Surface tension is a physical phenomenon that we observe in our daily life. Raindrops take a spherical shape; formation of spherical soap bubbles - all these are examples of surface tension.

Surface tension in water arises from high interactions between water molecules, known as hydrogen bonding.

Water is the chemical compound called H2O. That is, two atoms of hydrogren and one of oxygen bond together to make the water molecule.  There is only one type of molecule -- H2O -- in water, so they are called like-molecules. 

The force of attraction between like-molecules in a liquid causes them to hold together in liquid form; if the forces are small or negligible, the bonding is less and you get a gas instead of a liquid. An molecule fully inside the liquid is uniformly pulled in all directions due to the force of attraction from molecules all around it.  However, molecules at the surface are only pulled downwards since there are no molecules above them. So this results in a surface tension with a tendency for the liquid to contract at the surface. It is like a stretched cloth, under tension.
Effects of surface tension
Surface tension causes 'capillary action', due to which water travels upwards, against gravity, through the stems of plants, and blood flows through the small vessels in our body.

As the value of surface tension of water is high, water has a high boiling point.

----------------------------------

BOX on Forces acting in a liquid
Following are the basic concepts about molecular forces that we need to know before understanding surface tension.

. Cohesive forces are intermolecular between similar molecules. For example, the force of attraction between two water molecules is cohesion.

. Adhesive forces are intermolecular forces between dissimilar molecules. The force of attraction between a water molecule and air is adhesion.

. Range of molecular forces is the maximum distance up to which intermolecular forces are effective.

. A sphere drawn with the molecule as the center and the range of molecular forces as the radius is known as the sphere of influence.

. Surface film is the layer of surface of liquid whose thickness is equal to the range of molecular forces of attraction of the molecules at the surface.

END OF BOX ----------------------------------------------
What is Surface Tension?
Consider the molecules A, B, C of a liquid (let us say, water) as shown in the adjoining figure. Molecule A is well inside the water, B is at the surface film (R), and C is on the surface. The sphere of influence of molecule A is totally inside the liquid. Hence, it is acted upon with an equal and opposite cohesive force from the remaining molecules. Therefore, the net force acting on molecule A is zero.

A part of the sphere of influence of molecule B is above the surface of the water. Hence, adhesive forces from air molecules act on molecule B. Due to this, the cohesive forces from molecules below and around B pull it down. Thus, the net unbalanced downward resultant cohesive forces pull molecule B down in the water.  Half of the sphere of influence of molecule C lies in the water, while the other half is in the air. The cohesive forces act against the adhesive forces, and C is pulled inside due to the resultant unbalanced cohesive force.

All these cohesive forces cause the surface area of the liquid to reduce and the surface to get stretched, resulting in surface tension. If the amount of water is very small, it will curl up into a ball. So dew-drops on leaves are round because of surface tension.
Practical Applications
Apart from mercury, water has the greatest surface tension of any liquid. Let us take a look at some applications of surface tension of water.

. Water striders are insects that can walk on the surface of water because of surface tension of water

. Mosquito eggs can float on water because of its surface tension. Kerosene is sprayed on water so that the mosquito eggs sink and the breeding stops.

. Warm water is used for washing purpose as heating increases the surface area and reduces surface tension.

. Soap and detergents reduce surface tension. This allows the water to enter the small holes in woven cloth and shake off the dirt that collects in these spaces. For example, if the surface tension of clean water (at 20°C) is about 0.07 N/m, that of soapy water is about half that, typically 0.037 N/m. (Newtons per meter is the unit for surface tension).

. A needle or clip placed on water can be made to float due to the surface tension of water.  If the surface is ruffled, the paper clip will quickly sink.
Other Examples of Surface Tension
. The test for jaundice involves the use of surface tension properties. Sulfur powder is sprinkled on the urine sample. If it does not contain bile, the sulfur powder floats due to surface tension. If bile is present in the sample, the surface tension of urine reduces and the sulfur powder sinks.

. Toothpaste contains soap, which reduces the surface tension and helps it spread freely in the mouth.

. Disinfectants have low surface tension, which allow them to spread through cell walls of bacteria.
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