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Abstract: The acrylic monomers were graft—polymerized to starch as matrix polymer by emulsion
polymerization. Viscosity and particle size of the emulsion were increased with starch contents due to
interaction with water and particle swelling toward the water phase by hydroxy group of starch. Chemical
stability of the emulsion was also increased with enhancement of starch, but water and alkali resistance
were reduced with increasing starch contents because of the increasement of hyrophilicity. Opacity of
the starch—acrylic emulsion compound containing calcium carbonate was decreased with contents of
starch by its intrinsic color. The film of starch—acrylic polymer showed more clear appearance with
increasing starch contents owing to enhancement of amorphous state.
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Table 1. Polymerization Recipe for Starch-acrylic Polymer
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W Starch Gel(g) Monomer (g) Surfactant (g) Initiator (g) pH Controller (g)
Run no. Starch a—Amylase BA MMA AA EA SDBS OP-40 APS NH,OH
1 0 0 180.0 45.7 11.6 150.5 14.4 2.37 7.4
2 441 0.10 162.0 41.3 10.5 135.5 144 2.37 7.4
3 38.2 0.23 144.0 36.7 9.3 120.4 14.4 2.37 7.4
4 132.3 0.33 126.0 32.1 8.2 105.4 14.4 2.37 74
5 1764 0.43 108.0 275 7.0 90.3 14.4 2.37 7.4
6 0 0 180.0 45.7 11.6 150.5 7.2 7.2 2.37 7.4
7 441 0.10 162.0 41.3 10.5 135.5 7.2 7.2 2.37 7.4
8 88.2 0.23 144.0 36.7 9.3 1204 7.2 7.2 2.37 7.4
9 132.3 0.33 126.0 32.1 8.2 105.5 7.2 7.2 2.37 74
10 176.4 0.43 108.0 275 7.0 90.3 7.2 7.2 2.37 7.4
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Figure 1. Viscosity of starch—acrylic emulsion with single sur—
factant (anionic surfactant) with starch contents.
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Figure 2. Viscosity of starch—acrylic emulsion with mixed sur—
factant (anionic and nonionic surfactant) with starch contents.
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Figure 3. Particle size of starch—acrylic emulsions with starch
contents.
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Figure 4. Chemical stability of starch—acrylic emulsions with
starch contents.
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Figure 5. Water resistance of starch—acrylic emulsions with
starch contents.
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Figure 6. Alkali resistance of starch—acrylic emulsions with
starch contents.
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Figure 7. Opacity of starch—acrylic resin compound with starch
contents.
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Figure 8. Appearance of starch—acrylic resin and starch—acrylic
resin compound by polarizing microscope with starch contents
-1; 0%, 2, 10%, 3; 20%, 4; 30%, 5, 40%(The figure in each
photo represents run no. in Table 1).

Polymer (Korea), Vol. 34, No. 1, 2010



62 SEES

4 £

TE-& viEZA TRAR 3o o}ad WS S5l o
2 JHZE S5 F3HlE 20l AREAA] UE AL A
9} SOl AEEA U vlo]2 AMBAAE T8l ARL A
S5 Hwsgich WY oEae] Axel QAL AR dee) =
71kl wet FRe] Slo|=EA) 7|7t B3} A Agety Baliol &
Fog Aastow Q3 U ARBAAY EFE Hlo]
< AREIA] ethylene oxide Al&o] Balel B3} S=rA3ke
7] wiizol &3 ARBIAE AMEE ATt Lol ANBAA &
= ARSE Anct FAms) o] Svleigitt odAe] slek ok
e AR 9] IS JEET s T udzelge
T Fo] 71 JAo] FlshA sl ke
= 23 AR -0l odd wjgEe] BEREHEE Ao o)
71kl ik AT muke] Alehe -] deto] Zv)sk] u}
2k 2oe] 54 At Sk gho) 9 whst ojgke 1)

AR PRI O S48 Ffolm ool ZRP=icE

&2, M348 A13Z, 20104

&%
&8
1. J. H. Hwang, H. Ryu, and U. R. Cho, Elastomer, 43, 221
(2008).
2. Nguyen et al,, U.S. Patent 5,003,022 (1991).
3. Floyd et al,, U.S, Patent 5,116,890 (1992).
4. Hurley et al., U.S. Patent 6,090,884 (2000).
5. Luebke et al., U.S. Patent 6,040,379 (2000).
6. G. Odian, Principles of Polymerization, 3rd Ed., Wiley—
interscience, New York, 1991.
7. P. J. Flory, Principles of FPolymer Chemistry, 13th Ed.,
Cornell Univ. Press, New York, 1986.
8. J. H. Song, S. J. Park, M. C. Lee, and J. C. Lim, J. Korean
Ind, Eng. Chem., 10, 523 (1999).
9. J. W. Goodwin, J. Hearn, C. C. Ho, and R. H. Ottwill, Colloid
Polym. Sci,, 252, 464 (1974).
10. C. K. Ober and H. L. Hair, J. Polym. Sci,, Polym. Chem. Ed,,
25, 1395 (1987).
11. K. P. Lok and C. K. Ober, Can. J. Chem., 63, 209 (1985).
12. C. Liu, Y. Shao, and D. Jia, Polymer, 49, 2176 (2008).
13. Y.-P. Wy, M.—Q. Ji, Q. Qi, Y.—Q. Wang, and L.~Q. Zhang,

Macromol. Rapid Commun., 25, 565 (2004).



