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Synthesis and Thermochromic Property of Brominated Epoxy Acrylates

Dong-hwa Shin

Department of Applied Chemistry and Engineering

Graduate School of Industry, Pukyong National University

Abstract

Polymers with excellent refractive index have been widely used for
optical lens and parts in electronic electricity because of its light
weight. Among them, a brominated epoxy acrylate shows high
refractive index but is discolored during curing process by heating.
Since the discoloration has been affected by polymerization inhibitor
and reactive monomer. mixtures with different contents of
polymerization inhibitor, hydroquinone mono methyl ether and reactive
monomer, styrene were cured by heating and their properties, such as
refractive index, viscosity, and color, were investigated as a function
of composition of both components. Also, thermal discoloration of the
cured mixture were analysed as a function of triphenylphosphite

content as a thermal stabilizer.
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Figure 1. Mechanism of Taffy process.
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Table 3. Properties of epoxy resins(Taffy/Fusion method)
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Figure 3. Classification by structures of epoxy.
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Figure 6. LED energy changes by year.
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Table 5. Structures of law materials for synthesis of epoxy resin

Function Chemical Structure
Bominated epoxy SN 5= L
EDOXy resin KN?N_CHI_Q@E;QTD_cm_i:_wl—afpﬁ;qiD_CHI_C\HO_/CH:
O
Acid Acrylic acid(AA) \)I\
\\
OH
Hydroquinone
Polymerization ot
mono methyl
inhibitor aH
ether(HQMME)
Triphenylphosphine
Catalyst (TPP)
< >_5_< >
~N
. Styrene CHo
Diluent monomer(SM)
Additive Trlpher?:;g})losphlte 5\(}/@
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Table 6. Process for acid analysis

Axpo) = FTA Tl Frel AAke] IFAIR 1g 5o FEARAE F3 A7
=4 83t KOHS mgs YEdt
@ 0.IN-KOH Methanol %59 : KOH(A¢F1H) 64 g& =50 mlel
2 g g = o] Methanols 7}sto] 112 sho),
. c @ A E3&A4(Toluene : Butanol = 2 : 1) @ A|SFIF(F-Iu] =2
2 Aok = e
@ Phenol Pthalenie *]A] (1% Ethanol-8 <)
D Al59 172gS 200ml 42 Flaskell AAste] T4 £384 50ml
E 7tk ¥ &3
27V AAE | @ Phenol Pthaleineg A A|2ke & &le] 0.IN-KOH Methanol &<
o2 AAgr)
@ 156x0] mEMoE FAHE S THOE S
A7Hmg KOH/g) = 01 *= F * V * 561 / W
A4 F : 0.IN-KOH Methanol &< ¢] Factor
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3-3 BE3} o FA] oA olE FA o] FEAAA B Fujel wE
BE3t o ZA] ofadyolE FAE FA4Y wf WSt JIFS A=
THAAAN HQMMES] %S 07200ppm o2 Fd s 2dsta §4 =
uj Q1 triphenyl phosphine(TPP), ethyltriphenylphosphonium iodide(ETPPI),
tetramethylammonium chloride(TMAC)E 7000 ppme -8 Al ZF 7z F43}
of §AE A A

Table 7. Compositions for synthesis of brominated epoxy acrylates with TPP as a
catalyst

Composition of prepolymer(g)

Sample Diluent(wt%)
code  ypB-400 AA HQMME TPP

PEA-1 760 138 0.00 255

PEA-2 760 138 0.01 255 SM(10),

PEA-3 760 138 0.05 255 SM(15),

PEA-4 760 138 0.10 255 or SM(20)

PEA-5 760 138 0.20 255
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Table 8. Compositions for synthesis of brominated epoxy acrylates with TMAC as a
catalyst

Sample Composition of prepolymer(g)

Diluent(wt%)
code  ypp-400 AA M vac
ME

PEA-6 760 138 000 255

PEA-7 760 138 0.01 255 —
PEA-8 760 138 005 255 SM(15),
PEA-9 760 138 0.10 255 or SM(20)
PEA-10 760 138 020 255

Table 9. Compositions for synthesis of brominated epoxy acrylates with ETPPI as a
catalyst

Composition of prepolymer(g)

Sample Diluent(wt%)

code  yDB-400 AA HQMME ETPPI
PEA-11 760 138 0.00 255
PEA-12 760 138 0.01 255 SM(10),
PEA-13 760 138 0.05 255 SM(15),
PEA-14 760 133 0.10 255 or SM(20)
PEA-15 760 138 0.20 255
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Table 10. Compositions of brominated epoxy acrylates with different weights
of triphenylphosphite as a thermal stabilizer (SM 10%)

