3 8 5 4 F ¥ & No.3
2006 42 6 A ACTA POLYMERICA SINICA Jun., 2006
Bt R B AR

AFMETBOMEERAZHEERFERTABHT M

day FE"

k% REX HTE

(PEBZEHERAFRATHESIER &1 230020)

X@iA WAL, BRAE, BALE, FFEH

— B ES FIERSEKAMETEN S
BES,RAFEETIEFREN—FI TR
AUV MESTHEMNESERREYRRENE
R — AERBB S THZFERYEL
B R N S 54, 4 FREIE S 2 BIUA B 4
TR A0 R R A X B A A B B L
R TR % HES , HETO X B B A RAT A
FEAERHMEW, B ES > THELFENA
WERMFRT , AUE— AR RER,
EARTRETBAMRER.

A0SR IR TRy B 0 38 I8 O BR (A0 AR B R MR
Y REHRETY BEERT HwTFR
BEHER Y ) RB AR TREZFE,
BHERE BN RABYNERTIFE—EN
B LEEA R, 5 NBRIRIE R B F R SR
AR -PS) X 2 M2 B (PET) AT L, Mk
VR P I8 10 i-PSCR A R T4 ¥)1 A1 PET
(RARHRERE) " ERLER, & REERR
B XEENERS TRENY B TEEST
B AR IG , 4R 1 8] 57 i 2B A WY A B AR AR D, AR
HEBRW . FRATFEBRTHRECEE BH
EREEVAGMRE TR, HREREEN, X
HRpaEmEs R EEm Ry B
WA, B THAAFES SRS EE, o

PVC

/N

MEZEHAZFNROZBRE > THRE, LA
BB IR .

SR X 5 43T SR L, 5 7 A A [ 9
WAL BEAMLSEA RBNP BERNLTSE
BEATHETRAMNMAEERRR T &85TE 8K
Bl N(EmATHMARS) RIFRE—FaF5&#
WO &% PR T 1)1 FH & HELF I 0, HEBR IR BB 2 8K
B4 FLAY K EFED L ERTERMS ST
BR,HERERB/N KA, BT RRE ST
SEHER(RFAR)Y  EREFRAERKE
Frh, B T4 B9 A 1R A T CHERR AR AR R 1A
BEMES RTARR, M R TR E AR R
%MTF AR ES B FRNBESE
EHmMAFRBNRBYNEREN(BSET
ERA W) =EEm .

AXRALHEREARFKRE ARG

HERNRAZE(PVOBRPHE&T PVC K,
EHEEREES PVCHEMNBREEBEELURER
Bl BRI 0R, P A R AR R W TR
B Ok I

PVC 7E 25°C O & nk g T i AR HE RS $00 0.67
di/g MIEHFHEHESF TR XA ] =
(H &, 25CH, k=1.50% 107* dL/g, a = 0.77%),
HEHa T84 5.5x10°.

[Freeze solutions

-
solutions| —

: Extracte frozen
o with — | solutions with
liquid nitrogen cthanol

Different
lcencentrations|’

Different
solvents

Ultracentrifuge

Disentangled or partiaily
disentangled PVC

Dry under
vacuum

Fig. 1 Diagram of freeze-extracting polymer solutions

* 2005-10-31 YR ,2005-12-19 4555 5 == B NBE R A , E-mail ; zhupp@ uste. edu. cn

528



3 XIS A AR A MR AL R F SR RN 529

WwHE 1 fFoR, A AIERRBLBERE 3 FHA
R P& B A IR B BV o, P R R VR
WAERSHZBEERLPHER, BREER
LABYEPVCHERSBEUR HEFRTES
T, RB B REL K EL R PVC.

