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Study on Synthesis and Application of Starch-based
Styrene Butyl Acrylate Emulsion

KONG Huazheng, WANG Yanyan, ZHAO Mengxing, |LIU Tingzhi
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Abstract: Soap-free emulsion polymerization method was used to graft low substitution cationic starch (CS-8) onto sty-
rene (St) , n-butyl acrylate (BA) , and dimethylaminoethyl methacrylate (DMAEMA) monomers to prepare starch-based sty-
rene butyl acrylate emulsion. The influence of polymerization conditions on the performance of the emulsion was analyzed.
The synthesized emulsion was characterized and its application was studied. Optimized polymerization conditions using
emulsion gel fraction, particle size, Zeta potential, Cobb value, and latex properties as indicators are as follows: the ratio of
soft and hard monomers m (St) : m(BA)is 1.5 : 1.0, the ratio of starch to monomers m (CS-8) : m(monomer)is 1 : 2, the
amount of functional monomer DMAEMA is 1% of the total monomer, and the theoretical solid content of the emulsion is
30% . Under these conditions, the stability and sizing performance of the synthesized emulsion are good. FT-IR analysis
showed that both styrene and butyl acrylate participated in the grafting copolymerization of starch. Thermogravimetric analy-
sis showed that the polymerization produced random copolymers. Applying starch-based styrene butyl acrylate emulsion to
the surface sizing of corrugated base paper,the Cobb value can reach 36.6 g/m?, which is 68.7% lower than that of corn
starch sizing; the initial contact angle is 113.8°, which means it has better water resistance; the pressure index increased by
44.0% , the longitudinal crack length increased by 71.9% , and the number of longitudinal folding resistances increased by
171.4% . SEM analysis showed that starch-based styrene butyl acrylate emulsion could form a dense sizing layer on the fiber

surface.
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Tab. 1 Effect of the ratio of soft and hard monomers on the polymerization and properties of starch-based styrene butyl

acrylic emulsion

m(St) : m(BA) B RE FLIULTE (F#HE 48 h) B % SEERAR/nm Cobb ff/(gm™)
1.0:15 kR s> 0.08 101.6 60.3
1.0 : 1.0 T b 0.24 101.3 48.5
1.5:1.0 Eehg s> 0.47 107.2 39.9
20:1.0 Lol SR D 0.47 108.9 43.1
25:1.0 el 2L i 0.52 117.8 55.7
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Tab.2 Effect of CS-8 dosage on the properties of starch-based styrene butyl acrylic emulsion

m(CS-8) : m (Fifk) FLESNA FLR MR FLBAREYE  Cobb i/ (gm™)  FHRAmm  BEEEY  BERE%
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Tab.3 Effect of DMAEMA dosage on the properties of starch-based styrene butyl acrylic emulsion

DMAEMA F&/% SEHRiAS /am Zeta L7/ mV PCD/ (mmol-g™) Cobb {f/(gm™)
0 113.0 15.05 0.053 49.4
0.5 109.9 17.89 0.061 39.9
1.0 97.4 18.61 0.067 39.5
2.0 100.2 20.94 0.079 38.2
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Tab. 4 Effect of solid content of starch-based styrene bu-
tyl acrylate emulsion on emulsion performance

FiE Sl BEIRE i Cobb {8/
I /% [ 5 /% /% Hif%/nm (gm™)
20 183 0.14 1235 38.6
30 27.9 0.11 121.0 382
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50 47.0 2.40 121.2 39.1
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Fig. 1 Effect of really solid content on emulsion viscosity
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Fig. 2 Particle size analysis of starch-based styrene butyl
acrylic emulsion
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Fig.3 Infrared spectrum of starch-based styrene butyl
acrylic emulsion
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Fig. 4 Thermogravimetric analysis of starch and starch
butyl based styrene-acrylic emulsion
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Fig. 5 DSC analysis of starch-based styrene butyl acrylic
emulsion
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Tab.5 Performance comparison of sizing paper
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Fig. 6 Initial contact angle of sizing corrugated base paper
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Fig.7 SEM of sizing corrugated base paper
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