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ABSTRACT: The cure behavior and thermal properties of dicyanate resin systems containing
various catalyst contents were investigated. The amounts of catalysts added were 0~9 phr for
nonylphenol and 0~0.75 phr for zinc stearate. DSC (differential scanning calorimetry) and
FTIR (Fourier Transform Infrared Spectrophotometer) were used to investigate cure kinetics
of the resin. Reaction exothermic heat was measured during curing reaction by dynamic DSC
technique and isothermal DSC technique. A second order reaction kinetic equation consider-
ing autocatalytic reaction mechanism was used to analyze cyclotrimerization reaction of
dicyanate resin, and the equation could describe well the cure kinetics of catalyzed and
uncatalyzed dicyanate resin systems. The chemical structure change during curing reaction
was investigated by FTIR, TGA (thermogravimetic analyzer) was used to investigate thermal
degradation characteristics of the cured dicyanate resins. The reaction rate of the resin in-
creased with increasing the catalyst content, but T, and thermal stability decreased with in-
creasing the catalyst content.
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Figure 1. Curing of dicyanate resin via cyclotrimerization.
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Figure 2. Dynamic DSC thermograms of pure
dicyanate for various scanning rates.
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kyo2 frequency factor, E7 E,= 843} oz,
R o7 Ad avla S 2458 44 4
Epdth. AA wgaies ZZ}E 1Regen nd
A& vhgol] i § ehe-AE uepdth 99 (2)
A3} G138 Fefo] AL A}%al Leeol] of&hd )
BE2-2}== best fitting #4& S8 1.8¥ == e}t
oo}, Chen2' 73¢sl 23} Arrhenius ¥g &%
2 & o] g3t Alopdlo|E Ao ke & A s}
1zt ggoh Chene #2l3 d4¢ 23] 93l
o ¥Ryl fEldo|2rrRT B dody w2
d o2 TRl F e HgEHEAS A
Stk fel ()47 2 QS0 gEEEAe o
WHH o2 o A o] ARtEE | 43l7] $ )
g ol g¥a QlehHe
Fig. 4= «5% dAohfo]E 29| dynamic
DSC 438& &3] 4& thermogramo ZXHE], (1)
21 & o]&3ld A4st WEE] WHIAE o s
symbol (points)& o] &3t thF§ 71Ed& o of
A el ek Symbolz2 FAE 4% dolg
E M 2 2E £ JAEF (2)4]9] reaction kinet-
ic parameter& ZAA3}7] 9sld Marquardtd] 2
g ol vjAE 3 AHE (multivariable nonlinear
regression method)# 4} Runge-Kutta ZE2H&

o] &3IATEY ol FA HM A2 PEEEAE o] &3}

Polymer(Korea) Vol. 21, No. 2, March 1997



Yajopyol & 4

1.0 - R
® 2°Cimin
W 5°Cimin
A 10 °Cimin
Y 20 °Clmin
0.8 |- —— Calculaled
c 06}
2
(4
4
@
>
4
5]
©C 04| -
02+ .
Pure dicyanate
0.0 L Coa Lo e g s b eaad

100 150 200 250 300 350 400
Temperature (°C)
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Table 1. Values of Reaction Kinetic Parameters
for the Dicyanate Systems with Various Catalyst
Contents

B E
(cal/mol) (cal/mol)
pure dicyanate  7.56x10° 466x10° 1.66x10° 231x10% 1148
nonylphenol 3phr 5.39x10° 762x10° 160x10* 236x10* 1.148
nonylphenol 5phr 1.81x10* 916x10* 1.30x10* 131x10* 1148
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composition kg ko

379x10° 236x10° 130x10* 117x10* 1148
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Figure 5. FTIR spectra of pure dicyanate at different curing times. Isothermal curing temperature was 200 C.
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Figure 6. Dynamic DSC thermograms of dicyanate
system containing various nonylphenol contents.
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Figure 7. Comparison of conversion changes measured
from DSC (points) and calculated from the kinetic
equation (lines) for the dicyanate systems with various
nonylphenol contents.
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Figure 11. Weight decrease with increasing tempera-
ture for the dicyanate systems with various catalyst
concentrations.
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