OR AR
SEOLSTREAE R N [RIFE IR R IF O 2R A
1.3 CNT ##IEE /A & ST 112

Bonard A CNT FHkHZ & 5t s 5 MARBR BB 1 A 5
HFTF CNT R IRER . B 1 0K IR E Bl 72850
I R I FEED 3.

4

P GOoRAa e e el 7251 R SR FEED 3%
Fig. 1 The field emission patterns of nanotubes cap localized

electronic states and its FEED spectrum
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Fig. 2 The launch mode of adsorbate resonant tunneling
and its FEED spectrum
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) TR ARG B R TR e S i CNT 245, 1fi Liu
A0TSR A B RS R AL S UL AR (PECVD) R 47 b it
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TR AR CNT BT a8 i 26 A [R] ) DLRR 2 40 il 7 1
CNT/ B GBI BR A K O A 5 ) CNT/BRAVKRTE A L 5
R T e RS TERE. 45 REW] CNT IE AW
FIPEREM AL T 40 CNT, Hoh CNT/IRGUKRFER L 515
RATHERE T 8 H . OB Ry CNT/GORTE AL G W & 5
SR HLBR G A X B A . Qi AV IESE T R AK
Ji/CNT 25 W AA S5 K PERE S BRAK A Al CNT
Lo H AL S WA e 1A D5 T A LRI T SR i

3 4RiE

T EAEZ 0 ) [ RT3 0 R TS 3 K 5
WRA N AR R R AR Z —. CNT B MEER
SR AT R A5 B T RE LR 37 B0k S s A (Field
emission display, FED) T 34k ¥ & 77 1 55 20 5 0% . 16 H Hif
AT 2 ) TG B 5 AR o i R ONT 245 M BHE N
FED 37 & 5 I B h i e ) v 2 — . CNT E &4k
YR SR RTS8 AR BN I AR L 25 L 12 (AR B2
SRR S A T A B SR B RS (T
I 14 1o FH I 5%

1E CNT &4 Mk & ST BAR R CNT /B ok B &2
441 ¥l (Carbon nanotubes-carbon nano sheets, CNS-CNT)
175 W TS P L 1 52 5 P AR DA B3 R A T Tl A T
R A ET 5. B 3¢ CNT-CNS & &4 Bl 88 ik 2 2%
WK A CNT H R A M3k CNT-CNS &5 48, 1
— G B CNT-CNS &4 M B fiE AR . & ] DL i
T AR ) 0 T s G e VSR AR A T e SEAE K ONT,
FAERRIAK B8 — 25 ME G B, KB A TF
TP 5.

1E CNT Z 55 K0 B Tl s Lm0 e, &
BB P B AT G R A R 3 A SRR RE L SR N T T
BT AR A
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