Fa1E, el
2013 4F 6 H

T & % B N A Vol.41, No.6

88 ENGINEERING PLASTICS APPLICATION Jun. 2013

d0i:10.3969/j.issn.1001-3539.2013.06.020

B IEZIENE N SV EMENER LR

BRI E R
(AR TR AR S TR R JEaT 100048)

HE . ¥ = (DOPO- # P LK AL )- =7 (Trif-DOPO) FAn %) By A 45 KH b Bk /4,4 = F Ik KRR M
Re(EP) 4R Z W, & T —FF L 5 MK EP,#) Al £ T 4286 T # AL R 5L ARFRAIEH(LOT) Ml 2 AL, & H KRR
MIXAL AR TS & HAZ BRI ISR X T K P BP 9 HobE 4k | PR M G An sBUR M GE, B 5L T Trif-DOPO 3+ EP 1
B ERX R, SREAY, Trif-DOPO 5 R ALK LR M —MEIKILR IR &, 5= @ XAk M A 1K £ 5
JRZ 5 HN 1.0% 3 £ 2.0%, FLIKXAE 09 SR ) & R F T8 20 OB E KB ¥ 5 Trif-DOPO
80 2 AR MK AR F M KA R 0 IR S 5 Trif-DOPO 49 1 & 2 B4R X o PR R AR 09 Sk ik &
M Al o B ) AR A B R LR ALE BT A TE B N LR A AR R K, sk, BA Trif-DOPO JA & 4939
I XA LOI 2638 K G M)y, BIRRABE R T 040 h 1.2% B, XA PR M A 4, 2 LOI 4 36.0%, ¥ B Kbt 4k
3£ %) UL 94 V-0 % . Trif-DOPO &5 mnik 4845 2 — A2 B L /K EP 69R K%,

KR REA RS K BEA IR, =R BRE A

hESES: 0633.13  XEAKRIRAE: A XEHE: 1001-3539(2013)06-0088-05

The Dose-Response Relationship of the Compound Based on Phosphaphenanthrene
and Triazine Groups in Epoxy Resin
Qian Lijun, Qiu Yong
(Department of Materials Science & Engineering, Beijing Technology and Business University, Beijing 100048, China)

Abstract : Trif-DOPO has been used to prepare non-halogen flame retardant epoxy resin composites in diglycidyl ether of
bisphenol-A with 4, 4’ -diamino-diphenyl sulfone as curing agent. The properties of the epoxy resin composites including thermal
properties, flame retardancy and water absorbency were detected by DSC, TGA, LOI measurement, UL94 vertical burning test, cone
calorimetry and water absorption experiment. According to the results, we investigate the dose-response relationship between Trif-
DOPO and the properties of epoxy resin composites. The results indicate that Trif-DOPO and the epoxy resin matrix constitute the
intumescent flame-retardant system. With the increase of phosphorus fraction from 1.0% to 2.0% in the composites, compared with
control sample, the flame retardant samples’ time to ignition (TTI), total heat release (THR), average effective heat of combustion
(av-EHC) and glass transition temperature (7,) are all in negative correlation with the amount of Trif-DOPO while the expansion
ratio of cone calorimetry residue is in positive correlation. Although the flame retardant samples’ peak heat release rate (pk-HRR)
and average heat release rate (av-HRR) both decrease dramatically, within the range of investigation, the loadings of flame retardant
have little influence on them. Besides, the limiting oxygen index (LOI) of epoxy resin composites first increases, and then decreases
with more Trif-DOPO added. The sample can obtain a LOI value of 36.0% and reach UL94 V-0 rating when the phosphorus fraction
reaches 1.2% in the composite. Trif-DOPO can reduce the water-absorption rate of the epoxy resin composites to some extent as well.
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