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H E FRAFOATEILN TR, UEERNEERLEZE(CPE)XEHETERRE S0 A0 M
W CPE. R T AFMS CPEEEMNRERE RNEN ERERRTEANHREY CPEXERENE

W, 3F P E T A B CPE B a] 30 85 LR .

XA AT HE RN, MAERLE(CPE), BR R (%)

S ALE 24 (CPE) @ 5 FI 1 o in i )6 Pl &
PR ER BT CPEERB RS T LARE
EHBFEEMALERRESTHR HC, v 1B
HH R R, S RAHRA LT ¥
AAMTALR R S . SHEY =Mt 84
WE" CPE 2 WAL XBE N ERERS
Re, A TRHBENALATY BRELTER
MAEEHE. 1991 F Lk, ELBRFMNHFR B
(CPD)/FLHA [X, — 4 (DCPD) 4 0] 3 35 4L 44, A
CPD R DCPDMITAVMERSRAEBAY (M EHH
FHRBREREMERZH) MMM TBKHE
T 2R #4a] 3 354y 32K ) #08 HE #H 4K (TPE),
HME T P18 TPE WAL 8% (b7 R

AYREECAHFRMBGER &£, L DCPD-
(COOK), A3CHEN .CPE M EEHALRERESY,
WA BB MM CPE A, #F LU Bk A CPE
AL Yt B SCRE AR FF S B I T A PT S  AEAfy
FE R AL T Z 98 25 ¥R PE S 44 4K (CPE-TPE) .

1 SRS

1.1 F#

FALE Z %5 135A. 1358, 130B. 140B
(GEEBETNN 34% ~36%.34% ~ 36% .29% ~
30%.39% ~41%) , LR BAHG X R EFHARL A
RO TF I — 4% — B B (DCPD(COO0K), E X
FEHE L AE >99% ;WP BRI (TMAB) A4t
AR AT 5, o a; T ER
(TBAB) b T A MERB ML FEB R =R, 4

Mo T Bk 8 (TBAD MBF L ¥R LB T
TPk o HT AL 3B 2 ZBF (PEG-400) 24 FF M IE 244k
IR, oA T ARE=ZFERLE
(HDTMAB) At 2 XM AR P&, oré; T
W AR AL E B THBAR &, Tilka;?2,
6-— BT E-4-F BB (B £ 264) K Tolb 45 ;
CoBA(KAAATREAN.
1.2 THIR
ARAEHNHES ARASEHE RETH=Z0%
BiH &K A DCPD(COOK), , 4 4k 3] J5 i 3
A25mlL —HEBRBEE(DMF)7S mL B &, 73
BH ZEEWA CPE(5g)5 264(0.2 ) IR E Y
(¥4 B} J7:CPE 5 g, DCPD{CO0K),0.7 g, TBAB
0.4, UTEREDAEAENYRHAZEN),
3t N, 1 min, BEH 15 min J5 F MO . F 100°C 2
— 5 B 6] , B 25 R Je TE B T e o A i A —
EEMTVWHE CPEER B PUIREHE
MUERAR AEZE T RKRERRF RS H, |

HWETOOCEE THREER.
1.3 SH¥
1.3.1 BKE BOo4g EHMZE™Y,H

1200 EAEHEMOESEE TRKMES P, U
HEREMNT I00CKER 24 h, LB FOCHS
THREHE BIEBERONETAERSR.
1.3.2 IRBFE K H % B Nicolet SDXC &
FTIR . #R &M R ZE R A 0 K BEK S &
oM AR KBrib B BESEEN
BRI BK-KBr 3tPF B -t T-HE J v
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1.3.3 KEEHHNRNBEREELR BO.1g
EHHAE CPE, BT 10 mL MRS, A
10mlMS —RE. B 3% MWD REA(MA) 1%
264, B 12 h 5 RMEMHE 190CHERSh
REEHTHA 120 BEAERER T, FEH
AHARKHRFAPFEER 40 ERARY
FOCHEE TREERE, HEABFYSROGZA
B R A A CPE).

2 #R5itie
2.1 EWTBREMGER
2.1.1 AFM¥Y CPEHERERE FNE]-

BCPEHTHESPEMHYTFR.ASERE R
EAE,EMNY2E W CPE WX BER N, LB
BaPM CPERNBEBEERETIAFEL

Table 1 The comsslinking reaction of different kinds of CPE with
DCPD(COOK), *

B ARG 4h); KR 2h 5,CPE KA F LELBEH
FHmMENES, M THEHERELSBEREY
K88 8 B X B Bl U A IR B A 4R 8 1T 38 K (No
8,9.4). MM OCH TR BERE N BHE L, Y
REBERER 75C. EEBTLB 43.76%; R
NEFEEEH 10CE . BESELFXHE—
& ERBBAENBREIRSSFB CPE 2R, B
HEAFEMES(NOC)FR, MU THERR
RE R B B 100°C .

