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ABSTRACT: Critical surface tension (7.) is one of the important surface characteristics of
solid polymers. The contact angle on powder polymethylmethacrylate (PMMA) was mea-
sured by wicking method on the base of Washburn equation for several liquids with different
surface tensions. The measured values were comparable that of the film type contact angle
measurement. The values of y. of powder PMMA estimated by Gibbs adsorption isotherm
and Zismann plot were 23.7 mN-m"! for methanol aqueous solution, 26.3 mN-m™' for ethanol
aqueous solution, and 43.6 mN-m™' for dispersion liquids, respectively, showing different val-
ues depending on molecular structures and characteristics of liquids used for contact angle
measurement. From the results of y. values, it was considered that adsorption of organic
molecules occurred at the solid polymer surface, leading to decrease in contact angle and y,.
because of increase of interaction with water. The Interaction parameter (@) and work of

adhesion (W,) were also determined for powder PMMA.
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Figure 1. Particle size distribution of PMMA powder.
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Figure 2. Particle structures of
showing PMMA.
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Figure 3. Schematic diagram of experimental set-up
for determining the contact angle of powders.
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Figure 4. Surface tension of methanol, ethanol aque-
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Table 2. Contact Angle and Surface Tension of
Various Liquids for Powder PMMA

solute . contact
liquids mole surface tension angle
a . 7 [mN-m™] &
fraction [degree]é
methanol/water 0.1 50.4 70.3
0.3 36.4 449
0.5 30.9 33.0
0.7 271 24.0
0.9 24.1 12.5
ethanol/water 0.1 38.1 44.6
0.3 28.8 205
0.5 26.4 0
water 72.8 89.5(80.0)*
formamide 58.2 62.2(64.0)*
methylene iodide 50.8 46.0(41.0)*
1,1,2,2-tetrabromoethane 49.7 30.3(30.0)*
1-bromonaphthalene 44.6 14.5
*( ) Reference value measured for film PMMA .2
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Figure 5. Zismann plot for powder PMMA.
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Table 3. Critical Surface Tension Estimated for
Liquids and PMMA Using Zismann Plot and
Equation (11)

methanol ethanol ._m_dispersion
method S
aqueous aqueous liquids
Zismann plot 23.7 26.3 43.6

eq. (11)  23.3(23.0)* 26.4(26.5)*

*( ) Reference value measured for film PMMA.*
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