54 7 2005 7
1000-3290/2005/54 07 /3414-04

ACTA PHYSICA SINICA

Vol.54 No.7 July 2005
(©2005 Chin. Phys. Soc.

2004 7
11
11
11
PACC 7730 7220]
I.
11
90 12
T,~45C }
PVDF . 11
1—5
11
11
5
11
46
11
2.
11 ATOFINA
" 20073041

T E-mail zxym@ ustc. edu. cn

9

PVDF

11

2004 12 17

Rilsan®

Sh

lem

*
230026
240°C
100pm 1
170°C
Al
7—10
Ty
E P
E p
B Tend



7 11 3415

180
paz__v___—__v _____ L ca
160 - e .
) p‘14 --% ] ;)al
140 + e ]
p =h
3 g0k P §
78 &~ P
100 ]
’ 10 Py
80 | X
kV/cm Smin 4°C/min T, : . . .
T 1 180°C . 50 60 70 , 80 90 100
T,/°C
3. 2 11
1 60°C 90°C fa P2 60C 132C
11 . 174°C .
60°C
. 1 90°C
11 158<C
2
Oqr P2 Pg3 Oga .60C
77°C 110°C 133°C  155C 110°C
133°C
40 ;
- _o0'C (
110%C 133%C 0 \
30 N Paz
5 T,=80°C / |
2 : 90°C L P800 — e
T 20 1 ,'_7:""""‘\\ Y
~ {' \ B

60 80 100 120 140 160 180 11

T/°C b
el 8
- odt T STo€XP\ = pp
1 11
n n s
3 60°C 90°C s™' 'k Boltzmann T E
11 1 b



3416 54
1 5
I © =ngsexp — E/KT 11
r e 110°C 133°C
xexp[ - s/p JTOCdeT] 5
b =1 2 11
I ¢ =nysexp — E/ET
| bo1 /B JT jng/ b 1=b leV 1.2eV
ol I i ] 1.56V 1.6eV
b1 . 3
1.7eV 1.3eV
1.6eV
+20°C 2 3 2.0 ' ‘
213 ) 4 1.8—__25’:,:2""% _______ § /__"""\?“'
3 11 L6 Pas -
60°C 514 /—___,-——"'K
5] __5‘—
pal
1.2 + Py .
Lot b
0.8 : ‘ ' -
60 70 80 90
T,/C
5 11
11
A o
60 80 100 120 140 160 180 /
T/°C y
4
o’ a
5
/
11
/
1
11 133°C
4.
8 14
11

1 110°C



7 11 3417

1 Lee J W et al 1991 J. Polym. Sci. Polym. Phys. Ed. 29 273 9 Peng Z et al 1998 Comp . Appl. Chem. 15 248 in Chinese

2 Lee J W et al 1991 J. Polym. Sci. Polym. Phys. Ed. 29 279 1998 15 248

3 Ibos L et al 1999 Proc.10th Int. Symp. Electrets Delphi p623 10 WuYH XiaZF AnZL et al 2004 Acta Phys. Sin. 53 3146 in

4 Neagu R M et al 2000 J. Appl. Phys. 88 6669 Chinese 2004 53 3146

5 Nalwa H S ed 1995 Ferroelectric Polymers New York Marcel 11 Chen R 1981 Analysis of Thermally Stimulated Process — Oxford
Dekker Inc. p281-392 Pergamen Press

6 Neagu R M et al 2000 J. Phys. D. Appl. Phys. 33 1921 12 Fan Y et al 1999 J. Phys. D. Appl. Phys. 32 2809
van Turnhout J 1975 Thermally Stimulated Discharge of Polymer 13 Peng Z 2000 Thesis Hefei p66 in Chinese 2000
Elecirets Amsterdam Elsevier 66

8 Xia Z F 2001 Electrets Beijing Science Press pl53 163 in 14 Tamayo I et al 2003 J. Polym. Sci. Polym. Phys. Ed. 41
Chinese 2001 153 163 1412

Effect of annealing and polarizing temperature on the trap level
distribution in nylon 11 film electrets

Zhu Jun Zhang Xing-Yuan’ Lu Hong-Bo
Department of Polymer Science and Engineering — University of Science and Technology of China  Hefei 230026 ~ China
Received 9 July 2004  revised manuscript received 17 December 2004

Abstract

The effect of annealing and polarizing temperature on the trap level distribution in nylon 11 film electrets has been studied
by thermally stimulated depolarization current TSDC technique. It was found that there were four detrapping current peaks of
space charge in TSDC spectra of the quenched nylon 11 film electret while two in that of the annealed one. Using multi-point
method to fit the experimental curves the detrapping current peaks could be separated and the trap depth was obtained. The
results further proved that there were four trap levels of space charge in a quenched electret and the trap level distribution
changed little when the polarization temperature increased while after annealing there were only two trap levels in the electret.
The results also showed that the shallower trap level was obviously close to the deeper trap level when the polarization temperature

increased .
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