Table 2 Effect of reaction time and temperature on crogalinking of CPE

No  Reaction time (h) Temperature( C) Gel content{ % }
5 0 21* 0.00
6 2 100 64.25
7 3 100 4.64
4 4 100 81.79
8 4 60 2.05
9 4 15 43.76
10 4 80 63.69
11 4 90 67.46

M, of PE Content of Cl Gel content
No  Kinds of CPE
(x10%) (%) (%}
1308 8 29 ~ 30 67.00
135B 8 34 ~ 36 70.84

1
2
3 140B 8 39~ 41 71.72
4 135A 12 34-~36 81.79

* Reaction time 4 h, temperature 100°C

&I WTREBTR, ABRAREN &G T

B3 CPEBKEHBME S BAEMNELA
K REHEERAE 10%, BENNEEEUE
FAEERNFONSEHRBMRA .5 135B M i,
IBAMBREEREER T I135BE CPE(4 R
10%) RE-_EMSERMAE, Bl T 135A &
CPERMEH PESTEHA, THELEHESIES.
BASEHSTBEANREN ABEME (AL
TR 1354 B CPE).
2.1.2 [ Ri b [E) K B b i B X MR T B B
W)  CPE K& A 3% #M48 HCl BT F B A
IR TR R 4% CPE Rk 6, H kot
FRTENHEAMEBENRKELR S LR
(F2).

2 MBUERY B ECTE B & B SR I (] B9
HEKERAER HERMMNAH 2hEKB 4h
HMEEEEEAO~-2hHMERE X . XERE
BT3RS CPE A9 LI 2B B KCl B RRE ,
R FRENEA TR AR TERHRR

* At room lemperature

2.1.3 HERMEERHAAERNERERRHE
L] i F DCPD(COOK), R M3 TH ML
A, R UL BT T LR A 5% 2 A AR TR T BB AR
BHEW(E3).

Table 3 Effect of catalyst and their dosage on crosslinking of CPE”

No  Catalyst Dosage of catalyst Reaction lime (el content
(g {(h) (%)

12 No catalyst 0.0 4 0.00

13 PEGH400 0.5 4 4.10

14 HDTMAB 0.4 4 58.26

15 TMAB 0.2 4 1.8¢

16 TBAI 0.4 4 66.94

4 TBAB 0.4 4 81.79

17 TBAB 0.4 2 67.96

18 TBAB 0.8 0.75 64.25

* Temperature 100°C

HIMBWERA, EFAXBEZHET A4k
MTFIOCEM4h B, 12 SHENBERSEN O;
B Ak 70 % B2 B R B R AR K, JL R A AL R B BUR
B BRI, 18 ok Ak 4k 790 & A B o BT 4R e R 2
B XERHTRAFEHEYHHEEBELRNS
uY LA 20K SR MUR & 4, FoP L TBAB WIRE:
BIF.

2.1.4 ZTEARBNEREERAOE N A
FABKAAEYS CPERANMERERIIER 4
.
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Table 4 Effect of the dosage of DCPD ( COOK); on crosslinking of
CPE* 23
N Dosage of COOK/Cl Gel content
®  DCPD(COOK)»(z)  (amole ratio) (%)
19 0.0 0 0.2
20 0.2 0.027 2.33 6
21 0.25 0.034 9.85
2 0.31 0.042 63.42
4 0.7 0.0% 81.79
° Reaction time 4 h, temperature 100C 1724 l
1648
HEATH ERSEBETEAARNHE D
ik . LR RN &4 T CPE § DCPD(CO0K),
[ |
R 55k 1R JRE T ) SR VT 3K 81.79% . 20544 15543 11422
v{cm!)

2.1.5 HERILFhAIT CPE BB H R M W

#= 5 MWBIB XY ,CH,COOK B 7[5 CPE K M
(REL1F 1724 cm " BEERY M), HFERAE
FER MR 3k, MO BB JE B 32 MK B % ; DCPD ( COOK),
MEKAABMBENERRRE, EHAREGET _H#Y
TR >60%KEER, & AR Z4RIENE
Ji2 th F 775 DCPD 3 11 B 75 #47] 33 ¥ 4L 4% ¢, i
J5 3 W BN AT 3 9 7K A ST BB R

Table 5  Effect of different kinds of crosslinker on crosslinking of
CPE"
of Reacti Gel tent
No C ker Dosage eaction contenl
crosslinker(g) time(h) (%)
23 CH;CO0K 0.2 4 0.00
6 DCPD(COOK), 0.7 2 64.25
24 KAA 0.5 4 61.32
* Temperature 100°C
2.2 IRo#

HIREHE(B1)TR,6 8# (£ DCPD
(COOK), X B , C% =6425) i 23 S K (5

Fig. 1 IR specira of Sample 6,23 { crosslinked CPE} ( CPE reacted
with CH, COOK)

CH,COOK R ¥, G% =0), “#H £ 1 724 cm™ ' b3y
FUuiee (Aase), R —EH Y5 CPE R4 TRk
B i .l F DCPD(COOK), M EREHSFHE R
TACECEERE, Wi CH,COOK R EREHELE, B E
HERM,AREREK.FH6 SHE 1648 cm™’
Ab A TR O , B DCPD A XU IR sh g | b 36 B 32 Bk
#H DCPD(COOK), 5 CPE TUmBifL AT & .

