Fol _‘%3 5} % # ﬁ No. 6

1999 5 12 A ACTA POLYMERICA SINICA Dec., 1999

WP FRTBERICHE P LEEK
Fo IRz Bk a i R 4F A

axE £5% LY BC
(FILAERS FRHESTRIERHN WM 310027)

W HEZE/AE BB BTN ER(VOUDAPD BRELR SR TN EREN S
(PVCYREES, FF T i T . St BB F p e 8 PVC AR/ BB o i ff 1, WIREH
SR FEPVCHBRARRYEES THESHA A LN ERTREEN, WHE
E BN TEEE AR ATIR P TE N PVCE RN ERE /), Nt L2
FBE PVC [ B EETE LS S0 R 25 H LA 4 TS R S & o F0 PO D9 30 K R B9 B A0 Y
%, FWE R EmEE PVC MR AR

XME BEAE, EE, R, LE R, PR R

KRR A (PVC) B A LASCHAR B #3514, BA KR8 78 fn R ] 57 A
B BE 77, B A W R B F AR PVC e iV (B, 4RSS R B, 3R PVC
HEHEAR SESEBAGTEAEEETS SHEERE. BT iR kg, aLlE
48 5 AR A O Tat R AN B A B A T i, ERKIR PVC P3| Ak S %
A ERBEF AT SR PVC MR G, T HHSM K PVC TR E L E S,
HU RIMT. AR 2HE (VOB S BR AR ARk, EEH R ERE . BaiR
FEHRAREESSN, TUH G EA R/ AR A T E R MR ERECEK PVC
w7 X PVCHARSHB TG, BEARMABEN ZRim T, R AR EEHE
R EARFRE .

AGENAZE/FEHER EAEER(VC/DAP)BFH B & M ILEMEK PVC
FEHETISE N, BRI LM PVC L2 R BB BN AL =R YA
BN B R RE B R e

1 BRES

1.1 E3RXKPYC SR

Pk AR s py S s IR OB (DCPD) MBI AR, B ER R4 X
(HPMC, 65SHS0) FIR Z &R (PVA, KH20) 55 8U#, 78 SL ®mE RN £ i#{T VC/DAP
BEeim RAERFEHATEEFM L0 2CHUN, BB L EEHE 75--85% ZH.
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1.2 PVC HlESHITA

1.2.1 HESE WHHKE—EHEm TRME, EF KHES AN AR (THF)
iR 24h LI L ABY TREHE, ABYEESRIBER S WA YRR S E.

1.2.2 BEREYHERSE AMEEZHMIEBEWT THF, T4258 305 B 4E 45, HEERR GB/
T5761-93 M E R FHEAE, BHMEE.

123 BEXKEHE PBTEPVCERETHAEN LTS AESESY THF &
OCFER T2 B2k 1h 1 24h, B L UL (53 3000rpm) 5 R Bk PVC R,
ITHEHBRHENERBKE(Q,), LT Flory-Rehner ¥ Bt BE K B & 27 A F 54
FR(M)E,

v
In(l — v3) + vy + yo§ =— Pﬁévén

K v, =1/Q,, 7 PVC BB E BRI RAERL, y H PVCE THF BHMHEEAS
(R ¢ =0.14"""), v, 29 THF BIBE/RIER, 0 A PVC I (p = 1.4g/cm®). PVC BRI
MR ERE v =p/M.,.

1.3 PVC I FoiEedE

¥ 100 £ PVC BHH5.3.0~5.0 fir =L BB 83 (TBLS) . 1.0 {75 A5 B 45 (PbSt) A
80 I ME_WER— 2 A C K (DEHP)R &, FEXUREHYL L8 in T, BB EYLEH G2
PVCIAHE, A THEREME .

K Perkin 22 8] DSC-7 BRI EREAMBERU(DSC) M 2 ¥ PVC BN &K, B
BTk WLICER(10]. 78 & 0 69 18 BT A MR Y L 0 SE 69 PVC IR REMIREE-TE 4T 0,
FERERE2CEL, BFEHE EDZH 3mm, B 244.5¢, FRAIERBELNE LR
0.34MPa. X FHEMERTUME PVCHRERE, EHEHN 6= 1mm X 40mm, TAD
BRI 3 H RER%E JIS K6301 Wi PVC MY KSR AR, 438 %44 70C \22h.

