
 

 

Water Molecules and Surface Tension 

Water holds unique properties which makes it "sticky" at the surface. Each individual water molecule has one 

large oxygen atom and two smaller hydrogen atoms. The hydrogen atoms hold a slightly positive charge, 

making the entire water molecule polar. Like tiny magnets, the hydrogen atoms attract the oxygen atoms from 

other water molecules, creating temporary hydrogen bonds within the water. 

Each water molecule experiences a pull from other water molecules from every direction, but water molecules 

at the surface do not have molecules above the surface to pull at them. These water molecules have more pull 

from the water below than the surface above. This difference in force packs the water molecules at the surface 

closer together than they are inside the liquid. The thin, dense layer of molecules produces the phenomenon 

called surface tension. 

VARIABLE: SOAP 

Detergent and Water 

Detergent and soap are similar chemically, except for the oil 

in them. Many soaps use natural fats. Soap and detergent 

molecules have two ends which act as a bridge between water 

molecules and grease (fat) molecules. One end is called 

hydrophilic- water loving which is the head of the molecule; 

the other end is hydrophobic- water fearing, which is the tail 

part of the molecule. This allows the soap or detergent to grab 

onto the grease from a dirty dish and use the other end of the detergent molecule to latch on to water to be 

washed away. When the grease and dirt is collected in the soap, a micelle is created.  

Detergent and Soap Break Surface Tension 

Detergent molecules' two ends make it able to break through the surface tension of water. The end of the 

detergent molecule which attaches to fat (grease) repels water molecules. It is known as hydrophobic, meaning 

"water fearing." By attempting to move away from the water molecules, the hydrophobic ends of the detergent 

molecules push up to the surface. This weakens the hydrogen bonds holding the water molecules together at the 

surface. The soap in the water will result as a break in the surface tension of water. 

 

 

 

 



VARIABLE: SALT 

Salt and Water 

It is a very common misconception that salt is 

a surfactant, i.e. a compound that either lowers or 

breaks surface tension. However, experiments done with 

salt water show that surface tension actually increases 

when salt is added to pure water. 

As you know, sodium chloride, or NaCl, is a strong 

electrolyte, which means it completely dissociates into 

sodium cations, Na+, and chloride anions, Cl−, when 

placed in water. 

 

It turns out that the strong interactions between the sodium cations and the partial negative oxygen, and the 

chloride anions and the partial positive hydrogens, although they disrupt part of the hydrogen bonding that takes 

place between water molecules, actually strengthen the surface tension of water. 

 

VARIABLE: ISOPROPYL ALCOHOL 

 

Alcohol and Water 
Alcohol has one O–H bond which is polar but a 

large portion of the molecule is made up of C–H 

bonds which are nonpolar. 

Alcohol molecules do not attract each other as 

strongly as water molecules and have a weaker 

surface tension. 

Review that water molecules are polar and that they are very attracted to each 

other. Point out that alcohol molecules are polar in only one area, making them somewhat attracted to each 

other. They are not as attracted to other alcohol molecules as water is to other water molecules. 

Water and Alcohol on Pennies 

Water’s attraction pulls itself together into a tight arrangement. Alcohol molecules don’t have a structure that is 

as good as water’s for attraction to itself. Alcohol molecules only have 1 O–H bond and they have some C–H 

bonds that are pretty non polar. There is not as strong an attraction between them as there is between water 

molecules. 

The shape of the water molecule and its bond strength at the top and the bottom give water molecules lots of 

opportunities to attract. Almost anywhere two water molecules meet they can be attracted to each other. 

But alcohol has a different size and shape and has its polar part on one end. Alcohol molecules can meet at areas 

where they would not attract as strongly. The water is more attracted to itself than to the metal of the penny. 

The alcohol is a bit less attracted to itself so it spreads more on the penny.  

http://socratic.org/chemistry/intermolecular-bonding/hydrogen-bonds

