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Synthesis and properties of flame retardant phosphor us-containing
cycloaliphatic epoxy resin

HAN Dandan JIA Xiaoqin LI Yongjie WANG Tao
(Department of Organic Chemistry, College of Science, Beijing University of Chemical Technology, Beijing 100029, China )

ABSTRACT  UV-curable phosphorus-containing epoxy resin was synthesized with chain-extension of
(3,4-epoxycyclohexyl)methyl-3,4-epoxycyclohexanecarboxylate (ERL4221) and 2-(6-oxido-6H-dibenz(c,e) (1,2)-
oxaphosphorin-6-yl)-1,4-benzenediol (DOPO-HQ) at different stoichiometric ratios. The structures of these resins
were characterized by IR and 'H-NMR. The influences of different phosphorus contents on the epoxy value of the
epoxy resin, thermal properties, flame retardancy, and UV curing properties were investigated. The results showed
that the thermal stability and flame resistance increased compared with those of the unmodified ERL4221 epoxy resin
under the same conditions. When the phosphorus mass content was 1.5%, the limiting oxygen index (LOI) reached
24.9, vertical burning achieved V-1 levels, and had a higher light curing activity.
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&1 EP-HQARKARMDT KHEAAMHENMEL R
Tablel Epoxy equivalent weight and designated abbreviations of EP-HQ

FE A Samples ERL4221 EP-HQO0.5 EP-HQ1.0 EP-HQL.5
ERL4221/DOPO-HQ (g/ g) 30.0/0 30.0/1.7 30.0/3.5 30.0/5.6
P % 0 0.47 0.93 1.46

P/ % 0 0.5 1 1.5
IR H © Epoxy Value® 0.78 0.67 0.61 0.54
%Y Epoxy Value® 0.76 0.64 0.58 0.52

E: PR

BB HAF R S i, P e RBP4 © 2

HUR BTSSR R e g

Note: P* was calculated by 'THNMR and P° was calculated by reactant; epoxy value® was calculated by reactant and epoxy value ¢

was calculated by titration.
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Fig.4 Gelyield curves of the EP-HQ systems(a) with different content of phosphorus and of the EP-HQ1.0 systems(b)
under different light intensities
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Table2 Thermal decomposition data of EP-HQ systems
FEAH Samples ERL4221 EP-HQO0.5 EP-HQ1.0 EP-HQ1.5
To.1/°C 326 339 355 350
Toax / °C 374 395 395 391
BRIK so0oc  Chargogec / % 2 2.7 2.4 3.6
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Table3 LOI dataof EP-HQ systems

Ff b

Samples ERL4221 EP-HQO.5 EP-HQ1.0 EP-HQ1.5
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