2 SR 578

2.1 LR RYTE PVC WIBN LR TBSH

BERESE(W,) BREREE () BRCKAZ §TFE0 FR(M)MERFHE
AE(DP)REMTHEREYHNEESH M TAFARGER SHTE: PVC B, HERT
HREE BESE BRAKSZ P FEMBKCKEEME | iR AXRAR,
REAH(DAP R RSB F)M VC/DAP R R &ML 228 PVC W8 55 #
HREK#EE. S THARSRESEALEEE PVC WG, B k& B 5 R 35 A
DAP Mk B KTIHER, MR THRAEMZK A ZRGTHL T8 FRE.

fE VC/DAP Bi#I-R & WK PVC Mg B, (b2 30 Pt 2 -5 00 . W 8 e it
BFE 3T, B2 AR PVC B, T HCE PVC W IER SERL ACBCE B 8 /N TRt &
B PVC) W BR E S WAE R PVC. M {b 280 PVC B II T/5, di F 5 R i 1
SRR T Ak, R R
2.2 LM PVC PR R

P PVC Y4B AR BRAG L s g s s ok i X B S R A IR A 32
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Table 1  Structure parametres of chemical crosslinked PVC resin
Polymerization fo of DAP Gel fraction DP of sal M. of gel v of gel
temperature (T} (mmel/mo! VC) (%) (10°g/mol) (10 *mol/cm’)
o 45 0 0 1732 - -
C1 45 0.505 8.73 2790 6.09 0.23
c2 45 0.667 32.7 1634 3.18 0.44
3 45 0.783 43.7 1404 2.15 0.65
C4 45 1.010 53.1 1038 1.47 0.95
Cs 45 1.015 55.5 1060 1.32 1.06
6 45 1.523 72.1 656 G. 86 1.63
[ov) 45 2.513 88.9 253 4.25 5.60
c8 S0 0.503 7.5 2756 7.78 0.18
o9 50 0.622 24.4 1095 3.68 0.38
C1¢ 30 6.911 30.1 800 3.59 0.40
Ci11 50 0.995 50.9 679 1.44 0.97
Cc12 50 2.025 80.0 344 0.48 2.92
C13 60 0.637 18.5 1165 5.39 0.26
C14 60 1.089 32.0 1065 3.18 0.44
C15 60 1.523 55.0 646 1.41 0.99
Cié 60 2.477 76.0 465 0.70 2.00

HTEEMTHK PVCHBR TS FRNERTKAZ N T FRGXT
PVC S5 IR F8& (5 6250g/mol) ;T VC BREAXEARHR S,
HREABEREEFGRERRBEHARSHEART. ETEEETHEX TEME
B, PVC E R kEk, BiABEERK, PVC o FRERERFENIE N, Hikiks
MR PVC B R E SR R {T.

ST FHRB PVC RIS, BB TG EEH YR MmEin. ¥
PVC B, MIBEMHE S WA T RERA SR, Mg Ao hmE 1 iR
B () ~@OHEEENHNE - . MNP M SEREEENE. (1)~ Q) S SERK
BRE P, A aEkEE T ENERSREFRAERER, M AFNM RS
RS BN (4) S S, B EE 5, M EBRERBERE A AR, B8, SEgsx
PVCEBXKEREMFTMSBERESBMAMKR A ELE. B2 A RFEZEK PVCHER S
BSERTHEEMNER.

B 2 TR, YRR & B RS, SRR A B R T AR S BRI T 218 1 dm, 2
BRSREEN, BT RS RS INTIRE LA RE Lo S8R, AT
W ERRE DAP I (BER S BB AR F 2R E R, MR ATV B, SR B, B3
e AR CHRER A TFETRER, dIEWIERH PYC BB P EFES THEN
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Fig.1 Classfication of chain entangerments Fig. 2 The relatonships of gel fraction and the

crosslinking density of gel for crosslinked PYC
PVC MG EF PVCENDHTEREAN A —FEE. PVC WIS S M E RE
5% ~10% 2 [, € PVC DI LiE B, 34 IR 4G 4 s, [ Bt eI L & % 203 2 o 3B
RS, PVC RS XS PVC fR B aE AT R AR ma ™ m TRy 0 LA
RIS R PVC B RS E W, AT WHRARF PVC B IR MME, (TLARH
BICREE R EM . % 2 YA Y PVC ERRR XK F T K RE(X )M
FRERER(T,.,).

Table 2 X.and T, of plasticized and crosslinked PVC after annealing treatment *

Annealing time CHW,=0) C2(W_=32.7%} Co(W,=T72.1%)
(min) X%} To(T) XA%) T.(T) X.(%) T.{C}
10 1.32 137.6 1.18 137.7 1.12 137.9
20 1.82 139.7 1.64 139.6 1.53 139.1
30 2.14 140.0 1.96 140.2 1.89 140.2
60 2.80 141.0 2.23 141.2 2.05 141.3
90 2.95 141.6 2.62 141.8 2.44 141.9

