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Electrets Properties of Abietic Acid and Dehydro Abietic Acid
Y. SANADA,* K. ARIMOTO* and T. TAKAMATSU**
(Received February 5, 1985)

Thermal electrets of abjetic acid (ABA)

and dehydro abietic acid (DHA) were prepared at

the polarizing temperature (Tp) of 56°C with varying polarizing electric field (Ep). The polarity
and the amount of surface charge and thermally stimulated current (TSC) were measured in

these specimens.

When E;, was below 80 kV/cm the polarity of surface charge was negative

(a heterocharge). When Ep was above 95 kV/cm the distribution of charge represented positive
(a homocharge). The TSC spectra of the ABA and DHA electrets showed one peak at about
55°C. Depolarization charge appearing at this temperature region increased monotonously with

increasing Ep and may be caused by the disorientation of aligned dipoles.

Using the Debye

ABA and 0.9eV for DHA. Using a contactless electrode method, the TSC spectra of corona
charged ABA and DHA showed two peaks at about 55°C and 96°C, respectively. The low tem-
perature peak may be caused by the orientational polarization of dipoles and the high tempera-
ture peak is caused by the movement of space charge due to impurity ions trapped in the

bulk.
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Table 1 Physical properties of ABA and DHA.
. Chemical Purity Density Softening Melting 25
Sample formula (%) (g/cm?) point (°C) point (°C) Lecy
ABA C20H5002 91 1.037 70-80 159-162 —-92
DHA C20Hz2802 89 1.08 70-80 172-173 +61
Where [a]%® is specific rotatory power at 25°C for D (sodium) line.
100 .
HC_ COOH HaC_ COOH ;‘ o: ABA
By o : DHA
F [
Chs CHs 8%
CH{CH3), CH(CH3); s I
S
Abietic acid Dehydro abietic acid
M1 7¥=svEg (ABA) ¢FeFn7 =3 vER 20 . . .
(DHA) o{esfEER 0 5 10 15

Fig. 1 Chemical formulae of abietic acid
(ABA) and dehydro abietic acid (DHA).
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Bt
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FLk. ZhbOMWEEOHMIBRCE IR TS50
ERETTHBH.
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213 ABA % X0t DHA # SR Ca v I HE
Lich L OXFEEML (o/00) DREEBHECH LTS
vy b LEERTHSD. 20T o WBHEBEBOENE
WIEE T3 1108 C/em? ThH 5. o L BHEORER
it e BT AEMERBETHH. HEBEHOBRNE
RV, IFREOREEE LB ITEL o T\ 5.

X 3 1L30% 56°C KR\WT Ep #EL THE L=
vz vy bORBEEEROEMERE S R T
Ep<80kV/em o k¥, BROMBEIIE (~7 = &)
Thbh, FOKETT E CHHILTHENT S, Ep=
90kV/cm Ok &, BMIIIE (EEM) it b, EP

Storage time (days)
K2 =z2wsrfHBLi ABA % X 08 DHA © o/ L
BIERE OBITR

Fig. 2 Relationship between ¢/00 and storage time
for corona charged ABA and DHA.
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Fig. 3 Initial surface charge density vs. polariz-
ing electric field Ep. Tp=56°C.
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Fig. 4 TSC spectra of ABA polarized at various DHA measured with a contactless electrode.
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Fig. 6 Ep dependence of depolarization charge Qa
obtained for TSC appearing at low tem-
perature region. Tp=56°C.
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Table 2 Life time (c1) of surface charges for corona charged ABA and DHA and electric

resistivity (pi) estimated from <.

Sample 71(s) p1(Qcm) 72(s) p2(Q+cm)
ABA 1.6x108 6x1018 9x108 41019
DHA 1.2%108 4,6x 1018 4%108 2x1019

DORFAFERREOYI 1/T) w7 ey b LI
R R, EEERL ABA O{LEAM ECHRIL S
LiEERL, FOMIEED ERCHWELIHEMLT
Wwh.
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OBRIC L » CHETFH LIS WIE A LR R

