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ulde) 2ol Fobalel upzt vl en, 243 ARAASY EAlH 240 FAUREE FAY o
ABAFTE 20°20928) AAAAS Jehdigloh £3 EAFEAY A A dFAT HEEL o
Zabo] THFQl 7Sl 7 gemzg 2o M2 o EAFUAY Feojd A o)§A4L THF=k=
AL o F AU ol AR 94 3F BYye] FA AVt RABIL 24 AR g
EAFHAY B o]4d F U & T AUk

ABSTRACT. The retention behaviors of poly(ethylene-co-vinyl acetate)s have been studied by ther-
mal field-flow fractionation(ThFFF) with respect to effective separation and characterization of thermal
diffusion coefficients(Dy) as one of the physicochemical properties of polymers. The eight copolymers
are different in vinyl acetate composition ranging from 25% to 70% and in molecular weight ranging
from 110,000 to 285,000. The carrier solvents are THF, toluene and chlorobenzene which have different
viscosities and thermal conductivities. It is shown that the retention of a copolymer is dependent on
the type of the carrier, the molecular weight and chemical composition of the copolymer. The results
show that the retention of a copolymer increases when either vinyl acetate composition or the molecular
weight increase. Dr values measured by experiments vary from 1.36~5.97 cm?/(s.K) depending on the
copolymer composition and the type of the carrier solvent. These values increase linearly(r?20.928) with
increase of weight % of vinyl acetate. THF is found to be the proper carrier solvent for separation of
copolymers employed in this study due to the fact that a Dr value greatly changes with variation of
copolymer composition. From the above results, ThFFF can be used for separation of copolymers with
similar molecular sizes but different compositions.
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Fig. 1. Schematic diagram of FFF channel and auxi-
liary equipments.

Table 1. Polymers used in this study

¥ Aol A AHS-RE 8F<] Jdal-olMEAL vl
PE-V) EAFYANE BAF] oF 10~30 ¥
ol 242 ol EAL v d 9] E wH-go] 10~43
%) AT A wjde FAA Yepold). F
FFHAEA ZeloH EA vd(PVA)H Zj2H
APS)E Al AYolAd A3 Al RES A
232}, $A% % 24 Table 1) ehisich

o]§4e 2+ HPLCE H Eehs) =2 EzHMallin-
ckrodt, THF) %@ EF<(. T. Baken)d} &5 2
EWANYAKURD-E AHS-sladch o542 $4 &
RHEYA ARE =Y 5 lolof du Alms}e
RIgko] @b A28l Aol 7Hst Hojolo} ek,
E ¥ QoA QdAAIg g sldde] B
o|E R o]FAte Ef{d wl AE & IHAH
& Zte= 7] wiAsich oelr] SchimpfETo]
A28 selvle)lg FT 2 3l o] FAle L%
2 Hxo Higo] HME g o|F4ES Al
skt

Age] w55 By Zeligd X3 539
gl 3529 Ao EoldlM FAs o), &
A3 o ZelolAlEA ud o] Sl 3527}
v Yol w me)L7|(tailing) #AFe] viepde] e}
55 A1 B-tele FA FAl(peak center of

Vinyl acetate

Polymer Supplier mol % (weight %) MS w
PE-V) Scientific No.1 10 (25) 165,000 515
copolymer Polymer 2 11 (28) 285,000 448
Products 3 14 (33) 155,000 3.20
4 18 (40) 110,000 237
5 18 (40) 235,000 466
6 21 (45) 260,000 474
7 25 (50) 250,000 451
8 43 (70) 285,000 3.70
PVAc Scientific 100 124,800 237
Polymer 100 194,800 3.06°
Products 100 237,100 2.64°
PS Waters - 8,500 11
Associates, - 35,000 1.1
Inc. - 110,000 11
- 240,000 11
- 480,500 11

*Values given by the supplier, *Polydispersity, p=M.,/M,.
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Table 2. Experimental conditions for the determina-

tion of retention data and Dr values

Carrier

Experimental condition
THF Toluene Chlorobenzene

AT () 40 60 50
Cold wall temp. () 35 36 34
Flow rate (m//min) 0.080 0.066 0.080
Stop flow time (min) 1 1 1
Sample injected (mg) 0.1 0.2 0.2
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Fig. 2. Plots of log A vs. log M for PS and PVAc stan-
dards in THF, toluene and chlorobenzene. Run condi-
tions are listed in Table 2.
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Fig. 3. Plots of log A vs. log M for P(E—V) copolymers
in THF, toluene and chlorobenzene obtained at AT
of 60T . The number marked below each data point
means the mole % of vinyl acetate of copolymer sam-
ple.
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Fig. 4. Plots of log A vs. composition of P(E— V) copol-
ymers at AT of 60C in THF, toluene and chloroben-
zene.
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Fig. 5. Relationship of Dr with the composition as (a)
mole % and (b) weight % of P(E—V) copolymers in
THF. Weight % shows a better linearity than mole
%.
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Table 3. Comparison of correlation coefficients(?) for
the plots of Dy vs. P(E—V) copolymer compositions
in various solutions

Solvent
Composition
THF Toluene Chlorobenzene
Weight % 0.969 0.928 0.979
Mol % 0.873 0.905 0.942
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Fig. 6. Values of experimental and calculated D7 plot-
ted against the composition of PE~—V) copolymers.
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