L B E MR R PR O RO, R
B AR KT SR I Rt B L 3 HLRE A W B S Ao
T . R R g, FEERR T 4, /c BT
RERDA, X c BEBREE, T LHERME
(qlA

7] = limp,/c

BRIESHELX. 8 M AL S NERE
ST BT B A IR, RS Floy B HER ¥
FTER

[4] = ¢ - (R)"/M

[ ERE® S FEERT MWL Z2ER
XN (R ¢ BREBF O, WRE S FEBER
MMRBTFHEREE BB —-#REYSH
[F] 14 B 75 7] i T IO W [ o 1B K/ T SE A b B
BB R S,

W PVC 5 3 # K R ¥ A WS ek
(THF) ., T B { BT) . — 475 56 (DO) B 2 B M B
R R ME 4 B9 0.67.0.56 71 0.53 dL/g. 4
0 9 MERAEXT K /NET 4,3 RER B R B KK
# THF.BT.DO.# — Sl E [ JHEIMHEH
HIRBERAEMKE ¢ (overlap concentration)
SRR 1.7.2.0 2.1 g/dl.

B R AR TE R Wb R B O BR R AR UK
BELEE RSB S TRIERMASREET &R
2 I N il R il 3 410
M ERHBERR, SHRERR BRI
fik .

MERAEKRER o (o/mL) MRS, KA
MEFEA FUFER T THEEY N, BE
B ERMEE R 43 R TR 2+ FHE S IEM
ZRN N3 R HTHARAMETS, HE
TEHEE SRR SRR S BN ERS
¥ (the packing fraction, ) 074 W&

NM/N,
= N(4r/3)R*/0.74
1R Flory RetE At 80y 8, FriE R3] 5 ] (dlig)
CE-Z:
[7] = $(A)"/M =
XH,$=2.6x10" . X

c

631‘2 ¢R3/M

. 3x0.74%x67¢ 1.12 x 107
cleml) = —ZNTT = Iq]
&
¢’ (gdL) = 1[1]2

TEERAE, LR T R B 9 #)
BRE— R [ R ERME I, MEX
IR RATRAERE P (LR RERP)E
LRI E 2T s, B O SR P 2
F A BE AR 2 3T B, B0 20 % 1R — A SR B A B
55 — A8 8 o0z B AR 7, ROk 2R 4
HERANEE, AERAEE#E LKA F LB
WL ED AU & A RTH SR
BAMLANEATRAR S, KERBLEHA K
HE BT B R F B T 2 W B A TTAE K
FEW M EE LB B EMEE c (¢, <
e )M R ER M EME R AR, §
RN S% R RAFETREM THEMERE o
(F) PVC 75 ¥, AT 5 i 45 M S 45 sk R B &5 4 &, T
M FRMRERER S UMHEES THEEE
S5

5
ki

a
%3

|435 1427 638

1600 1 400 800 600 400
Wavernumber (cm-')

Fig. 2 FFIR spectra of PVC samples prepared by freeze-
exlracting form different concentration of solutions in THF
Concentration of solutions: a)0.1 g/dl; bY0.5 g/dL; ¢) 1
g/dL; d)2 g/dL; e)5 g/dL
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Fig. 3 FTIR spectra of PVC samples prepared by freeze-
extracting form 0.1 g/dL selutions in three types of solvents
Solvent: a)DO; b)BT; ¢)THF
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Fig. 4 FTIR spectra of PYC samples prepared by freeze-
extracting form 5 g/dL solutions in three types of solvents

Solvent: 2)D0; B)BT; ¢)THF
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INFLUENCE OF SOLVENT UPON THE FORMATION OF ORDERED STRUCTURE
IN PARTIALLY DISENTANGLED POLY(VINYL CHLORIDE)

LIU Yuanli, ZHU Pingping, YANG Haiyang, WU Fugui, HE Pingsheng
( Department of Polymer Science and Engineering , University of Science and Technology of China, Hefei  230026)

Abstract The partially disentangled polymer samples prepared are expected to erystallize easier than bulk
polymers , which can be attributed to much fewer interchain entanglements within and between particles . Poly{ vinyl
chloride} (PVC) samples were prepared by freeze-extracting the solutions in various solvents and with varying
concentrations . The results of FTIR analysis showed that when the concentrations of the solutions were lower than the
overlap concentration ¢~ ,the PVC samples prepared from the good solvent had more ordered structure due to much
fewer interchain entanglements. While the concentrations of the solutions were higher than ¢ , the PVC samples
prepared from the bad solvents had more ordered structure.

Key words Disentanglement, Solvent nature, Poly(vinyl chloride) (PVC), Orderly structure