BRI BT, BN EREEMARET AR

2%, (WO, BAWELZE T2 BELRTIER
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8.85x 102 F.-m™, e=3 k¥ 5LA— v 7{RERH
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bRt o, OfEIE (2~4) X10® O-cm T, ThET
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NERCHWTRLBESHERECERL TS EERRLT
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ABA ¥ I ¢t DHA % Tp=56°C ¢ Ep=<90kV/cm
D&EMTHIE Lk ¥, FEBHOBEIIVThd~T
rBHCHY (M3), Er>90kV/em D&, &EH®
W LT 5. I rF v A EO%E, BHEERORE
Eit Tp=70°C ¢ Ep=30kV/cm ThH 5D T, HHEHIX
THE D IBLEWETHS. Gross O BT
g ke B EAE & B & OBEREIC B B ZEERTD
2 r B L - THERT AV, ZhIEH LTARRO
B, SUBORE & B & OBHEME X CERAR D
Wi a r FREAES hcd {, X hEVEBECHIN
ko TER L BEMO KT vy VERER X CER
AEBEER L ANERCEAShSbDEE XL DR
5.
~5 v BRLEBEDEOEE, METHESRAL
b, 44+ vOERNLBEY, MRACEMLLTHY
o S XN CHE S TR R T 5. ABA B3IV
DHA oJfs{tiB D 50~55°C whbe LueEETH L
T, =56°C “CRTSFOHT 5 H A% v 13k (-COOH)
NEEE LE— B L TwbEELbRD. H4¥k
IUES X hRpl~T e BB Ep RRELALT
w5 (H6). L7t T Debye OFUE T EEH 2 H
BEhs.

Q= N p*>Ep

3ET)
oC Qp i3, HRESE, N EEE lom® ¥hf
FHAHBVETH, <pg>EFEHOIEFE— 4 POK
XX, RIZAAY < VERTHD.

ABA o (1,037 g/cm?®) E4HTHE (302.2) X b
BHREWEFHEE (N~2.0%x10%/cm?), Ep=30kV/
cm, Qa=8.3x10-°C/cm?, Tp=330K % A\ 3% &
<p>~1.28D % B %. Coffirizhi cREshic
£ =1.7D OfE® X v/ S\, DHA OFELH

(2)
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%3 TSC O & h RdIFE(b=F A
Table 3 Summary of activation energy (4E) from TSC analysis.
AE
Material coflgliitlilgn T5 (°C) temg(-:e:?akture Thermoelectret Coro:lla charged Conduction
°C) (eV) e (?\%et ct(xé{/e)nt
ABA Thermo. 56 57 1.0
Corona R.T. it 50 1.9-2.2
DHA Thermo. 56 57 0.9
Corona R.T. 5 39 2.0-2.2

Brim LT <pg>=0.83D ofErnE b,

i, K4 BIOE5 X b BROERER DR & e
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T &,
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bhTtwd., &K ©— 213 otREc—3% L
TEY, TORERCIEa e FHBI L - CREBER
NSy 7 & ik T BAIC X B IERIC L o CIUET
DT 5 L EOHBBIECHI IS, I LRBEEN
LT B EOBERIEL LI U, ¥rdRLED
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P PG F 23 B 3V F — BB TR LT L ¥4k U
HEABEMOBREE L bhb.
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DFEARE, 7o FWH Y 5 v TEE, ¢ 1FEEE, !
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(3R BB OB T X B PO EBEN & Ak
BEEEEZRL, log/(T)-1/T OFPAR LY, +7
v 7ORE A4E HBRDOBNID. D JE OfirE 3
f5E Lt
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b 135°C DRER CHRERK (Vo) © X H & HhRE
O (1/T) TFry b Lin RS M8IEL ko i
log Jp 13 /T LEHBIRICHSD. T Jp 1RO
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BEA o VREREN ETERE X0 4 THOT X%
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B YR #;=v s vy FERa e REEC LS
THR Lle~T e B LA eBROWTRORE L
b, FROZIA=VZ b vy ERT 5 ERORE
vz d e v SIEE D IRABER A & B AR K &
EFELTHH0EELDBRS.
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DEDHRYELDHERD LIRS,

(1) ABA %X DHA % 56°C in#l, HEXZE
2 THH Uich & OBREERBMH OmMHL Ep<80kV/
cm DLEHTHY, FOBMEL Ep L THEM
F%. Ep=100kV/cm O & &, WHIXIETHD, £O
BB Ep & &bl

(2) ABA % X0t DHA % 56°C TH# Lic=1v 7
Fuw b TSC A7 b ATl 50~60°C OEEIRT
Y— %R COE— 2 BRI TFOILREY
AEENE FORFENC X > T T, WBFE—2 Y}
(p) DRE T (#)aa=1.28D, {¢#>pHa=0.83D ©
fELE b,

(3) ABA %Xt DHA &= v 7B Lickh & DEE
BHIIHEEAYRL LEFCRETHRELIL V. &
hooa vz s VA BEECLS TSC A7 b ald
55~57°C %5 L O 90~100°C DOEER TY — 27 2R T
BRSO € — 7 BRI IET ORASEIT, HRKO ¥
— 7 BRI R LR E M e & hicfed KB A
FHEEORA L » CREEEC 7 v 7Eh Tk
TERIEEEL, BELicldEELbhb.
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