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Abstract ; The swelling characteristics of isothermally cured phthalic anhydride / maleic acid
/ propylene glycol resins have been investigated for a wide range of degree of crosslinking
(a) The results showed that as the degree of crosslinking increases the content of equilibrium
swelling increases nearly linearly with a slope change around =05 in polar solvents such
as MEK and EA. But the equilibrium swelling has a maximum value in a nonpolar solvent
like benzene, The gel behavior in both types of solvents, however, is similar up to the
degree of crosslinking of «=0.8. The critical gel point is revealed to be constant regardless
of curing temperature or the type of swelling solvents. The relation between gel fraction
and degree of crosslinking implies that gel experiments can be used to characterize the
degree of crosslinking. These results are qualitatively interpreted with the liquid-gel-glass
cure diagram.
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Fig. 1. Degree of cure as a function of cure time

for the samples cured at 80T (open symbol)
and 90°C (filled symbol).
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Fig. 2. Volume swelling ratios as a function of swelling
time in a polar solvents MEK (open symbol)
and EA (filled symbol).
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Fig. 3. Volume swelling ratios as a function of swelling
time in a nonpolar solvent benzene.
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Fig. 4. Equilibrium swelling ratios as a function of
degree of cure for the samples cured at 80T
(open symbol) and 90C (filled symbol).
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Fig. 5. Gel fraction as a function of cure time for
the samples cured at 80°C (open symbol)
and 90°C (filled symbol),
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Table 1. Physical Constants of Swelling Solvents and Crosslinked Unsaturated Polyester at 25¢h

Type Unsaturated Polyester (Mc = 189)
Gee's Boyer— Bristow
. MEK EA Bz Spencer Watson
Properties method method" method ™
Solubility
Parameter 9.24 8.85 9.14 9.32—-9.40 9.24-9.32 10.95
(d)
Density ]
g/ ml 0.805 0.9009 0579 1210
Molar Volume 8957 9779 88.86
ml / mole : -

Z2|H A11d A63 1987 12¥

o frocr oo % oo B ox &

o o

to

ay b

-

Ot

[
[«



SELE

=
olo

3ato] RujstE 202 o|FstA €
=

pud

o)
ro

network

N2 R
o
£
g
I
R
o
olo

oS o ox

1o
B
)
B
dlil
N,

<)
4
2

Hr
o

FABHL 2

I
2t
o,

o

3

9]

~
ke

=

=

9)
o
«

3
rN

o
— o

Iy
i
s
o
e
o
o
g
RO

@ do oX o

o,
N
4B

d
4
5
W)
=
~
et
pry
>,

g/zzdd 2dfz ¥4

Zojol2nlz 579] Fshwol uhe
52 28

S gule g Soield o

gysE PltaEe &

@3l vehgeh ARE

= AN A

ga8 & Yee BAFI

ot Mo
*
< o
2 Loy &
o 3 do pHr ox
ol fo Hi ]
DL
Lo
[
-iﬂ oB‘.

it

X,
O}DLO&I

T o

A
oxl
2 o
lo
o 1
1o
i
A
o
to 12
2
)
=
)

o
o
L

e T
>
lo
o
op op
ob
&
o
o
2
o
fru
o,

ol b
i

)
o
i
paish
nE
2
ok
An)
&2
tlo
it

@
o
[
o

ay
>
- .
’Fﬂ
—L
fo
_1
o2
2
2
-
E
i
&
FN
=
4

r}A}E s E}.

562

o) g% -

10.
1L

12.

13.

14.

1ka]

P

Ho
o

. R. Burns, “Polyester Molding Compounds”,

Marcel Decker N. Y., 1982,

 P. G. de Gennes, “Scaling Concepts in Polymer

Physics”, chap. V, Cornell Univ. Press, Ithaca
and London, 1979.

_ J. Hoshen and R. Kopelman, Physical Review

B, 14, 3438(1976).

_ H. Nakanishi and H. E. Stanley, Physical

Review B, 22, 2466(1980).

_ D. R. Miller and C. W, Macosko, Macromolecules,

9, 206(1976),

J. B. Enns and J. K. Gillham, “Polymer

Characterization” Ed, by M. J. Comstock,
Page 27, American Chem. Soc.,
(1983).

Washinton

_A. Kastanek, J. Zelenks, and K. Hajek, J.

Appl. Polym. Sci., 26, 4117(1981)-

. S. Sourour a{l'(i M. R. Kamal, Polym. Eng.

& Sci., 13, 59(1973).
S. H. Shin, M. H. Suh, S. H. Lee, J. E. Yie,
and J. W. Lee, J. KIChE, Submitted,

G. Gee, Trans. Faraday Soc.. 38, 418(1942).
R. F. Boyer and R. S. Spencer, J. Polym.
Sci., 3, 97(1948).

G. M. Bristow and W. F. Watson, Trans. Faraday
Soc., 51, 1731(1958).

S. Takahashi, J. Appl. Polym. Sci.,

(1983).

D. Stauffer, A. Coniglio, and M, Adam, “Advances
in Polym, Science”, Vol. 44, p103, Springer Verlag,
New York(1982).

28, 2847

Polymer(K orea) Vol. 11, No. 6, December 1987



