
Chemical properties of water
Water (H2O) is an interesting compound 

in many respects. Here, we will consider 

its ability to behave as an acid or a base.

In some circumstances, a water molecule 

will accept a proton and thus act as a 

Brønsted-Lowry base. We saw an 

example in the dissolving of HCl in H2O



In other circumstances, a water molecule can donate a proton and thus act as 
a Brønsted-Lowry acid. 



AUTO-PROTOLYSIS OF WATER
Auto-protolysis is the transfer of protons between the same molecules. Water 

undergoes an auto-protolysis reaction and forms hydronium ion and hydroxide ion. 



HYDRATION REACTION
A hydration reaction is a chemical reaction in which a substance combines with water. 

There are three types of hydrates.  

1. Water combine with metal ions through coordinate bonds to form complex ions.

2. Water molecule may combine through hydrogen bond.

3. Water molecules may occupy the interstitial sites in the crystal lattice.



WATER ABSORBENTS
MANY SUBSTANCES LIKE CONCENTRATED SULPHURIC ACID , FUSED CALCIUM CHLORIDE , 

CALCIUM OXIDE HAS THE CAPACITY TO ABSORB CERTAIN AMOUNT OF WATER. THESE ARE 

KNOWN AS DEHYDRATING AGENTS.



HEAVY WATER OR DEUTERIUM OXIDE
Heavy water is a compound that is made up of oxygen and deuterium, a heavier isotope of hydrogen which is 

denoted by '2H' or 'D'. Heavy water is also called deuterium oxide and is denoted by the chemical 

formula D2O.

Ordinary water can be found mainly from normal resources which include about one deuterium atom for 

every 6,760 ordinary hydrogen atoms and the leftover water is improved in deuterium content. Therefore 

to get deuterium oxide, continued electrolysis of hundreds of liters of water until only a few milliliters 

remain is done. Only then, D₂O can be considered as almost pure. Until 1943, the only large-scale method 

used to produce heavy water was continuous electrolysis. It has been superseded by less expensive 

processes, such as fractional distillation. Fractional distillation is effective because D₂O becomes 

concentrated in the liquid residue since it is less volatile than H₂O.



Physical Properties
The molecular mass of heavy water is higher than ordinary water which makes their 

properties different from each other.

It is colorless, odorless and tasteless but heavier than normal water.

Ionic compounds are less soluble in heavy water because its dielectric constant is 

lower than that of H₂O.



Chemical Properties
The action of alkali and alkaline metal: The reaction produces di-deuterium but it 

takes place at a very slow pace.

The action of metallic oxides: The reaction which takes place at a slow pace 

produces respective deuteroxides.

The action of non-metallic oxides: Corresponding deuteroacids are formed. Non-

metallic oxides like phosphorus pentoxide and sulfur trioxide readily dissolve in heavy 

water.



Uses of Heavy Water

India is one of the world’s major manufacturers of heavy water.

1. Nuclear magnetic resonance: Since the signal from H₂O solvent molecules interact and blocks the signal 
from the molecule of interest, D₂O is used. D₂O has a different magnetic moment and hence makes it 
convenient to be used in nuclear magnetic resonance spectroscopy.

2. In Organic chemistry: Specifically labeled isotopologues of organic compounds require deuterium for their 
preparation. D₂O is often used as a source for Deuterium.

3 Neutron moderator: D₂O is used as a neutron moderator in certain types of nuclear reactors. It helps in 
slowing down neutrons so that the probability of them reacting with the fissile uranium-235 than with 
uranium-238 increases. This, in turn, helps in capturing neutrons without fissioning.

4.Neutrino detector: Neutrinos react with heavy water to produce flashes of lights.



Hydrogen As A Fuel
Hydrogen is one of the simplest elements consisting of one electron and one proton. Moreover, it 

is most abundantly present in nature. However, it is not present in its gaseous form on the earth 

naturally. This simple element is always found combining with other elements and forms 

compounds like water H2O.

However, for the past few years, scientists have researched and found that hydrogen can be used 

as an alternative fuel – hydrogen fuel. Furthermore, its popularity is inclining drastically as this 

fuel is capable of producing a huge quantity of heat on combustion.
•Hydrogen fuel carries nitrogen oxides or NO as pollutants. This is because hydrogen molecules treat nitrogen 

gas as one of the impurities.

•By adding water to the cell container, this pollution can be further reduced. This process can prevent the 

reaction of nitrogen and oxygen.

•The temperature needs to be decreased at 20 K to keep hydrogen gas into a liquid state. However, due to the 

produced heat in reaction, this becomes quite difficult. Thus, it is affecting fuel efficiency. Now, scientists 

around the globe are researching to find out a way to use hydrogen fuel more simply.


