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REVERSE OSMOSIS 

INRODUCTION 

Revese osmosis (RO) is a water purification process that uses a partially permeable membrane to remove ions, 

unwanted molecules and larger particles from drinking water. In reverse osmosis, an applied pressure is used to 

overcome osmotic pressure, a colligative property that is driven by chemical potential differences of the solvent, 

a thermodynamic parameter. Reverse osmosis can remove many types of dissolved and suspended chemical 

species as well as biological ones (principally bacteria) from water, and is used in both industrial processes and 

the production of potable water. The result is that the solute is retained on the pressurized side of the membrane 

and the pure solvent is allowed to pass to the other side. To be "selective", this membrane should not allow large 

molecules or ions through the pores (holes), but should allow smaller components of the solution (such as solvent 

molecules, i.e., water, H2O) to pass freely. 

PRINCIPLE 

Reverse osmosis differs from filtration in that the mechanism of fluid flow is by osmosis across a membrane. The 

predominant removal mechanism in membrane filtration is straining, or size exclusion, where the pores are 0.01 

micrometers or larger, so the process can theoretically achieve perfect efficiency regardless of parameters such as 

the solution's pressure and concentration. Reverse osmosis instead involves solvent diffusion across a membrane 

that is either nonporous or uses nanofiltration with pores 0.001 micrometers in size. The predominant removal 

mechanism is from differences in solubility or diffusivity, and the process is dependent on pressure, solute 

concentration, and other conditions.[2] Reverse osmosis is most commonly known for its use in drinking water 

purification from seawater, removing the salt and other effluent materials from the water molecules 

APPLICATIONS INFOOD INDUSTRY 

In addition to desalination, reverse osmosis is a more economical operation for concentrating food liquids (such 

as fruit juices) than conventional heat-treatment processes. Research has been done on concentration of orange 

juice and tomato juice. Its advantages include a lower operating cost and the ability to avoid heat-treatment 

processes, which makes it suitable for heat-sensitive substances such as the protein and enzymes found in most 

food products. 

Reverse osmosis is extensively used in the dairy industry for the production of whey protein powders and for the 

concentration of milk to reduce shipping costs. In whey applications, the whey (liquid remaining after cheese 

manufacture) is concentrated with reverse osmosis from 6% total solids to 10–20% total solids before 

ultrafiltration processing. The ultrafiltration retentate can then be used to make various whey powders, including 

whey protein isolate. Additionally, the ultrafiltration permeate, which contains lactose, is concentrated by reverse 

osmosis from 5% total solids to 18–22% total solids to reduce crystallization and drying costs of the lactose 

powder. 

Maple syrup production 

In 1946, some maple syrup producers started using reverse osmosis to remove water from sap before the sap is 

boiled down to syrup. The use of reverse osmosis allows about 75–90% of the water to be removed from the sap, 

reducing energy consumption and exposure of the syrup to high temperatures. Microbial contamination and 

degradation of the membranes must be monitored. 

Low alcohol beer 

When beer at normal alcohol concentration is subject to reverse osmosis, both water and alcohol pass across the 

membrane more readily than the other components, leaving a "beer concentrate". The concentrate is then diluted 

with fresh water to restore the non-volatile components to their original intensity. 


