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Fig. 1 Effect of crossliking agent amount on

crosslinking progress of PVC
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Table 1 The effect of ammonium salts on crosslinking rate

Cat. and its amount Reaction conditions”  Gel content

(phr}) (C X min) (%)
0 170 x 26 5.256
TMAB(1.0) 170 20 26.61
BTMAB(0.3) 170x 20 47.88
TMAM(1) + PEG(E) 196 x 10 68.98
HDTMB(0.3) 170X 20 89.80

* DCPDCK:1.5phr

BTMAB: benzyl trimethyl ammonium bromide; TMAR: tetramethyl
ammonium  bromide; HDTMAB: hexadecyl trimethyl amrnonium

bromide; PEG-polyethylene glycol
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BERESE SHEHEARFIFMA 2phr B
DCPDCK, BF3E T TMAB 5 PEG B9 BC b X B A
SRUER(NE?2).

Table 2 Eiffect of TMAB and activator on crosslinking rate

No. Recipe{phr) Gel content({ %)
1 B+ TMAB(D) + PEG(0) 8.30

2 B+ TMAR(0) + PEG(2.0} 18.30

3 B+ TMAB{2.0) + PEG(0) 27.34

4 B+ TMAB(0.5) + PEG(1.5) 40.09

5 B+ TMAB(1.0) + PEG(1.5) 34.20

6 B+ TMAB(1.5) + PEG(0.5) 51.74

B: basic recipe; T = 190T ;¢ = 14min
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1.3 FENEEAREEHEXZRENNE R
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T=190T ,¢ = 10min, FBHERTFTE3.

Table 3 The effect of reaction temperature and time on gel content
of crosslinked PVC

T(C) 180 188 190 200

t(min) 10 5 10 10 15 10

Gel content( %) 43.8 5.04 51.84 53.05 73.93 60.44
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Fig. 2  Relationship between the crosslinking agent
amount {phr} and gel content of PVC
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Table 4 Mechanical properties of crosslinked PVC®

No DCPDCK  Gel content '] 3 P.S5

(phr) (%) (MPa) (%) (%)}
PO 0 0 15.45 115 48
P1 1 41.93 18.11 212 38
P2 2 94.22 18.46 184 23
P3 3 45.63 18.10 192 30
P5 5 52.48 18.13 166 25

* o: Tensile strengh; ¢: Elongation; P.S: Permanent set
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Fig. 3 Flow curves of different crosslinked PVC at
190°C

I Uncrosslinked PVC: @ Crosslinked PVC with 2 phr
DCPDCK; & Crosslinked PVC with 4 phr DCPDCK
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Table 5§ The reactive solubility of crosslinked PVC with DCPDCK

DCPDCK  Insotuble in DMF (wt%)  Solubility in DMF

e (phr) DMF DMF+MA(153C) +MAar153C (%)
0 20" 62.00 61.80 6.3

1 1.5  39.55 16.40 58.5

2 2.0 49.30 12.35 74.9

3 3.0 61.39 18.21 70.3

4 4.0 69.75 29.09 58.3

* Potassium adipate
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Fig. 4 The DSC spectrum of crosslinked sample 3 in Table
5
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A STUDY ON THERMALLY REVERSIBLE COVALENT
CROSSLINKING OF POLYVINYL CHLORIDE

LI Yubin, CHEN Xiaonong, ZHANG Yang, JIAQ Shuke
( College of Material Science and Engineering . Beijing University of Chemical Technology , Beijing  10{H029)

Abstract Based on the thermally reversible Diels-Alder reaction between the cyclopentadiene and
dicyclopentadiene, the dicyclopentadienyl dicarboxiate derivatives were synthesized by usual organic
reaction, and it was taken into PVC molecular chain as a covalent crosslinking agent. The effects of
crosslinking agent, catalyst and activator on the crosslinking rate, mechanical properties and the flow
feacture of crosslinekd PVC were also investigated in detail. It has been found that when PVYC was reacted
with crosslinking agent in the melt directly, the crosslinking rate was low (crosslinking reaction taking place
at 190TC for 36min, the gel content of the system was only 26.3% ), when the ammonium salt as catalyst
and polyglycol as activator were added into the reactio system at a optimum ratio, the crosslinking rate can
raise 7—~9 times. The crosslinked PVC not only has good thermally conversion behavior through the analysis
of reaction solubility ,DSC and flow curves, but also exhibits flow behavior similar to uncrosslinked PVC.
Based on the recipe of soft PVC, thermally reversible covalent crosslinked PVC with better mechanical
properties in comparison with the original one was prepased.

Key words Thermally reversible covalent crosslinking, Dicyclopentadienyl dicarboxlate, Retrocrosslinking

reaction, Mechanical properties of PVC



