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Fig. 1 Relationship between the amount (wt% ) of
DCPD{COOH); and the percentage of crosslinkage
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Fig. 2 Relationship between different crosslinkers and
their percent of crosslinking
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Table 1 The effect of crosslinking temperature {T) on percentage of
crosslinked ACM

Reaction medium T{T) Percentage of crosslinked ACM{ % )}
THF 66 18

72 33
85 14

THF-Dioxane mix.

Retro-crosslinking (%)
88 85 2 3
T T T T T

=
T
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Fig. 3 Relationship between crosslinking temperature
and retro-crosslinking
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Table 2 The comparison of tetro-crosslinking degree between DCPD
{COOH), and DCPD{COONH, );

Crosslinker Amount of Crosslinked Retro-crosslinking
crosslinker {(pht) ACM(%) (wt%)

4 18.6 6.9

26,2 10.1
16 33.9 15.0
20 34.2 21.9
4 12.8 5.8

29.3 23.4
12 36.8 27.4
20 64.0 29.0
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Fig. 4 IR of E,-ACM before and after crosslinking
1) Before crosslinking of E,-ACM; 2} Crosslinked
with DCPD{COOH);;3) Differential absorb peak
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Fig. 5 DSC curves of E,-ACM crosslinking by different
crosslinking agents (scanning rate 10°C /min)
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STUDY ON THE THERMALLY REVERSIBLE COVALENT
CROSSLINKING OF ETHYL ACRYLATE/ALLYL GLYCIDYL
ETHER COPOLYMER

JIAO Shuke, YIN Hong, XIA Yuzheng
( College of Materials Science & Engineering , Beijing University of Chemical Technology , Beijing 100029}

Abstract The thermally reversible covalent crosslinking of epoxy acrylate rubber (E,-ACM) which is a
copolymer of ethyl acrylate/allyl glycidyl ether was studied by using two thermally reversible covalent
crosslinking agents, i.e dicyclopentadienyl dicarboxylic acid and diammonium dicyclopentadienyl
carboxylate. The effects of the crosslinker amount, crosslinking and retro-crosslinking temperatures on the
crosslinking rate, yield of crosslinking and retro-crosslinking were investigated in detail. It has been found
that both the crosslinking and the retro-crosslinking rates increase with the increasing of crosslinker
amount. The highest yield of crosslinked polymer was beyond 60% and the efficiency of retro-crosslinking
was as high as 79.7% when DCPD ( COONH, ), was used as crosslinker. It could be concluded thar
diammonium dicyclopentadienyl carboxylate was a more efficient crosslinking agent than its carboxylic acid.
But for the effect of temperature on the yield of crosslinked polymers the best optium temperature was only
around 70C . In spite of what kind of crosslinking agent was used, the thermal irreversible covalent
crosslinkage was present (20% ~25% ) in the crosslinked copolymer. The possible reasons for this were:
{1) the retro-crosslinking was not high enough because the reaction temperature was lower than 160 ~
220 (detn.by DSC); (2)there was thermal irreversible covalent ether bond formed in the course of the
E,-ACM crosslinking with the crosslinker; (3) free radical polymerization of CPD which formed under the
retra-crosslinking conditions could happen. The analysis data by FTIR and DSC confirmed that the
crosslinkage provided by crosslinking agent and the gained covalent crosslinked copolymer exhibits thermally
reversible conversion behavior.

Key words Epoxy acrylate rubber, Thermally reversible covalent crosslinking, Thermally reversible

conversion of covalent crosslinkage



