Osmosis is specifically the passive transport (diffusion) of water. Osmosis is a critical function of life because living cells rely on the balance of water between the cell and its environment. Water potential is the measure of free energy of water in a solution. When a cell’s water balance is maintained, the cell wall expands until it is turgid, or stiff; if the plant loses water and is unable to maintain a healthy water balance, its cells become flaccid. One result of becoming flaccid is plasmolysis, which is the separation of a cell’s plasma membrane from its cell wall, which is usually lethal to the plant. Thus, if a plant is unable to maintain a sufficient system of osmoregulation to control its water balance, the effect on the plant can be devastating. Molarity is a measure of the density of the solute inside the solution, to show increasing and decreasing levels of the solute. Similar to hypertonic and hypotonic, hyperosmotic and hypoosmotic are relative terms referring to the amount of water in a solution relative to the amount of water in its environment. This particular experiment works because the dialysis tubing is large enough to allow water to diffuse through, but small enough to disallow sucrose (the solute whose concentration is being tested) from diffusing through.

Since all cells contain molecules that cannot cross the plasma membrane, osmosis always occurs when cells are placed in dilute aqueous solutions. It is important, then, for cells to be able to regulate the flow of water into, and out of the cell, a process known as osmoregulation. In plant cells and bacterial cells, the cell wall prevents the cell from bursting by providing a rigid casing that helps regulate the osmotic pressure in the cell. In animals and many microorganisms, osmoregulatory organs or organelles are found. In animals the kidney adjusts the concentration of substances in the body fluids that bathe the cells. In microorganisms, like Paramecium, which live in freshwater, special organelles, called contractile vacuoles, accumulate and actively pump out water that flows into the cell by osmosis.

Osmosis is the diffusion of a solvent through a semipermeable membrane from a region of low solute concentration to a region of high solute concentration. The semipermeable membrane is permeable to the solvent, but not to the solute, resulting in a chemical potential difference across the membrane which drives the diffusion. That is, the solvent flows from the side of the membrane where the solution is weakest to the side where it is strongest, until the solution on both sides of the membrane is the same strength (that is, until the chemical potential is equal on both sides).








Computer simulation of process of Osmosis

Osmosis is an important topic in biology because it provides the primary means by which water is transported into and out of cells.
