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Measurement of Flash Points of Epoxy Resin Solutions by Using Additives
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Abstract : The knowledge of the flash point of the various liquid substances is required because of process safety
and control in industrial fire protection. The epoxy resin is one of versatile resins that has wide selection of using
curing agents and additives to achieve various applications such as coatings, adhesives, interior materials, reinforced
plastics and electrical insulation. In this study, the lower flash points for p-xylenet+epoxy resin, o-xylene+epoxy resin
and n-butanol+epoxy resin systems were measured by using Pensky-Martens closed cup tester. The lower flash points
for p-xylene+epoxy resin, o-xylenetepoxy resin and n-butanolt+epoxy resin systems rapidly increased 80wt%, 90wt%
and 95wt% of epoxy resin concentration, respectively. This results serve as a guide to estimate flash point of any
epoxy resin solution.
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Table 1. Physical properties of bisphenol A/epichlorohydrin resin

Properties Values M:;:;;;Ezm
CAS number 025085-99-8 -

Flash point(PMCC) 252°¢C ASTM D93
Density(at 25TC) 1.16(g/mL) ASTM D4052
Viscosity(at 25C) 11,000 ~14,000cps | ASTM D445

Equivalent epoxide weight 182-192(g/eq) ASTM D1652
Percentage epoxide 22.4~23.6(%) ASTM D1652
Epoxide group content | 5200~5500(m mol/kg) | ASTM D1652
Color, platinum cobalt 75Max. ASTM D1209
Epichlorohydrin content 5Max.(ppm) RPM 900A
Water content 700Max.(ppm) ASTM E203
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Table 2, Comparison of experimental and reported flash points

for p—xylene, o—xylene and n-butanol
Flash points (C)
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Table 3, Experimental data of fower flash points for p—xylene
{X:Hepoxy resin(Xz) system

Weight fractions Flash points(C)

X| Xz EXp.
0.100 0.000 19
0.906 0.094 21
0.800 0.200 23
0.690 0.310 24
0.605 0.395 23
0.499 0.501 23
0.398 0.602 22
0.307 0.693 22
0.202 0.798 22
0.099 0.901 34
0.057 0.943 40
0.000 1.000 254
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Fg. 1. Experimental data of lower flash points for p-xylene
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Table 4, Experimental data of lower flash points for o—xylene
{X:)Hepoxy resin(X,) system
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Fig. 2, Experimental data of lower flash points for o~xylene
(X:)+epoxy resin(X) system,

3.4. n—Butanol+epoxy resinAle] o121H
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Table 5. Experimental data of lower tlash points for n—butano!
{X)+epoxy resin{Xz) system

Weight fractions Flash points(C) Weight fractions Flash points('C)

Xi X> Exp. Xi X Exp.
0.100 0.000 23 0.100 0.000 31
0.890 0.110 23 0.643 0.357 25
0.801 0.199 25 0433 0.567 26*
0.704 0.296 26 0.318 0.682 28*
0.593 0.407 29 0.231 0.769 27*
0.489 0.511 29 0.162 0.838 26
0392 0.608 29 0.116 0.884 29
0.300 0.700 30 0.074 0.926 36
0.208 0.792 30 0.051 0.949 38
0.111 0.889 33 0.020 0.980 58
0.041 0.959 48 0.000 1.000 254
0.000 1.000 254 * Partial mixture

Bl=eldgtEx|, M223 M3z, 20074
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Fig. 3, Experimental data of lower flash points for n—butanol
(X:)Hepoxy resin(Xe) system,
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