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Influence of Imidazole Catalysts on Electrical Properties of Epoxy Resins

Xiao Hong Yin, Takumi Kikuchi, Hirofumi Fujioka

Mitsubishi Electric Corporation

8-1-1 Tsukaguchi-honmachi, Amagasaki City, Hyogo 661-8661, Japan

Epoxy resins cured with acid anhydride have been widely used for electrical insulating materials

because of their excellent electrical and mechanical properties. However, it is necessary to add some

catalysts such as tertiary amine to accelerate the curing.

In this paper, electrical properties such as

dissipation factor (tan §) and conductivities of acid anhydride-cured epoxy resins added with imidazoles

which are the effective accelerators are discussed in a wide range of temperature and frequency.

Electrical properties of epoxy resins depend on the concentrations and structures of imidazole catalysts.
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Fig.1 The molecular structures of imidazoles used in this study.
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Fig. 2 Temperature dependence of tand of
epoxy resins added with 1M2EZ.
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Fig.5 Temperature dependence of tand with
var ious concentrations of 1M2EZ.
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Fig. 6 Concentration dependence of tand at
var jous temperatures.
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Fig.7 Temperature dependence of conductivity
with various concentrations of 1M2EZ

I
AN _C+—Neg,
R O+RN = R
A N
¢ c-00
0 &
Q G
Ce—NeR, _C—NeR,
R, +CH CH— — R{
¢-09 0 C-0-CHy-CH——
o] 0 °
9
G\
+R 0
N¢”/ C '—_‘NQRJ
6 7
—2. R_
C-0-CHy CH—
6 o o
0=C_ C=0
\N_ 7~
R
©0-CH,~CH-0. l?: 9 [ C”)
PO eT  C-0-CH-CH-0-C

—_—

R +RaN
C-0-CH,-CH-O- C—

iy

8 AIFV—ILREMEFFEALLIRES
HIE—BBEKMROREA =X L

Fig.8 Reaction mechanism of acid anhydride
cured epoxy resins added with imidazole.
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Table 1 Thermodynamic properties of epoxy resins with different imidazoles.
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1IM2EZ 1401 647 1786 13.4 158.7 147
2E4MZ 145.1 59.2 175.3 154 156.9 165
1B2MZ 140.3 61.9 180.5 13.4 153.9 141
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with different imidazoles.
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molecular weight of imidazoles.
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