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Table 1 Effect of solvent on crosslinking of CER *

No Dosage of crosslinker{g) Solvenl Temperature( °C ) Reaction time (h} Gel formation( % )
1 0.7 THF 60 4 0.0

2 0.7 DMF 60 4 56.71

3 0.2 50 mLTol + 50 mLDMF 100 2 78.37

4 0.2 25 mLTol + 75 mLDMF 100 0.75 78.79

5 0.2 DMF 100 0.75 85.28

" The amount of TBAB catalyst is 0.4 g.
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Table 2 Effect of reaction temperature on crosslinking of CER”

N Dosage of Temperature Reaction time Gel Content
®  DOPIXCOOK): () (T) (h) (6%)
2 0.7 60 4 56.71

6 0.7 80 4 B4.27

7 0.7 100 0.75 B8.75

8 0.7 120 0.75 B7.94

" The amount of TBAB catalyst are all 0.4 g; Solvent DMF 100 mL
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Table 3 Effect of the dosage of DCPD( COOK ), on crosslinking of

CER"

N Dosage of Dosage of Reaction Gel content
°  DCPD(COOK),{g) TBAB(g) time(h) (6%)
9 0.0 0.4 4 0.00

5 0.2 0.2 0.75 85.28
i 0.5 0.4 0.75 88.20

7 0.7 0.4 0.75 88.75
11 0.9 0.4 0.5 85.28

" Reaction temperaiure are all 100°C ; Soivenit DMF 100 mL..
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Table 4 Effect of dosage of catalyst on crosslinking of CER”

No Dosage of TBAB(g) Reaction time{min) Gel content(G% )

12 0.2 45 87.91
7 0.4 45 88.75
13 0.6 25 83.87

* Reaetion temperature are all 1007 ; the dosage of DCPD{ COOK); is
0.5 g;Solvent DMF 100 mL.
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Table 5 Effect of different kinds of carboxylate on crosslinking of CER"

No Carboxylate Dosage of carboxylate( g) Reaction time(h) Gel formation{G% )
14 CH; COOK{KAC) 0.2 4 0

7 DCPD( COOK ), (KDCPD) 0.7 0.75 88.75

15 (CH, ), (COOK), (KAA) 0.5 2 92.56

" Reaction temperature are all 100°C ;the dosage of TBAB is 0.4 g;Solvent DMF 100 mL
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Fig. I IR spectra of CER(a), CER reacted with KAC(b), CER
reacled with KAA(c) ,CER reacted with KDCPD(d)
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Table 6 Effect of reaction temperature , time and dasage of KDCPD on the solubility of crosslinked CER based on DCPD linking bridge ™

No Dosage of Temperature Reaction lime Gel formation Solubility in DMF + MA{155C)
KDCPD(g) (1) (min) (G%) Insoulble( % ) Soluble( % ) Solu/Gel( % )

16 0.2 80 45 85.30 39.20 16.08 54.0

17 0.2 80 160 85.28 40.35 43.92 52.1

18 0.5 100 45 88.20 41.97 46.23 52.4

19 0.7 100 45 88.75 44.40 44.35 50.0

20 0.7 120 45 85.28 49.98 32.96 39.7

* TBAB are all 0.4 ¢.
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THERMALLY REVERSIBLE COVALENT CROSSLINKING OF
CHLOROPROPYLENE EPOXIDE RUBBER

DONG Yongqiang, XIA Yuzheng, CHEN Xiaonong, SHI Shuxian, WANG Shuhua, JIAO Shuke
( College of Material Science and Engineering , Bejjing University of Chemical Technology . Beifing  100029)

Abstract  Chloropropylene epoxide homopolymer ( CER ) crosslinked by DCPD ( COOK ), as crosslinker with
BB.759% gel content was obtained by solution reaction, the effect of the kinds of solvent, the dosage of crosslinker
and calalyst { TBAB), reaction temperature and time on the amount of polymer gel formation were studied. The
results indicated that the crosslinking reaction accelerates with the acsension of the reaction temperature and time,
increase of dosage of crosslinker and catalyst. Sclvent affected the crosslinking reaction and the result indicated that
the reaction was most efficient in DMF . It was proved by IR that the gel was generated through esterification between
the chlorine on carbon of CER and the carboxylic salt group of the crosslinker by eliminate KCl. The test of reaction
solubility of crosslinked CER react with maleic anhydride { MA) indicated that the crosslinked CER exhibits a
thermally reversible behavior due to the dimmer { decyclopentadiene }/monomer { cyclopentadiene ) conversion of
-DCPD- moieties in the crosslinkage of the copolymer, the percentage of thermally reversible conversion were
decrease with the ascension of the reaction temperature, the amount of crosslinker increasing. Based on the
crosslinking reaction, a novel thermoplastic elastomer of CER with higher heat-resistance and oil-resistance was
oblained .

Key words  Chloropropylene epoxide homopolymer, Thermally reversible covatent crosslinking, Potassium
dicyclopentadieny! dicarboxylate crosslinker



