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Abstract : In this study, the flame retardancy and tensile properties of epoxy acrylate resin containing
flame retardants based on phosphorous, bromine or metal hydroxide are investigated. It was found that
the enhancement in flame retardancy of epoxy acrylate with decabromodiphenyl oxide (DECA) addition
was better than the addition of 2,2,2—trichloroethyl dichlorophosphate (TCEDP). It seems that the high
loading of TCEDP may delay the formation of crosslinking network and consequently decreases the
conversion of epoxy acrylate. It was found that magnesium hydroxide (Mg (OH)2) does not improve the
flame retardancy of epoxy acrylate after added up to 40 wt%. The synergic effects were clearly
observed for epoxy acrylate containing DECA/TCEDP combined flame retardants.
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Figure 1. Conversion of EB 600/TCEDP flame retardant
system.
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Figure 2. Conversion of EB 600/DECA flame retardant system.
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Figure 3. XRD patterns: (a) EB600/TCEDP (5 wt%)/MMT (5

wt%), (b) EB600/TCEDP (10 wt%)/MMT (10 wt%), and (c)
pristine Cloisite 30B.
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Figure 4. XRD patterns: (a) EB600/DECA (5 wt%)/MMT (5 wt%),

(b) EB600/DECA (10 wt%)/MMT (10 wt%), and (c) pristine
Cloisite 30B.

Table 1. UL-94V Test Results of Epoxy Acrylate with Various
Frame Retardants

Composition Total . UL-94V
(Wt%) burning time (s) " Classification
10 248 No V-1
TCEDP 20 36 No V-0
40 15 No V-0
10 250 No V-1
DECA 20 35 No V-0
40 11 No V-0
10 729 Yes Fail
Mg(OH), 20 664 No Fail
40 507 No Fail
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Table 2. UL-94V Test Results of Epoxy Acrylate with Combined
Flame Retardants

Amount of T.otal. . UL—94V
flame retardants burning time Drip .
Classification
(Wt%) (s)
5:5 372 No Fail
TCEDP/MMT 10:10 173 No V-1
5:5 242 No V-1
DECA/MMT 10:10 36 No V-0
5:5 811 No Fail
Mg O MMT 693 No Fail
5:5 51 No V-0
TCEDP/DECA 10:10 14 No V-0
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Figure 5. Tensile modulus of epoxy acrylate with various flame
retardants.

Table 3. Tensile Properties of Epoxy Acrylate with Combined
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