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Table I The PU seed recipes

Resgents PPG-1000 PPG-2000 BDO IPDI  TEA

Mole ratios 0.05 0.05 0.06 0.3 0.1
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Table 2  Surface tension{mN m ™' )and polarity of polymer

Hammonic mean Geometrical mean
Polymer
4, % 7. ¥ s % ¥, yd 7e %P
PSt 85.2 34.6 42.7 35.8 6.9 0155 42 .4 40.5 1.9 0.045
PU 83.0 38.0 41.7 33.5 8.2 0.196 41.2 38.4 2.8 0.068
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Table 3 Three kinds of interfacial tension valiees

Interfacial temsion 7, /(mN'm™ '} 73, {wNem ™} Yu/{mNm™ ")

Hammanic mean 331 36.5 0.19

Geometrical mean 32.2 36.1 0.12
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FHESTHR 1.07 g/mL # 1.05 g/wl, 7R PU 5
PSt TR 4 FIESHREHK DR Ay ATR
H(2) ~ VR HBEERIE 4R,
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Table 4  Particle morphology prediction of PU/PSt system

Proportion PU/PSt=3:7 PU/PSt=5:5 PU/PSt=T7:3
Method Harmonic mean  Geometrical mean  Harmonic mean  Geometrical mean  Harmonic mean Geometrical mean
Ay (Core-shell) 49.3 49.1 25.7 13.5 13.5
Ay (Inveried core-shell} 41.6 40.1 19.4 9.0 E.B
Ay (Individual ) 65.0 64.3 36.5 21.2 20.9
A¥ (Hemisphere) 51.2 51.5 27.7 15.1 15.7
Predicted Inverted Inverted Inverted Inverted Inverted Inverted
Morphology Core-shell Core-shell Core-shell Core-shell Core-~shell Core-shell
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Fig. 1 TEM of PU/PSt composite emulsions
a)PU/PSt=3:7;b)PU/PSt = 5:5;¢) PU/PSt = 7:3
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. Table 5 Contact angle values of waler and diiodomethane

System PU/PSt
) PSt PU
proportion 7:3 5:5 3:7
& 85.2 83.0 83.5 83.2 824
&2 34.6 38.0 38.5 37.8  38.1

FHEILBRETHREZSEHABENERREH L
BT RER.

B2, T PUPSHER, EAAMBTHRA
FYHESHRNERSENEEANEMANTE
SR8 YR AT PUPSt R BT REH A
AL BN T ERETTHN, FRHERA XK
BEFTHR TESR RS AT EH.

- Sundberg #) 5 B B BB 4L & /R U A ULR R

FELAE L IE IR EREE P 2 DY BRI 55 O OB Y
BR TLE A AERERAMT. S
BrB AR LA S R FRLE TR R A Bl
REOER MANTHIRARNRSGER ERE
YHREK S ReWZHURREW S KZE
KT A THE m, BE AT 68 R 9 AP £k ] i
MRCE S



176 -] 4 0 F ¥ # 2005 4F

REFERENCES

Sundberg I C,Casassa A P, Pantazopoulous J.J Appl Polym Sci, 1990,41:1425 ~ 1442

Winzor C L, Sundberg D C. Polymer,1992,33: 3797 ~ 3806

Kan Changyou, Keng Xiangzheng, Yuan Qing.J Appl Polym Sci, 2001,80:2251 ~ 2258

Hirose M,Zhou J, Nagai K. Progress Organic Coat,2000,38:27 - 34

Chen Y C,Dimonie V, El-Ansser M S.] Appl Polym Sci,1992,45:487 ~ 459

Huo Dongxia( B % #) , Liu Daghuang(FU A ), Sun Peixin( 35 81 ) . Acta Polymerica Sinica( 73T 1 ),2000,(1):55 ~ 60
Chen Y C,Dimonie V,Fl-Aasser M 5. Macromolecules, 191,24 :3779 ~ 3787

@™ 3 W A W M e

Wu 5. Polymer Interface and Adhesion. New Yark: M. Dekker, 1982.41;43

THERMODYNAMIC EQUILIBRIUM MORPHOLOGY PREDICTION
OF PU/PSt COMPOSITE EMULSION PARTICLES

CHAI Shuling"?, TAN Huimin', ZHANG Dalun'
(" School of Maserial Science arnd Engincering , Beijing Institute of Technology , Beijing  100081)
(? Light Chemical Engincering Department , Shandong Institute of Light Industry, Jinan  250100)

Abstract The polyurethane/polystyrene (PU/PSt) composite emulsions with core-shell structure were prepared by
seeded soap-free emulsion polymerization, the polyurethane aqueous dispersion was used as seed paricles. The
thermodynamic equilibrium morphologies of synthesized PU/PSt composite emulsion particles were predicted using a
simplified interfacial tension calculation method based on the minimum interfacial energy change principle and
validated using transmission electron microscopy and contact angle method. The results showed that the minimum
interfacial energy change principle can be extended to PU/PSt system and the simplified interfacial tension

calculation is viable.
Key words Morphological prediction, Polyurethane, Coref/shell structure, Interfacial tensions, Thermoedynamics



