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Phase Separations in Random Copolymer Solutions
by Continuous Thermodynamics

Mol S 4 7| B O] & 2f»
Sheo, Shin-Ho Kim, Ki-Chang Lee, Kwang-Rae

ABSTRACT

In this work continuous thermodynamics was adopted for describing the influence of
copolymer polydispersity on phase separations in random copolymer solutions. Continuous
themodynamic frameworks were formulated using the Flory-Huggin's excess Gibbs free energy
model in which the concentration- and temperature- depentent terms of interaction parameter
x were modified. Cloud-point curves and coexistence curves of poly(ethylene-vinylactate)/
methylacetate solutions and poly(ehtylene-vinylacetate)/ethylacetate solutions were measured,
and experimental data were fitted with theoretical relations formulated in this work, Calculated
cloud-point curves were more good ageeable with expermental data than the modified
Flory-Huggins’s relations. Coexistence curves which were evaluated by using parameters of x
estimated from experimental cloud~point curves, were found to coincide with experimental data.
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Table 1. Physical properties of random copolymers.

Age] A% EVAE Aldrich Chemical Co.8 Al
Bgoz ELES AAGY f15te A#E EVAE
WA fufol HUF o]g Ao wgES Hrbste A
Fdel2 JAY 4% EVAE Ao ol 2& ¥
Hoeg dojx =47 EVAY EAL Table 17 2
. 2+ EVAY #EAol2xE  DSC(Shimadzu,
Setaram DSC 92)elA4 -100 CTHE 25 CT7HA 10 C
/min £E2 $&%4 ZAF{AI, HFEAZLS
GPC( Waters Medel 100)E4]0] ¢&le 45 e
o T3 EVASY ExR HE&L 94847]1( Element
Analyzer Heraeus medel)o] 23t &3 &4t &4
AZel 88 &2 methylacetate 9 ethylacetate
t Al%ES calcium carbonate’t E7td Abe|o) A
AFFaa Argstdod, AAE Z fole FE=
GC XM 2l3le 998 % o) 4d-& &89 & U
o, £3% methylacetate 2 ethylactateg] YE+ 25
T oA zZ+zh 09332, 0.8965(g/cm®) o]

At

3.2 Cloud-point curve2l XA

ZZgA 299 cloud-point curves FxAbe] ¢
@ g gr ZAYYHA oty FAHHALH &
AFolA AT HAEFAY MHFEE Figld 2o
Fdo2E He-Ne Laser lamp(6325nm, 5 mW)S
AFEER L, &9 cell WA 8 mm, Zeo] 150 mm
A9 ZApAoln id RAH ZA AAddE 7t
d 9 ygo] 7l Ffze & A cel
el 8o 258 WMHAFRT EF Lo 2x =
AL 9§ thermocouple, celld F 3 laser®d o) A
71E FAs7) A F44( photo-diode,

Copolymers W, T, M. M, M, M,/ M, o [cm’/ g]
EVA(a/BY el (25T)

EVA(61.7/38.3) 383 -387 32,500 84,000 206,000 2585 0.9647
EVA(6R.0/32.0) 320 -42.0 31,900 84,600 203,700 2.652 0.9580
EVA(71.0/28.0) 290 -45.0 13,800 57,700 148,500 3.069 0.9244

* o ' wl % of cthylene unit, 8 @ wi % of vinylacctate unit
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k, € : Parameter of the Stockmayer disrtribu-
tion function,
r ! Number of segment of chemical species
R : Gas constant
T ! Temperature
W(r,Y) : Divariate probability density function

Y : Segment fraction of @ -monomer units
in the copolymer

a : Ethylene monomer unit of EVA copoly—
mer

B . Vinylacetate monomer unit of EVA
copolymer

€ : Parameter of the Stockmayer's
distribution

X . Interaction parameter

¥ : Volume fraction of solvent or
copolymer

@ : Segment fraction of solvent or
copolymer

0] . Ratio of phase volume

o : Chemical potential

r : Gamma function

7i i Segment molar activity -coefficient of

segment of I component.
e . Average segment fraction of ¢ mono-

mer in copolymer solutions
Superscripts

, : Homogeneous phase

F . Feed phase
- : Segment
Subscripts
A  solvent
B . copolymer
Zones
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