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The purpose of the present work is to explore the general behavior of osmotic pressures for the entire range of
solute concen·:rations. To do so, we employ a simple EOS for solutions, and develop thermodynamically rigorous
equations for osmotic pressures. The present model calculations show complex behaviors including critical phenom
ena for osmosis. The present model has been successfully applied to several sets of experimental data for osmotic
pressures In the literature, which include trans-decal in solutions ofpoly(dimethyl siloxane).

Experiment

Materials

Poly(dimethyl siloxanes) of molecular weight 3.90 x 105 g/mol and polydispersity, Mw/Mn = I.J 0 from Dow Corning
was used in al measurements. Preparation and purification of solvent, trans-decalin has been described in else where
(Maimunah, Ino, 2003, 2004). All solutions were prepared by weighing. After addition of solvent the polymer was
allowed to swdl before the solution was homogenised by stirring. The solute concentration, c, (mass/volume) was
calculated from the weight fraction of the PDMS, W z, and the density of the PDMS solutions, P2 (c = W2P2)
(Maimunah, 1'lS0, 2003, 2004).

Membrane

The acetylated cellophane membrane described previously (Maimunah, 1980) was found suitable. Solvent permeabil
ity was only marginally improved when cellophane was both acetylated. For the preparation of the membrane, cello
phane dialysis tubing from Union Carbide Company was used.

Osmotic pressure

The osmotic pressures measurements were carried out by symmetric block-type osmometer. The osmotic pressure
was measured against pure solvent, the reading were always carried out at osmotic equilibrium. The osmometer cell
was placed in air thermostat regulated within ± 0.05 0c. Measurements were performed with the same osmometer
filling at 20, 25·, 30, 35, and 40°C. Measured osmotic pressures, p are given in Table 1.

Table I. Experimental results from osmotic pressure, p measurements on poly(dimethyl siloxane)

W2 X 102 p/Pa

20°C 25°C 30 °C 35°C 40 °C

0.5762 30.41 36.86

\.0:57 55.42 62.63 69.85 75.66 79.92

1. 1:\7 85.86 93.60

2.246 113.5 147.2 177.3 302.7 136.7

3.368 164.1 238.0 310.7 381.9 439.1

4.841 23\.2 381.6 536.1 679.3 790.7

6.864 342.6 658.1 969.3 1265.0 1468.0

8.309 422.5 921.5 1401.0 1789.0 2189.0

10.75 687.6 1492.0 2347.0 3012.0 3727.0

14.E:2 1453.0 3067.0 4640.0 6102.0 7617.0

Result and Discussion

The number average molecular weight, Mil of the POMS sample used is determined from the limiting value at c = 0
in a plot of (pfRTc) versus c (Fig. I), and is found to be 3.96 x 105 g/mol. This value agrees well with 4.00 x 105 gI
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Table 3. Thermodynamic parameters for the system PDMS/trans-decalin.

T (0C) B CI C2

(x 10.4 m3 mol Kg-2
)

~.O -0.06 0.5011 0.341

~:5 0.25 04959 0.334

:::0 0.58 04909 0324

:::5 0.85 04869 0.314

~o J.l I 04826 0.309

Acknowledgtment

The author (M~;) expressed her thank you and gratitude to Universiti Kebangsaan Malaysia for the financial support
to enable to attending this seminar.

References

Allan, P. W. (15'59). Techniques ofPolymer Characterization, London: Butterworth's Scientific Pub.

Denbigh, K. (I 'J71). The principle ofchemical equilibrium (3rd ed.). Cambridge: Cambridge Univ Press.

Flory, P.l. (1953). Principles ofpolymer chemistry, New York: Cornell University Press, Ithaca.

Hecht, e. E. (1967) . .J Chem Educ. 44: 53.

Huglin, M.B. & Maimunah, S. (1980). Polymer 21(6): 651 - 658.

Maimunah Sokro. (1980). Compatibility studies on oligomeric poly(dimethylsiloxanes). Unpublished doctoral thesis,
University of Salford, United Kingdom.

Maimunah, S. & Arba'at, H. (2004). Prosiding Simposium Kimia Analisis Malaysia ke-17. :303.

Maimunah, S. & Arba'at, H. (2004). Proceedings of The 2"" Annual Fundamenlal Science Seminar 2004 (AFSS
2004): 275

Maimunah, S. &. Arba'at, H. (2004). Prosiding Seminar Sains Teknologi dan Sosial Sa ins 2004 (STSS 2004): 7.

Maimunah, S. &. Arba'at, H. (2004). Prosiding Simposium Kimia Analisis Malaysia ke-17. : 310.

Maimunah, S. &. Arba 'at, H. (2003). Prosiding Simposium Kimia Analisis Malaysia ke-16.

Medical Encyclopedia. 2004.

Moon, Y. U, Anderson, e.0., Blanch, H. W. & Prausnitz, J.M. (2000). Fluid Phase Equitibr. 168: 229-239.

Moore, W.l. (1'>72). Physical chemistry (4th ed.). New Jersey: Prentice-Hall.

Morawetz, H. (1975). Macromolecules in Solution. New Yorl: John Wiley & Sons.

Paccenti, P., de GerJoni, M., Reali, M., Chiaramonti, D., Gartner, S.O. & Helm, P. (1999). Destination. 126: 213
218.

Rudin, A. (1982). The Elements ofPolymer Science and Engineering, An Introductory Text for Engineers and Chem
ists. New York: Academic Press. Jnco

367



~IAIMUNAN SOKRO ET AL

van't I-Ioff, J.H. (1887). Z Phys Chern. I: 481-508.

\/ilkcr, V. L, Colton, CX & Smith, K.A., 1981. J ColllnlerfSci. 79(2): 548-566.

Wu, J. & Prausnitz, J.M. (1999). Fluid Phase £quilibr. 155: 139-154.

MAIMUNAH SOKRO & ARBA'AT HASSANPusat Pengajian Sains Kimia dan Teknologi Makanan, Fakulti Sains
can Teknologi, Universiti Kebangsaan Malaysia, 43600 UKM Bangi, Selangor. mysllkro@pkrisc.cc.lIkm.my

HANITA OTHMAN, Jabatan Patologi, Fakulti Perllbatan, Universiti Kebangsaan Malaysia, Jalan Yaacob Latif,
I:landar Tun Razak, 56000 Kuala Lumpur.

168




