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Table 1 The molecular weights and tacticities of PVC samples

Samel Molecular weights Contents of triad
ples M,x107* M, x107* mm mr I
St 4.60 9.70 31.1 46.2 22.7
2 4.74 10.60 29.7 46.0 24.3
3 4.12 B.62 32.8 43.5 23.7
54 4.40 9.21 31.0 46.4 22.6
S5 3.79 7.22 29.1 47.6 23.3
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BC100 fr PVC WIS, 30 (PR WM - T K | (Hilsme, B aMaE, EXW
REERFEEHNO0.5mm MR, MR A 150~155C, S0 TEE 4 2 min. FH B
RAEBEFEEERHAS, 2507 ISOCH 170CEEBE TSN, S8 — W R ER
¥, I Unicam SP-1750 % ¥h4- 3656 B T 0 18 3£ 48 4h- 77 R K (350 ~ 700 nm) (38 £k, 1A
HEAGE PVC F iy 2R
1.3 AEfENE
1.3.1 —HEBmMRES BR0.4gPVCHERET 0 ml, 1,2 —H 2 PRRIEHT .
B16.24 g —FALBET 100 ml ZEHEFOFHEKRE N 1 mol/L)ALAIEH 1. B 12 ml
FRISERIBS. REWEZRTHRE LS nin, FES RN GEAD 1| FREd, 5
FEULRE, FHEEE, S, HR AR EE, AR RN, FEESHET T
.

PRHL 200 mg MBS H PVC AR, BT 10 ml U SEkmich SR ®\HN5E, 0.1
ml FREDHEER 30 mm MRAE EEBER L. F0NRHKE X 0.004%.0.01% .,
0.02%.0.04%F1 0. 1% X BB HAKBH, IOl ml EMAFA AR EBEK LELH 2
B TR A # e X EREE (U E D PVC EMBS B, JFRE R g
TE.
1.3.2 ZI5bKi%s: PVC Hiok#E SOC AFHMA P T8 K E, EFHFH 50 me, 4+ H A1 H
ReUFBAAN A, EER Y 13 mm, FELH 0.3 mm HHE H, i Bruker 228 IFS-113V
RUEST AR AT ARG TE A B, 8 FH MCT #3088, Yei 0 9EE 5 2 om !, HHE 200 1K
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BOEGERRR, RNEBRT —FE TR EZRE RS PVC B % 007 W% Uk 65 2 4E
KRR L, IR AL RERARBRERE 28 RS 6L
7, REAELEERM R TR CHEE BME PVC R A AR 2 [ i 4 4
A] R, THRAE 350~700 nm X [A] W6 FE LR T 09 B S, B RSB FTR A
IR DTRR (S-So), FIBBIM M E AS XMufE]: 161, BIIM AS: AR THRER
HEMEERE.
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Fig. 1 Vanation of UUV-visible absorption intensities Fig. 2  Vanation of UV-visible absorption intensities
between 350 ~ 700 am of PVC samples as annealed at between 350 ~ 700 nm of PVC samples as annealed at
150C for different times 150C for different times
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3 (4R L5 7 T B 5
ZAUEEHER, M T EARATR PVC

PSRBT DALAB A T 438 AT 52

HEAE, L St | E, 2Rz, LFHKRK
#S5.83 M 4 MAEHIEAREE, f#
S4 mFE,S5IKRZ, UK A S2.S1 1 S3.
2.2 AEMNE

B3 % kR HEF PVC W EELE 1700 -
1540 cm ™' [X 3R 89 40 #0035, # 4E SCmk it
W, PVC 4 8P TR A 40 AR K i
HHT 1667 om L EEE 3 B LS
AE I F LR T 1E 1667 cm ' #h AR UL
b, #1650~ 1560 em "B P9 H LR 3R 1700 1(1»50 1(100 1slsu
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%[91. th F & & PVC 55FE o A & 3150 50 4t Fig.3 Infrared spectra of PVC samples in
HEHYEMREDSMAEIHE, W™ & TOCT sireiching region
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PR Rt m A IC IR MR SR ER JHFIER2F.

Table 2 Data on unsaturation in PVC samples

IC! addition Integrated absorbance of IR bands
Samples Toal number of double 1667 cm ™! 1650 ~ 1560 cm ™'

bonds (mol/g* 10°) (isolated double bonds) ( conjugated double bonds)
1 | 4.0 1.8 14.5
2 4.2 2.2 11.8
53 3.5 1.7 3.9
e 5.3 3.1 3.4
85 5.0 2.8 5.0

W 2 5[5, FER A PVC RS, HOB R DU A I DU & B 2 /D481, 1550
HILSETUR A & BARM B LSRN & B KRE/MRIKY 81,82.85,83 fil 84, 5%
Sh-al WA IEM B E A E QLR AR MK, XMRF SR HEAE GRS AR . 0
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STUDIES ON THE RELATIONSHIP BETWEEN THE
UNSATURATION AND THERMAL STABILITY
OF POLYVINYL CHLORIDE

SHEN Deyan, HU Xingzhou, YING Xinfang, QI Juying, ZHOU Xiaoshu
(Institute of Chemistry, Chinese Academy of Sciences, Beijing  100080)

Abstract The integrated areas of UV-visible absorption in 350 ~700 nm region have been used to
characterize the thermal stability of PVC samples. The integrated absorbance of IR bands at 1667
em” ' and 1650~ 1560 em ™! have been used to measure the contents of isolated double bonds and
conjugated polyene of PVC samples respectively. The results indicates that the coloration during the
initizl thermal degradation stage of PVC is dependent on the contents of conjugated polyene and the
coloration during long-term thermal degradation is related to the contents of isolated double bonds.

Key words  Polyvinyl chloride, Thermal stability, Initial coloration, Unsaturation, UV-visible

spectroscopy, Infrared spectroscopy



