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So far, the Earth is the only planet in the solar system where liquid water exists. Liquid water is very important
for the origin and survival of life. It is believed that the first life on the Earth was born about 3,800,000,000 years
ago in the ancient ocean. Since then, water has provided a stable environment for living organisms to develop and has
supported chemical reactions to happen.

A water molecule consists of 3 a single atom of oxygen bonded to two hydrogen atoms, and its molecular formula is

H,0. One thing we need to be careful of is the meaning of the word “oxygen”. In the above sentence, it refers to the

element with atomic number eight, represented as “O”. @ In another case, it means a molecule made up of two oxygen

atoms bonded together, which is commonly found in the air and represented as “O,".

Various hypotheses have been proposed about the origin of water on the Earth. Here, we examine three types of
chemical reactions that can generate water. First, let’s consider the reaction in which water is generated when burning

an organic compound. For example, @when methanol burns completely, it produces water and carbon dioxide.

Second, let's look at how water can be removed from a hydrate. In the crystal of copper(Il) sulfate pentahydrate
(CuS0O,+5H,0), each unit cell contains ten water molecules and two units of CuSO,. The solubility of a hydrate is
expressed as the mass (in grams) of the anhydrous substance that dissolves in 100 grams of water to form a saturated

solution, a solution in which no more solute can dissolve. @ The water in the crystal can be released, for example, by

dissolving it in water.




Third, water is also produced during polymerization reactions, in which monomers become polymers, or
macromolecular compounds. Polyethylene is made through polymerization, where one of the double bonds in an
ethylene molecule opens and forms a covalent bond with another ethylene molecule. On the other hand, @ polyethylene
terephthalate is produced through polymerization, in which ethylene glycol (HO—CH,CH,—OH) reacts with terephthalic
acid (HOOC—CH,~COOH), releasing one molecule of water.
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