Polymer (Korea), Vol. 34, No. 1, pp 58—62, 2010

FEISgtol elst ME-013 8 nEXIe| §HMof kst o1

i

Fo7lengusta Sgatetg s, s AEdTa
(20099 99 9% 347, 20099 9

e
[\
(@)
ne
=
o
[\]
(@}
(@)
<o)
rr‘
—
(@)
e

4

A Study on the Synthesis of
Starch-Acrylic Polymer by Emulsion Polymerization

Mi-suk Lee, Hoon Ryu*, and Ur Ryong Cho’

Department of Applied Chemical Engineering, Korea University of Technology and Education,
307 Gajeon—ri, Byeongcheon—myon, Cheonan—si, Chungnam 300—708, Korea
*Samyang Group Food R&D Center,

63—2 Hwaam—dong, Yuseong—gu, Dacjeon 305—717, Korea

(Received September 9, 2009, Revised September 25, 2009, Accepted October 12, 2009)

RS RS WES TRAR So] ol WA FEEY PHOR TUNE FHsc Jade) Axe
QAL A o] F7K] wheh ) SIEEAYh B9k ABA ek A YA Haml B How
o s ek A etA QPHE M Po] BRI Esiglont v Vel
& A Ygo] F/KES 1p4o] FRIA AT SIS ERR R0l oUA MRS 2
RS ] o] 7K Wl A T1f0] Ao o8 i) el o] ggo] F7Hgel

we} evte] 293 et Sk o] ghs vHR 913hS Lehglct

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.

Keywords: starch—acrylic polymer, emulsion polymerization, hydroxy group, stability, hydrophilicity.
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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 44.1 0.10 162.0 41.3 10.5 135.5 14.4 2.37 7.4
3 88.2 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 7.4
5 176.4 0.43 108.0 27.5 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 44.1 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 9.3 120.4 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 7.4
10 176.4 0.43 108.0 27.5 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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