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An Explanation to the Phenomenon of Osmosis
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Abstract: Many chemical textbooks say that the different diffusion rates of solvent of two solutions isolated by a
semipermesble membrane lead to the phenomenon of osmosis. In fact, when a cool water and a hot water are
isolated by an semipermeable membrane, there will be no osmosis, athough the diffusion rates of them are
different. So the explanation of osmosis in the textbook is doubtful, and we need a new. This paper brought up a
new explanation below: The resistance from the solvent is so powerful that the most solute particles in the solution
can’t move but have thermal elastic vibration, and there is only a few energetic particles could diffuse by moving.
The thermal elastic vibration and movement can engender a pressure just like the therma movement of gas
molecules, and this solute pressure made the solvent tense. The solution pressure is the sum of the solute pressure
and the solvent pressure, so the tense solvent having a minus pressure. Just this minus pressure of the solvent in the
solution led to the phenomenon of osmosis.

We could infer that the osmotic pressure is just the pressure of thermal elastic vibration and thermal movement of
the solute particles, so it obeys the idea gas law. For solutions of the same solute but different concentration, the
spatia distributions of solute particles should be similar. According to this similarity, we can revise the osmotic
pressure eguation of strong electrolyte solution, just changing the exponent of Vander Waas equation from 2 to
4/3. Experimental data indicated that the agueous solution of NaCl (0-5mol/L)and KCI (0-4mol/L) both obey this
law exactly at 25°C. The minus solvent pressure also led to the vapor pressure reduction and the freezing point
depression of a solution. According to this, we can explain the Raoult's Law exactly.
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Fig.1 Diagrammatic sketch of osmotic equilibrium
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Fig.2 Microscopic model of a solution
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Fig.3 Microscopic model of osmosis
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