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ABSTRACT The exothermic cure kinetics of epoxy resin was controlled by hardener containing fast and slow curing agents.
The epoxy risen comprises hydrogenated bisphenol A-based epoxide (HBA), fast curing agent (FH) and slow curing agent
poly(propyleneglycol)bis(2-aminopropylether) (SH). Talc was used as an inorganic additive. In the process of curing, cure
kinetics along with temperature was monitored by differential scanning calorimeter (DSC) and thermocouple to show that
the temperature increase was well controlled by adjusting the hardener mixture. Additionally, bending and tensile strengths
of the epoxy/talc composites were also measured to be lower and higher with the amount of the talc inorganic additive,
respectively. It is thus concluded that the increase in the temperature during exothermic curing reaction and mechanical
properties of epoxy resins are tuned by optimizing hardener mixture for successful stone conservation.
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Figure 1. Chemical structures of HBA and amine hardener.
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Table 1. Molecular weight and epoxy equivalent weight of
HBA and amine hardener.

HBA FH SH
Mw (g/mol) 440-480 260.33
EEW' (g/eq) 220-240

AHEW'" (g/eq) 65 60

+Epoxy equivalent weight (EEW), T Active hydrogen
equivalent weight (AHEW)

2J3}4] hydrogenated bisphenol A(HBA)A|E 2] o ZA] 4=%]
(Kukdo Chemical Co. Ltd.)2 AM2515TH. A2 47
313 Z3}1A| (Fast Hardener, FH) (KFH-548, Kukdo Chemical
Co. Ltd.), & A< A3HAIQl poly(propyleneglycol)bis(2-
aminopropylether) (Slow Hardener, SH) (Kukdo Chemical
Co. Ludy& AH3}Lh W7 AR ALGe 27 87b e e o]
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Table 2. Characteristic of talc.

Talc
Chemical Formula Mg3Si4010(OH),
Size 23um
Color Grayish white
Thermal Expansion 5
Coefficient 8ppm/C
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Figure 2. Temperature changes of L-30, Araldite AY-103/
HY-956 and HBA/FH as a function of reaction time.
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Figure 3. Temperature change of HBA/mixed hardener
system as a function of reaction time.
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Table 3. Maximum time (tyca)and temperature (Tpea) of ep-
oxy resins during curing reaction.

Epoxy system tpeak (Min) Tpeat ()
L-30 24 130.7
Araldite AY-103/HY-965 44 89.5
HBA/FH 37 65.4
HBA/MH-A (FH:SH
=90:10, wt%) 42 49.1
HBA/MH-B (FH:SH
—70:30, wt%) 4 40.3
HBA/MH-C (FH:SH 47 3.8

=50:50, wt%)
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Figure 4. Cure conversion of L-30.
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Figure 5. Cure conversion of Araldite AY-103/HY-956.
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Figure 6. Cure conversion of HBA/FH.
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Figure 7. Cure conversion of HBA/MH-A.
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