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Development of functional microsphere (I)
- Formation and characteristics of poly(ethylene-co-vinyl acetate)
microspheres via thermally induced phase separation -
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Abstract —Poly(ethylene-co-vinyl acetate)(EVA) microspheres were prepared by a thermally induced phase
separation. The microsphere formation occurred by the nucleation and growth mechanism in the metastable
region. The diluent used was toluene. The microsphere formation and growth was followed by the cloud point
of the optical microscope measurement. The microsphere size distribution, which was obtained by SEM
observation and particle size analyzer, became broader when the polymer concentration was higher, the content

of vinyl acetate in EVA copolymer was higher, and the cooling rate of EVA copolymer solution was lower.
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Fig. 1. Microsphere formation via thermally in -
duced phase separation.
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Table 1. Physical properties of EVA

ASTM
Tow Mothog |EVAIS [EVAIS
Density ASTM D1505 | 0938 | 0.940
Melt index(¢/10min) | ASTM D638 | 19 | 20
Softening | orM pis2s | 64 | 64
temperature( C)
Hardness ASTM D747 | 38 | 38
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Fig. 2. Chemical structure of EVA.
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Fig. 3. Cloud point curve of two EVA
polymer-diluent systems.
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Fig. 6. SEM photographs of EVA microspheres in EVAl5-toluene system with cooling rate 10 {
/10min. Polymer concentration = (a) 5 wt%, (b) 10 wt%, (c) 20 wt%, (d) 30 wt%
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jmin, (b) coolong rate 10 (min

4. 4 =

TIPS 570l & EVA vlo]a=solE A%
FRom, clond point AL YARIF7] 2 o] &9
X EA, SEMEA 9 Gt 58 B8] wlol
ARzl PA7IF 9@ 5AES AUhste] o
I e A2S Aok
1. EVAZSEA e 334 AR 5 VA g3o]
71845 cloud point TAo] Lo A e}
won AW mlo|mgAvele] F|7F F
7}st ATk
2. EVA35 & Atoluene A4 cloud point © ¢
AsEs AAZ T3 s=s7iet 3 5
7Vslt 7FaskE UCSTASS eItk
3. EVA3 5% A-toluene Ao Al L&A 5 E 305
FRol Y THES] FHS FRTE A9
Zokon, 2849 EVAISS 7% 80.5m)/
mg, EVAI89] 7-9- 83.3mljmg ©. & <}7F Z7}
akiTh
4 EVAETHA L] $=T7P}F S7FE5 EVA
A AW T VA Aol SUhEE W
M) s g4 vholaR o
(3;]\

o) YA=717 Fokekednh
7t el

e e 5471299 R05-
2001-00001441-0) A P o2 32

ol

it

i

= | =
o

o

I. K. Hong and S. Park, Preparation and properties

of microcapsules based belamine resin / fragrant

oil, Materials Chemistry and Physics, 58,

128-131(1999).

S. H. Moon, S. H. Lee, and S. M. Park, The

Autumn Annual Meeting of the Korea Society of

Dyers and Finishers, pp.479 ~480(2002).

3. S. M. Park, The Autumn Annual Meeting of the
Korea Society of Dyers and Finishers , pp. 675 ~
679(2002).

4. M. M. Coleman, J. F. Graf, and P. C. Painter,
Specific  interaction and the miscibility of
polymer blends, Technomic publications, pp.1 ~
89(1991).

5. O. Olabisi, L. M. Robeson, and M. T. Shaw,

“Polymer-Polymer ~ Miscibility " ,
Press, pp.19~116(1979).

6. G. R. Strobl, T. T. Bledler, R. P. Kambour, and
A. R. Shultz, Thermally reversible phase

polystyrene/poly(styrene-co-4-
bromostyrene)blends, Macromolecules , 19, 2683
~2690(1986).

7. Frilig—ot 154, S oRbRE, 0 ARBRES
& i, maFHITE, ppTl ~75(1992).

8. H. Matsuyama, M. Teramoto, M. Kuwana, and

(S

Academic

separation  in

Y. Kitamura, Formation of Polypropylene par -
ticles via thermally induced phase separation,
Polymer , 41, 8673 ~8679(2000).

9. W. H. Hou and T. B. Lloyd, A new technique
for preparing monodisperse polymer particle, J.
Appl. Polym. Sci., 45, 1783 ~1788(1992).

10. H. Matsuyama, S. Kudari, H. Kiyofuji, and Y.

J. of the Korean Soc. of Dyers and Finishers, Vol. 15, No. 4(2003. 8) / 263



64

o
2
ok
oy
fol

Kitamura, Kinetics studies of thermally induced
phase separation in polymer-diluent system, J.
Appl. Polym. Sci ., 76, 1028-1036(2000).

H. Matsuyama, T. Iwatani, Y. Kitamura, and M.
Teramoto, Formation of porous poly(ethylene-
co-vinyl alcohol) membrane via thermally in-
duced phase separation, J. Appl. Polym. Sci., 79,
2449~-2455(2000).

S. Krause, “Polymer Blends ” , Academic Press,
pp.45 ~48(1978).

J. T. Davies and E. K. Radical, “Interfacial
phenomena” , Academic Press, chap. 8(1963).

H. Matsuyama, K. Kobayashi. T. Maki, M.
Teramoto, and H. Tsuruta, Effect of the ethylene
content of poly(ethylene-co-vinyl alcohol) on the

264 / HBTENTEEE £ 158 24512003, 8)

o

. ukgey]

T

of membrane  via
thermally induced phase separation, J. Appl

Polym. Sci., 82, 2583 ~2589(2001).

formation microporous

15. H. Matsuyama, T. Iwatani, Y. Kitamura, M.

Teramoto, and N. Sugoh, Solute rejection by
poly(ethylene-co-vinyl alcohol) membrane pre -
pared by thermally induced phase separation, J.
Appl. Polym. Sci., 79, 2456 ~2463(2001).

6. S. S. Kim and D. R. Lloyd, Microporous

membrane formation via thermally-induced phase
separation. III. Effect of thermodynamic in-
teractions on the structure of isotactic poly -
propylene membranes, J. Membrane. Sci ., 64, 13

~29(1991).



