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Table 1 Thermodynamic data'®! for PMMA, PSt and PBA

Polymer PMMA PS5t PBA
Density {g/mL, 20T ) 1.17 1.05 1.03
Surface tension {mN/m, 20T } 41.1  40.7 33.7

0.10 0.098

Polarity z* 0.25

- dr/dt (dyne/cmC ) 0.076 0.072 0.07
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Table 2 Predicted morphology and testing under the experimental conditions of literatures

Composite latex PSt/PMMA PBA/PSt PBA/PMMA
Literature [?7] [1,2] [3]
Seed/g £.12 30.8 27.5
Exp. The second stage monomer/g 16.2 30.8 82.5
Conditions Emulsifier / SDBS /
Initiator KPS KPS KPS
Polymerization temperature/ 'C 80 70 70
71w/ mNm ™! 13.3 14.2 25.0
¥Y2o/mmNm ™! 23.5 15.3 13.7
Y12/mNm ™! 1.5 0.36 1.8
A7/ mNm ™! { core-shell) 39.5 10.3 9.2
-1 i8. 8. 37.
Predicted Ay/mNm™'(inverted core-shell} 8.2 6 5
Ay/mNm™ ! (individual particles) 40.90 15.1 26.2
Morphology -1 .
Ay/mNm™ ' (hemisphere) 30.5 9.2 17.6
Predicted morphology Inverted core- Inverted core-shell and Core-shell
sheell hemisphere co-exist
Tested morphology of particles by Inverted core- Lit.[2] inverted core shell Core-shell
TEM shell Lit. [1] sphere— hemisphere

% Experimental conditions of literature [2] are estimated
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Table 3  Effect of the second stage mixture monomer ratio (5t/MMA) on the final equilibrium morphology of particles

St/MMA(W/W) 100/0 90/10 80/20 70/30  50/50 0/100
AY core-shell 10.25 8.50 6.97 5.61 3.31 -0.68
Ay inverted core-shell 8.27 8.23 8.21 8.23 8.33 8.82
A7 individual particle 14.78 13.63 12.58 11.64 9.97 6.79
Ay hemisphere 9.04 8.14 7.33 6.62 5.40 3.25

Predicted morphology Inverted core-shell

of latex and hemisphere

co-exist

Inverted core-shell,

core-shell and

Core-shell and Core- Core- Core-
hemisphere cp- shell shell shell

hemisphere co-exist exist

* Two stage polymers ratio 50:50 P(St-MMA) /PBA, polymerized at 7¢'C
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Fig. 1  Calculated reduced surface energies for a
polymerizing particle. {initial composition 25: 25: 50
St/MMA/PBA, polymerized at 707 )

1) core-shell; 2) hemisphere; 3) inverted core-shell;
4) individual particles
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DSC #5518 Fy 3= W 7 8 {148 8 ki i it
B ENABRAFANEMEZEW, RPEd
PBA K, i P(St-MMA) A, HEA RS
GEMERE. WMIEX T R K NRES R LT
HAEK AR BRI LSRR EBM,
Fpi I S KRR R ERYIM .



14 EARS BRERASERE-FZELEN FRESEIH RER 59

( X 170,000)
Fig.3 TEM photograph of samples after 6 months
Dark regions are P{St-MMA) stained with OsO,, and lighter

regions are PBA
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THE MORPHOLOGY DESIGN OF PBA/P(St-MMA)
CORE/SHELL LATEX

HUQ Dongxia, LIU Dazhuang, SUN Peigin
{ The School of Chemical Engineering, Zhengzhou University of Technology, Zhengzhou 450002)

Abstract A simple method of calculating the interfacial tensions was given under the simplified and
restricted experimental conditions. Comparing the results of calculation with that of the literature reports,
it was proved by calculation that the thermodynamically preferred morphology of the poly(acrylate-styrene)
composite latex could be predicted exactly by using the interfacial tensions calculated by the above method.
According to the required properties of the material, the morphology of poly(buty acrylate)/poly (styrene-
methyl methacrylate) core/shell latex was designed by the principle of minimum interfacial free energy
change. The composite latex was prepared by seeded semi-continuous emulsion polymerization. The final
equilibrium core/shell morphology of the well-designed latex was confirmed by transmission electron
microscope.

Key words Core-shell, Morphology, Interfacial tension, Thermodynamic