2.3 HM T CPE WAWEHKL

2.3.1 B R R R R B (] 3 Ak A A B
i 3484 ¥ DCPD(COOK), 5 CPE R L
BHERRE TS —EEPMABHRE, &b T®
SPH DCPD S ZHRME, AR CPD, X CPD 5
MA &4 A AT 3 Diels-Alder MR B, A FH
TEERRGEMEE, LR CPE &+ F. Lo
BuF.

T R M S UUR W
00(|: (\)0(: ocni: 00(\: °°(|3 00?
Heating Heating CPD-MA  CPD- MA
?CPD ]i’CPD Dce ?CPD PD? or m CPD - MA CPD - MA
C00 Co0 C00 C00 | |
S SUUUUUUS U €o0 CO0
e

&6 PRI, £ KM CPE, HEK &
BB, AT ERSEL R WEREPAE
W Eik 81.79, BEXHK CPEES —EEF S
MASRBER Sh R HABEERUABYAK
REfK . %8 DCPD XM X BAERBRTALLE
B EHEHMCPDE MA R, BREMH KD T,
SERABHSTIX 4% ~54% ,iEBH RIEH LB

Table 6 Effect of reaction time on the solubility of crosslinked CPE
based on DCPD linking bridges

N -Reaction Gel content Insoluble Soluble
o

time(h) (%) (%) (%)"
5 0 0.00 0.00 0.00
6 2 64.25 12.38 21.87
7 3 74.64 30.92 43.72
4 4 81.79 27.02 54.77

* Treated with a maleic compound before being refluxed in tol
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£ o] L AT S R, T A AR A (12% ~
1%) A RERA TH —BIE KM CPD ERR T #
B4 CPE 4 FEIE HC 2 1, TE ik A 38 5k FF
H.2.3.2 EMREXMKACRKRE RKER
EHNBERERBEEKNFIEXHERZ -, W0
WFSE (3 2) B R O S A BE R A & AR TR
W, X5 S8 CPD =% CPE M & I B JE Bk A
REEHG CPE. R, D37 T 3C 8RR A Xt # 5] 1 5 4k
FhMEm(RT).

mE 7 HETm FEERNRERES, AT
A XA EREE T CPEARSBETE
BT 4F R HCl 88 Cl, Rk A S B . 388K
BELT 75 ~ 100°CH, AT JE B M 3L L BX B 4

Table 7 Effect of tempersture on the solubility of crosslinked CPE based
on DCPD Linking bridges

No Temperature Gel content Insoluble Soluble

() (%) (%} (%)
6 75 43.76 1.04 42.72
7 80 63.69 1.46 62,23
8 90 67.46 4.78 62.68
4 100 81.79 27,02 54.77
24 100 61.32 48.16 13.16

GEEFTAR, AR MR R T HLE
ZIRAHE, R R TE B A Wk o R A AT R A Ry
W EAERE MR EANTUBERE RN
¥ ; CPE i 3¢ BX B2 HE Bl R N 1R BE B9 FH 6 0 B2 i
o B 4 T 4 R , 15 S K A B A T 3 R i
%.

KE (KRARKE <27% )T RERTT .
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THERMALLY REVERSIBLE COVALENT CROSSLINKING OF
CHLORINATED POLYETHYLENE

DONG Yonggiang, CHEN Xiaonong, XIA Yuzheng, JIAQ Shuke
( College of Materials Science & Engineering , Beij.ng University of Chemical Technology , Beijing  100029)

Abstract A new type of thermally reversible covalent crosslinker was applied to chlorinated polyethylene( CPE) in
order to get a thermally reversible covalent crosslinked CPE and a crosslinked product with 81.79% gel content was
obtained by means of solution reaction. The effects of CPE grades, catalysts and their dosage, reaction temperature
and time and the dosage of crosslinker on the gel content were studied. It was proved by IR that the gel was
generated through esterification between the chlorine on carbon of CPE and the carboxylic salt groups of the
crosslinker. The gel content increases with the extension of reaction time and enhancement of temperature and also
increases with the increased dosage of crosslinker. It was found that no gel was generated if the phase transfer
catalyst was not applied to the reaction system.The crosslinked CPE exhibited thermally reversible behavior due to
the dimer/ monomerf cyclopentadiene) conversion of -DCPD- moieties via reversible Diels- Alder cycloaddition.

Key words Thermally reversible crosslinker, Chlorinated polyethylene, Gel



