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Z8: 2 A1+ diglycidyl ether of bisphenol A(DGEBAYA| o|ZA] A2 EATE S 915 WIS Z o ZA)
ol=9] Fol2A Me Tl 7Fsst Full &3 (3-(2-phenyl-1-imidazolyl)propionitrile, 2PZ-CN)S €8
doll gk gk FRE AlFgct WA 2PZ-CN9| 73t Al=Hlo] thsfl 52 DSC % 52 DSC 57383

= O -
3 A3} wkg-2] Aol sl AR, skEd SRS E Axste] EAEEE #4519t DGEBA/2PZ-CN

o] dAEEE 0.31 Wm'K, DGEBA/2PZ-CN/ALO;(50 wt%)2] EHETE= 1.66 Wm-KE 2o, Fd3F ZA0A]
AzE HE FA AlE tiH] oF 30% S EHEEE YERITH

Abstract: This study provides detailed information on the curing system using a catalytic reagent (3-(2-phenyl-1-imid-
azolyl)propionitrile, 2PZ-CN), which is capable of anionic ring opening polymerization of epoxide as a way to improve
thermal conductivity of diglycidyl ether of bisphenol A (DGEBA) epoxy resin. First, reaction behavior of the curing sys-
tem of DGEBA/2PZ-CN was investigated through dynamic and isothermal DSC measurements, and thermal conductivity
of their cured material and composite materials was investigated. The thermal conductivities of DGEBA/2PZ-CN and
DGEBA/2PZ-CN/ALO;(50 wt%) were 0.31 W/m-K and 1.66 W/m-K, respectively, which were about 30% higher values

than the general epoxy specimens manufactured under the same conditions.
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Figure 1. Chemical structures for used materials.
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Figure 2. Expected molecular structures and network schemes after curing reaction.
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Figure 3. Dynamic DSC curves of DGEBA/2PZ-CN curing mix-
tures under N, gas measured at various heating rates.

Table 1. Curing Factors in DGEBA/2PZ-CN System

Heating

rate Zg)nscl T, gcak.l Tgcakl Tgcak,} AH
(°C/min) O §®) ) Q) (7g)
5 87.7 112.0 149.5 208.6 391.6

10 99.2 119.9 154.6 218.6 388.7
20 106.9 132.6 159.6 229.7 373.0
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Figure 4. Ozawa plots of DGEBA/2PZ-CN system derived from
dynamic DSC results.
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Figure 5. Kissinger plots of DGEBA/2PZ-CN system derived from
dynamic DSC results.
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Table 3. Thermal Conductivity Values

Filler content 2PZCN DDM
(Wt%) Thermal conductivity Thermal conductivity
(W/m-K) (W/m-K)
0 (Pure) 0.31 0.24
10 0.38 030
20 047 037
30 0.72 0.55
40 1.02 081
50 1.66 1.28
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Figure 11. XRD patterns of cured epoxy resins.
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