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Table 1 The synthesis of seed emulsions

Emulsion No. E-1 E-2 E-3 E-4 E-5 E-6
AA 3.6 3.6 3.6 3.6 3.6 3.6
2-EHA 22.9 22.7 22.6 22.5 22.4 21.9
BA 43.5 43.5 43.5 43.5 43.5 43.5
EGDMA 0 0.2 0.3 0.4 0.5 1.0
Conversion( % ) 99 98 98 99 99 98
Sediment( % ) 0 0.18 0.15 0.2 0.46 1.2
Particle size{nm) 199 139 151 133 132 126
Particle distribution 2 3 3 3 3 3
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Table 2 The influence of EGDMA in the seed emulsions on the second step emulsion copolymerization

Experiment Seed  emulsions Second step polymerization Overall
No. Emulsion No. EGDMA( % } Conversion{ % ) Sediment{ % ) Conversion( % )
7 E1 0 52 0.12 85
8 E-2 0.2 71 0.25 90
9 E3 0.3 86 0.25 94
10 E-4 0.4 83 0.31 94
11 E5 0.5 63 0.27 88
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Table 3 The influence of the mode of monomer addition on the second step emulsion copolymerization

Seed emulsion Second-step Polymenzation Overall
Experiment .
Emulsion EGDMA Mode of monomer Conversion conversion
No. Sediment{ % )

No. (%) additon® (%) (%)
7 E-1 0 A 52 0.12 91
12 E-1 4] B 70 0.90 94
8 E-2 0.2 A 7 0.25 93
13 E-2 0.2 B 89 2.87 96
9 E-3 9.3 A 86 0.25 96
14 E-3 0.3 B 91 2.67 97

Note:a) A-Addition after preemulsificatin; b) B-Direct addition
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A:15% Rosin in 15% acrylates as monomer(addition after pre-emulsion) ;
B:15% Hydrogenated-rosin in 15% acrylates as monomer( direct addition) ;
C:15% Hydrogenated-rosin in 15% acrylates as monomer(addition after pre-emulsification)
Fig.1 The TEM pictures of the latex particles obtained by the two step emulsion copolymerization(70% polyacrylate as
seed emulsion)
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Table 4 The adhesion properties of the emulsion PSAs

Emulsion PSAs Thickness of ball 180 peel Hold
adhesion tack strength strength
Tackifier EGDMA Mode of
No. (15%) (%) polymerization (um) (No)  (N/25mm) ()
E-1 - 0 one step 29 10 15 >24
E-3 - 0.3 one step 31 10 16 >24
E-1a Rosin [i] one step 29 4] 0 0
E-1b Hydro-rosin [ one step 30 13 20 0,05
E-ic Rosin 0 two steps 29 15 7 0.5
E-7 Hydro-rasin 0 two steps 28 11 25 >24
E9 Hydro-rosin 0.3 two steps 27 11 18 >24
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EMULSION COPOLYMERIZATION OF ACRYLATES
CONTAINING TACKIFIERS AND PROPERTIES
OF THE EMULSION COPOLYMERS

HU Shuwen, YANG Yukun
(Institute of Chemistry, Chinese Academy of Sciences, Beijing 100080)

Abstract When the acrylates containing rosin or hydrogenated rosin were emulsion
copolymerized in one-step, the conversion of monomers was obviously reduced because of the
chain transfer of free radical to the tackifiers. The overall conversion of monomers can be
largely increased if the seed emulsions were first prepared by the copolymerization of most of
acrylates and then the remainder acrylates in which tackifiers have dissolved were
copolymerized by adding them into the seed emulsion. The morphology of the emulsion
particles formed by two-step copolymerization were investigated by TEM and the mechanism
of the second-step copolymerization was discussed. The adhesion properties of the emulsion
copolymers obtained by using two-step emulsion copolymerization of the acrylates in which
tackifiers have been dissolved are much better than those of the emulsion copolymers obtained
by using one-step method.
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