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Studies on Charging Property and Thermal Deterioration of Conducting Powder

Dispersed Polyimide using Thermally Stimulated Current.
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Thermally stimulated current (TSC) of polyimide (PI), dispersed conducting powders such as carbon-black
(CB), was measured and the electrical conduction mechanism and charging property were discussed from the
remarkable changes of trapping sites created by CB. TSC curves were observed in a temperature range from 200 K to
430 K. From TSC curves separated exactly by a autoseparation procedure, it was found that the shallow traps of both
(0.19 - 0.21 eV and 0.35 - 0.49 eV) were mainly formed at the boundary region between CB and PI while the deep
traps of (0.60 - 0.72 eV) are located between polymer chains. From the experimental facts that the density of these
shallow traps decreases and that of deep traps increases after the heat-treatment at 400 °C, it was confirmed that the

shallow traps constructed by CB determine charging property and the deep traps do not give any influence.

. B W

HEUMEOMMBGIZ I EH—R TS5y o LR, CB
LI 2 E Bl @ma T, BERDSKEICELT ST
END, ZTOBRENSHEOET - BIHIILFFE N
TW5. FHTRY A I RiE, EWMESTTHD, hOE
NEBESHBEZEZ THET Eh b, ThER—ZRY
~—EUTCBEDHML, MELHEERMNEEsT L
T, EEBOHEEEEL hOME L LTHEHATM TV 3.

CNETHERRI, DX BHERAGEHRNDISHR,

F—0—F  BVEGER, WERE Sy, EX
zE, RUAIF

FRER TEERAEARAIBER TR (535-8585 KK
FEKKE S5 TH 16%15)

Department of Electrical Engineering, Osaka Institute of
Technology Junior College, 5-16-1, Omiya, Asahi-ku, Osaka
535-8585, Japan

TR IEAY T BESETY A7 LL¥H
(5635-8585 ARBRTMAXKE S5 TH 16 % 15)
Department of Electrical and Electronic Systems
Engineering, Osaka Institute of Technology, 5-16-1, Omiya,
Asahi-ku, Osaka 535-8585, Japan

*H* H R T () B L EERAT (519-0193 =EIR& LT
THT 919 i)

Nitto Denko Co. LTD, 919, Fuki-cho, Kameyama, Mie
519-0193, Japan

AR E VS T T Tb T &/ LHL,
CB ZHOEEE 3T LTV FOMAENESL, LHLE
BUNBRST 2 0> WFOFMCET 5 LML
BoTEEL, ZOMENRHLZ> TS,

BE, WEHSUE, MEPOF YUY Ty TEEAICH
BINEERCL>THIBT B EEZ DN, i, TOM
FZ IR 5 7e0IlE, MHREROYIICEER 525 b
T TEMZRN, TNEEMICTHET 22 LHAEEL L
b. FTTAMETIE, bTv THEMODBEEHEIC LT
B EERIBERIECLUT TSC i " P M 2EA L, fll
TEFRD TSC MIBICHBEMEE *O% IEH Ul BT »
XKD, bV TG A—ADIEEHESEE{TR>T. T
DX S 7% TSC L, EHMRICB O TR T > F 5k VB
O O 5, SEERERS T T ICb i B IR
MEIOFEEE UTREL TE /. BHS, EHFD TSC 13
F S W TG A—2OEREEZHEEL LTHENTHS
T &0, WA T OBmREICET 59 TESOBATF
BRI LTEEL TS,

AL T, BB I R CBOERIAI R T4
(L%, CB 9 8RGEAH & B8ED)D TSC, REBMZREL,
BHD -5y TR EEPCER GBI S X 2085
~7z.




MEMASEAR ) A I FOBFIWERIC L2 HEME L BSLORT (FRERD)

2. SRBAE

21 B

KB, CB ZHOBESBI2BEEBHRRIVAIR T 4
VLGRS HRET#ER ) ZAVE. M1k, KU RD
{eE 2R T, FHROERIE, 90pm TH%. CBIZ,
HARS 2N BHIRORIKROENMRIC K > TDL B
NBREMTHD. N—ZAR)T—HTIEZ O E—
BIFDBERRICEHR S Te X BT 7 F v — IS TR 5
NTWV%. CB O—RRIFRIE 15~8E nm F CTOLRHEIA
IKDleh, KFREMIIREDIEE R NS 7 F v —HEiE%
FERR LT . AWFHUCHWE CB DRiFEH 22nm T
HH, ALSIVFY—HEERL TS EEZS. iz,
AR DB K ST RIS 38U T, 400°C T 1 BRI R OF
10 FFFEERRE L TITY, HEREES 1.

9
UG/—Q@}
I 0 n

K1 KRUAIFOL##EER
Fig.1 Structural formula of polyimide.
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Fig.3 Schematic procedure measuring TSC.

3. EBRER

31 HEREYE

BMLIRRRD CB /7 8ERZ, BRTIOTHECEKD
WEIE. K4ZZORRTHSD. BILFERRIZ 1 B
THs. REELL Vs, WIHHE Vo THIBEL TS, B
SAFRRIERLD Vo 1347 580V T - 7z, BIHEL D RERE
B, BVUERNCHEANIY 13 5L RoTW0B. B,

BTG % LB LR ERORENEL K- TR, #E

. V=3 (V)
Vg =1(kV)
e Room temp. _|
Zo 095 = TSRz before 4
> T =22X10"(s
> 09 )

0.85 |- after
T= L7X10'(s)

08 . | . !
0 1000 2000 ¢(s)

X4 FREECOFRIRERHE
Fig.4 Discharge characteristics of surface potential without
and with heat-treatment at 400 °C for 1 h.
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Table 1 Comparison of the estimated escape frequency
factor of Il region before and after heat-treatment.

Heat-treatment 7, [K] E,[eV] v [1/s]
Before 371.36 0.724 2.1X10’
After 381.58 0.659 1.3X10°
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