Formulation ratio

Sample
code PEA-1 PEA-2 PEA-3 PEA-4 PEA-5 SM P V65
PEA-1-Bl 70 30 0 0.1
PEA-1-B2 70 30 0.1 0.1
PEA-1-B3 70 30 0.2 0.1
PEA-1-B4 70 30 0.3 0.1
PEA-1-B5 70 30 0.4 0.1
PEA-2-Bl 70 30 0 0.1
PEA-2-B2 70 30 0.1 0.1
PEA-2-B3 70 30 0.2 0.1
PEA-2-B4 70 30 0.3 0.1
PEA-2-B5 70 70 30 0.4 0.1
PEA-3-B1 70 30 0 0.1
PEA-3-B2 70 30 0.1 0.1
PEA-3-B3 70 30 0.2 0.1
PEA-3-B4 70 30 0.3 0.1
PEA-3-B5 70 30 0.4 0.1
PEA-4-Bl 70 30 0 0.1
PEA-4-B2 70 30 0.1 0.1
PEA-4-B3 70 30 0.2 0.1
PEA-4-B4 70 30 0.3 0.1
PEA-4-B5 70 30 0.4 0.1
PEA-5-B1 70 30 0 0.1
PEA-5-B2 70 30 0.1 0.1
PEA-5-B3 70 30 0.2 0.1
PEA-5-B4 70 30 0.3 0.1
PEA-5-B5 70 30 0.4 0.1
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Table 11. Compositions of brominated epoxy acrylates with different weights
of triphenylphosphite as a thermal stabilizer (SM 15%)

Formulation ratio

Sample code
PEA- PEA- PEA- PEA- PEA- M TP V65

1.1 2.1 3.1 4.1 51
PEA-1.1-Bl 70 30 0 0.1
PEA-1.1-B2 70 30 0.1 0.1
PEA-1.1-B3 70 30 0.2 0.1
PEA-1.1-B4 70 30 0.3 0.1
PEA-1.1-B5 70 30 0.4 0.1
PEA-2.1-Bl 70 30 0 0.1
PEA-2.1-B2 70 30 0.1 0.1
PEA-2.1-B3 70 30 0.2 0.1
PEA-2.1-B4 70 30 0.3 0.1
PEA-2.1-B5 70 70 30 0.4 0.1
PEA-3.1-Bl 70 30 0 0.1
PEA-3.1-B2 70 30 0.1 0.1
PEA-3.1-B3 70 30 0.2 0.1
PEA-3.1-B4 70 30 0.3 0.1
PEA-3.1-B5 70 30 0.4 0.1
PEA-4.1-Bl 70 30 0 0.1
PEA-4.1-B2 70 30 0.1 0.1
PEA-41-B3 70 30 0.2 0.1
PEA-4.1-B4 70 30 0.3 0.1
PEA-4.1-B5 70 30 04 0.1
PEA-51-Bl1 70 30 0 0.1
PEA-5.1-B2 70 30 0.1 0.1
PEA-5.1-B3 70 30 0.2 0.1
PEA-5.1-B4 70 30 0.3 0.1
PEA-5.1-B5 70 30 0.4 0.1
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Table 12. Compositions of brominated epoxy acrylates with different weights
of triphenylphosphite as a thermal stabilizer (SM 20%)

Formulation ratio

Sample code
PEA- PEA- PEA- PEA- PEA- M TP V-65

1.2 2.2 3.2 4.2 5.2
PEA-1.2-Bl 70 30 0 0.1
PEA-1.2-B2 70 30 0.1 0.1
PEA-1.2-B3 70 30 0.2 0.1
PEA-1.2-B4 70 30 0.3 0.1
PEA-1.2-B5 70 30 0.4 0.1
PEA-2.2-Bl 70 30 0 0.1
PEA-2.2-B2 70 30 0.1 0.1
PEA-2.2-B3 70 30 0.2 0.1
PEA-2.2-B4 70 30 0.3 0.1
PEA-2.2-B5 70 70 30 0.4 0.1
PEA-3.2-Bl 70 30 0 0.1
PEA-3.2-B2 70 30 0.1 0.1
PEA-3.2-B3 70 30 0.2 0.1
PEA-3.2-B4 70 30 0.3 0.1
PEA-3.2-B5 70 30 0.4 0.1
PEA-42-Bl1 70 30 0 0.1
PEA-4.2-B2 70 30 0.1 0.1
PEA-4.2-B3 70 30 0.2 0.1
PEA-4.2-B4 70 30 0.3 0.1
PEA-4.2-B5 70 30 04 0.1
PEA-52-B1 70 30 0 0.1
PEA-5.2-B2 70 30 0.1 0.1
PEA-5.2-B3 70 30 0.2 0.1
PEA-5.2-B4 70 30 0.3 0.1
PEA-5.2-B5 70 30 0.4 0.1
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