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£ %34 = deivE AdE HEshel o8 7HA] SofEell 9 poly(ethylene terephta-
late) (PET) 2] A3 A% S A8 2dd. AF da AFHLE &0 TR @Agle] (010)E2
2ZRE 484 dAshd, PETe £3l< gejule A2(A)r 77k 892 A2 dEd+5
2o Azt AAHEo] AFse Ae &A% F A 18 &35 SevlE A (A7) 7t
7E FRELFE 2o At PP SAE Hrsta & AN E YR, B WP
A voide] o4& E wgron, PET A& 2] ethylene moiety7} gaucheol] Al trans Fef & ¢
2ol NS E ¢+ AU A9 3= PETH £8l= sedod He(A)7 &L e +5
PETS} £& 4848 7144 Uiz A57F §olax 7] ojat AAHr).

Abstract . The crystallization behavior of poly(ethylene terephthalate) in various solvents was analy-
zed by the concept of three-component solubility parameter. The growth of crystallite size of perpen-
dicular to (010) plane was prevalent, which was independent of the kinds of solvent. It was ascertai-
ned that the nearer the solubility parameter distance(S.P.D) between PET and solvents was, the sho-
rter the growth time of crystallite planes were. The nearer the SP.D was, the higher the crystallinity
of PET films was and the faster the transport velocity of void formed by penetration of solvent into
the inner part of PET film. IR-spectra, also, showed that transformation from gauch to trans comfor-
mation of ethylene moiety in PET by solvent induced crystallization(SINC) was larger, when solvent
had a short SP.D. The above results may be caused by the fact that, in the case of solvent having
short S.P.D, solvent penetrated easily into the PET film because of high compatibility between poly-

mer and solvent.
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84= dispersion solubility parameter

&,=polar solubility parameter

8, =hydrogen bonding solubility parameter

Polymer (Korea) Vol. 17, No. 5, September 1993



PET®]

whopA} A
three dimensional difference term,
dbebule] (b Agl(A) 2 UERE 4= Qo)

Apop gulcre) 8 A(2)9 ol
% % g

2

A=[(8,8)+ (8~ 62>p2+ (8- 8,), 21V

2

of 714 W #p 1, 2% 7Hh oAbk 8 vehd
th o] ¥WAIE 33k & ol Al sidabA Fig, 134
ol yebd 4= glizdl, e Agt

BE gvie) g5 shejvle], P iAo &8l

gkl gl

vhebnleteban vhg ek of Agk BE oA 8 410
24 atapekel Ael A TS MEA 28T

gk o & AR %
O]E}» 16

8 JH M./] A/HJ_]— .Q.g“l Jl_a},ulE
o chg s ol ME} ANE 8 stel A4 AL

=

= o~
R whE

Fig. loﬂfﬁ MP L AB o]rig MP - AB=0 %

[(pg—mg)i+ (p,—m)j+ (p, —my)k]-[(by—ay)

i+(bp~ap)j+(bh~ah)k]

=(pyg—my) - (bg—ay)+(p,—m,) - (b,—a,)+
(pp—my) - (by—a,)

=0 (3)

w3 AB9F AMollA 7 A8

my mp - Hp _

bp - ap bh -

—aq my,—ay,

by —

(4)

a4 N

21(3) 3 N (4) & Agshd &3 &vf M| disper-

sion &8l uttuE, myx

(pg—aghby— Hd)(pp - ap)(bp - 39)(ph —ay)(b,—ay)

=ayt 5 5 (by—2y)
Mol (by— ) + (o, ~a )+ (b, —ay)? ¢
(5)
Selw 5 Sule) faE deiulE (8t
(8)= 0,(8), T ¢(8), 3 i=p, d, h (6)

olmz, 21(5)¢ A(6)ezRE guj A volume

Zo|H 178 453 19933 99

e

Q
T

=
i

axst oy

fraction o,v=

0.-1 (pd—ad)(bd‘*ad)ﬂpp‘ap)(bp-ap)*(ph—ah)(bh—ah)
(by— g+ (b, —a,*+ (b, -2}
(7
apAro 2 A(4)9h (5) & ¥ m9 myE 7
4 Qrh
— b J
p:ﬁ(ﬂj_d)(_pi))ijap,
(by—ag)
— b _
m, =2 (8)
(bg—ag)
Jh

A (ad,ap,an)
M (od,2p,mh

P (pd,Pe,Ppn) B (bd,bp,bn)

v T o

Jd

Fig. 1. Spatial representation of solvent-polymer inte-
raction.
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Table 1. Solubility parameters of solvents and their

distances from PET
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&4 5, Sn 8 A

PET 954 171 420 1056
Dioxane 930 090 360 1001 104
Benzaldehyde 890 430 260 1022 3.11
Dimethyl for-

mamide 852 670 550 1215 5.26
Formic acid 740 450 850 1214 55
Methanol 742 600 1090 1449 823
Water 6.00 1530 16.70 2343 18.80
Dioxane +

Water(95 : 5) 914 159 423 1020 042
Dioxane +

DMF(85 : 15) 918 177 388 10.13 048
Dioxane + Me-

thanol(95 : 10) 912 140 431 1018 054
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Fig. 2. X-ray diffraction curves of PET films treated
with dioxane at various times ; Original(—), 30 sec.
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Fig. 4. X-ray diffraction curves of PET films treated
with dioxane-DMF(85 : 5) at various times : Original
(—), 30sec.(——), 1 min.(----), 10 min.(—-—), 1
hr.(—--—).
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Fig. 5. Crystallite size perpendicular to the (010),
(100) planes of PET films treated in various solvents
as a function of time. O, @ : (010), (100) plane ;
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Table 2. Crystallinity of PET films treated with va-
rious solvents
(unit © %)

Treated time 30sec. 3min. 10min. 1hr.

Solvent

Dioxane 12.2 189 21.8 355
Benzaldehyde 15.6 179 24.7 30.3
Dimethylformamide 15.5 185 24.5 31.5
Formic acid 35 7.1 135 22.0
Dioxane + Water 14.8 20.9 259 39.2
Dioxane + DMF 15.8 245 256 37.1

Dioxane + MeOH 159 223 24.1 358
Original PET film : 1.36%
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films treated with DMF. Treatment time ; a) 30 sec,
b) 1 min. ¢) 6.5 min.
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time 5 a) 30sec, b) 1min. ¢) 4.5 min.
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