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Tab. 1 Effect of initiation system on emulsion properties

Initiating Gel fraction

Conversion rate

Water absorption Particle size

system Appearance % % % Calcium (ion) stability /am
A Clear blue light 0.51 95.38 5.98 3% 92.48
B Clear blue light 0.58 94.75 6.43 3% 95.84
C Clear blue light 0.69 93.03 6.89 3% 95.38
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Tab. 2 Effect of initiator dosage on emulsion properties

Dosage/% Appearance Gel fraction Conversion rate Water absorption Particle size
/% 1% /% /nm

0.20 Excessive gel

0.25 Milky white with no blue light

0.30 Slight blue light 90.42 9.28 105.83
0.35 Slight blue light 92.48 9.01 104.57
0.40 Clear blue light 0.48 94.85 6.94 96.62
0.45 Clear blue light 0.69 92.37 8.11 113.91
0.50 Slight blue light 0.98 91.56 9.27 120.56
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Tab. 3 Effect of DAAM addition on emulsion properties

DAAM . . Water . Degree of
e . . Gel fraction Conversion - Particle S
additive Appearance Film formation 1% rate/% absorption size/nm cross linking
quantity/% 0 ° /% 1%
0 Clear blue light ~ 1!m formation 0.26 94.46 16.84 99.27 0.35
1.0 Clear blue light ~ Fiim formation 027 92.77 12.03 96.54 60.98
2.0 Clear blue light ~ T1lm formation 0.23 93.91 10.75 94.48 91.37
3.0 Clear blue light ~ Tilm formation 0.57 91.86 10.98 99.01 92.21
4.0 Slight blue light ~ Film formation 0.96 90.54 11.31 103.41 93.56
5.0 Slight blue light Fissure 1.54 90.75 14.01 114.96 96.88
6.0 Milky white with Fissure 2.95 89.16 21.43 120.14 9431
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Tab. 4 Effect of A-171 addition on emulsion properties

A-171 additive . . Gel fraction  Conversion Water. Particle Degrfee (?f
. Appearance Film formation absorption . cross linking
quantity/% /% rate/% size/nm
/% /%

0 Clear blue light Film formation intact 0.31 94.75 10.69 94.25 92.74
1.0 Clear blue light Film formation intact 0.44 93.16 10.03 96.64 93.13
2.0 Clear blue light Film formation intact 0.51 92.52 8.96 97.31 92.98
3.0 Clear blue light Film formation intact 0.63 91.52 6.87 99.49 92.12
4.0 Clear blue light Film formation intact 1.39 89.17 5.47 103.28 91.86
5.0 Clear blue light Fissure 2.96 89.03 7.86 109.19 91.03
6.0 Milky white Fissure 3.79 85.86 7.99 125.85 89.63

with no blue light
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Fig. 1 FT-IR spectra of core-shell acrylic latex film
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Tab. 5 Emulsion size analysis

Z-Average Peakl Ds,

Emulsion polymerization stage PDI

/nm /nm /nm

Seed emulsion 147.63 0.413 45.89 63.2
Core layer emulsion 76.45 0.163 59.99 64.3
Core-shell emulsion 86.45 0.083 79.96 89.5
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Fig. 2 Particle size distribution of core-shell acrylic emulsion
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Fig. 3 Thermal stability analysis of acrylic emulsion
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Fig. 4 TEM image of core-shell acrylic emulsion
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Synthesis of Bilayer Self-Crosslinking Acrylic Core-Shell Emulsions
in Redox Initiation System

Ziyi Qi', Xianglin Cheng', Yaxin Tang', Tao Hong’, Mingqi Gao’
(1. School of Chemical Engineering of Zhengzhou University, Zhengzhou 450001, China;
2. China Tobacco Henan Industrial Co., LTD., Zhengzhou 450000, China)

ABSTRACT: Using styrene (St) and methyl methacrylate (MMA) as hard monomer, butyl acrylate (BA) as soft
monomer, vinyltrimethoxysilane (A-171) and diacetone acrylamide (DAAM) as crosslinking monomer in the core
and shell layers, respectively, the self- crosslinking modified core-shell acrylate emulsions were synthesized at
room temperature. The effects of initiator type and dosage, crosslinking monomer addition on emulsion
polymerization were investigated. Successful cross-linking of the cross-linking monomers was proved by ATR-
FTIR, and the emulsions were characterized by DLS and TEM, which proved the successful synthesis of
homogeneous core-shell emulsion. The results prove that the emulsions were polymerized by semi- continuous
seed emulsion polymerization with the initiator m(KPS):m(NaHSO;)=2:1, the initiator dosage of 0.4%, and the
mass fractions of self- cross- linking monomer vinyltrimethoxysilane (A-171) in the core layer and self- cross-
linking monomer bis (acetone acrylamide) (DAAM+ADH) in the shell layer of 3% and 2%, respectively, and the
emulsions have good stability, water resistance and film-forming property, with the conversion rate above 90%,
water absorption rate above 90%, the water absorption rate is 6.87%, and the calcium ion stability is qualified.
Compared with the non-crosslinked monomer emulsion without core-shell, the thermal decomposition temperature
of TG is increased by 41 °C, which alleviates the problems of poor water resistance, poor solvent resistance, and
"hot sticking and cold brittleness" of water-based ink coating.

Keywords: core-shell emulsion; redox initiation system; core-shell bilayer crosslinking; water-based ink link