* annealing temperature = 125C

HE2TR, CHEFET.BPVC L EXTHREF(BRSR)0EM, BB PVCH
AR TR, T SR ESEREE DT LR X . Hertberg SR B M TEE
WEE PVC, B T, BRI, il b2 TR T 4 FEBRMNIE . PVC A TE
& Z [ 58 5000 - 6250(80 ~ 100 4~ VC B70)%), i {22 B AR B PVC ¥R
FEE 2 TS TR AT HE, H ¥R PVC 2R E S 2 W 3 A8
B A PVC A EERERTHKAES.
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2.3 MPLERFE PVC B HME

BA b 530 58 90 7E S 8 4l 22 B S BE PVC B, R RE 15 1k 2 50 106 P 4%, 171 i 7 22 B T
RO 45 o ST 5 Y TR AR 45, 1 S B BLAE MR I 3 R

IBDL LGSR, B L E R PVC B
R T A I SR AR R L R
BAMBRBTRG AL ENEET B
WA o, T 40 580 2 O 0 48 B 2R I T R TR A, A
T R AR B . (L R DR A
FRACHK 4 71 B B A b 0 85 SR BB, AL ¥ B
R 48 X BRI EE Y TR B IR TR S B
A T I, T4 B SO I 2 A B 6 TR £ B
HET PVCHERENBLHEE, AETELE
B T RRTI0 T RSB E 5 2 A 1
Fig. 3  The structwe model of plasticized and 43 8.
chemical crossnked PVC | 2.4 L ERCIH IR 3 BRS04 MR 1L 3B
’m:“k*“m“j m;k’"g P @L '“;j:“’“"*““ PVC MEEE A EIR W
oG i 7 epmEamt e HOBE 1L MO B PVC o B AR TR AL 22 B
TR LMy, R WA AP . T 4.8 5 4 B AR R & B PVC R BEM
WY SRR A GEAE) SRENXEE.

BB 4 T, fb22 OB PVC B9 R IUM I K F R PVC, BB & B (2%
BEREEE) B9 I, ZOWAE BN T AR KRR T PVC My T sh e, B b
B PVC RIS & B A B 5.
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Fig.4 Effect of gel fraction on the apparent-shear Fig. 5 Effect of the gel fraction on the
stress curves of plasticized PVC at 184°C penetration-temperature curve of plasticized PVC
1) S1000{ W_=0);2) C9(W,=24.4% ); 1) S1000{ W_=0);2) CI9(W,=24.4% };

3) CA(W,=53.1%);4) Co(W,=72.1%) 3y CA(W,=53.1%);4) C6(W,=72.1%)
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B S BT, B SRS B (L B D) s, AR R E T PVC WEARE

By, RTBRENARERE(EX HBE-EAME LT FiEREMMABRE) ES.
ZE&XM(16)PVC B & FEMEE S IR - BT M m, v R AL E KM=
TERFEIM EEEY PVC Wi E-HTEE.

Table 3 Effects of structure factors on the permanent compression set of plasticized and chemical crosslinked PVC

Sample code Gel fraction (%) DP of sel Permanent compression set { %)
ca 1] 1732 64.2
Cl ‘8. 7 2790 54.6
ce 24.4 1095 60.6
€10 30.1 300 58.7
c2 32.7 1634 56.8
C11 5¢.9 679 55.0
4 53.1 1038 54.2
(01 72.1 656 52.1

RIFIETRESENRERSEARGEE PVC M ERKALEER. R,

L B PVC BERE & B U R & N, %8 PVC ) B 48k A AR TE 2 3/), BV [ 3R 4
0. ik, Wi B 1 AE A AR BT B SR R B AL F RSB PVC R R

MO0 =] o W e
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13
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16
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COOPERATION BETWEEN CHEMICAL AND PHYSICAL
CROSSLINKING IN PLASTICIZED AND LIGHTLY CHEMICAL
CROSSLINKED POLY(VINYL CHLORIDE)

BAO Yongzhong, WENG Zhixue, HUANG Zhiming, PAN Zuren
(Institute of Polymer Science and Engineering, Zhejinng University, Hangzhou 310027}

Abstract Chemical by crosslinked PVYC was synthesized by vinyl chloride/diallyl phthalate
(VC/DAP) suspension copolymerization and processed to prepare plasticized sample. PVC
prepared by VC/DAP copolymerization was composed of gel and sol fraction and the
crosslinking density of gle was lower. It confirmed that chain entanglements existed in both
gel phase and sol phase. PVC still exhibited the recrystallization ability as it was lightly
chemical by crosslinked. The structure model of plasticized and lightly chemical by
crosslinked PVC was proposed, in which chemical crosslink network and physical crosslink
network formed by chain entanglements and micro-crystallites were cooperated each other.
The rheological, temperature-deformation behavior and permanent compression set of
plasticized and lightly chemical by crosslinked PVC were influenced by chemical and physical
crosslinking .

Key words Poly(vinyl chloride), Gel, Sol, Chemical crosslinking, Physical crosslinking



