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Introduction

Water (H2O) is a miracle liquid. It is essential for all living things (on our planet at least), and it is often referred to as a universal solvent because many substances dissolve in it. Water exists primarily as a liquid at normal temperatures, yet a significant amount can often be found in the atmosphere. At room temperature, it is a nearly colorless (in small quantities), tasteless, and odorless liquid. Its density is great enough to support the bodies of many types of creatures, often eliminating or reducing the need for elaborate skeletons. The surface tension of water helps it climb trees and support small organisms. Saltwater oceans hold 97% of surface water composing of about 70% of the Earth's surface as liquid and solid state. In addition to being found in the atmosphere as a vapor. However, the availability of drinking water is inadequate. For this reason, water is a strategic resource in the globe and an important element in many political conflicts. Some have predicted that clean water will become the "next oil", making Canada (and maybe also Slovakia), with these resources in abundance, possibly the richest countries in the world.
The water molecule and water clustering
Water is a tiny V-shaped molecule comprised of two hydrogen atoms bonded to a single oxygen atom. Its molecular diameter is about 2.75 Å.  The molecule is symmetric with two mirror planes of symmetry and a 2-fold rotation axis. The oxygen of one water molecule has two lone pairs of electrons. The miracle properties of water that are of interest are the result of its unique molecular configuration and the ways in which individual H2O molecules interact with each other. The interaction is result of the fact that the bonding electrons are shared unequally by the hydrogen and oxygen atoms. In the liquid state in spite of 80% of the electrons is concerned with the atomic bonding. A partial negative charge (ð-) forms at the oxygen end of the water molecule, and a partial positive charge (ð+) forms at the hydrogen ends. The interaction between two water molecules forms a hydrogen bond (or hydrogen bridge). It should be noted that the first reported suggestion for clusters being responsible for water's anomalous density maximum at 3,984oC was in 1884. This can repeat so that every water molecule is H-bonded with four other molecules (two through its two lone pairs, and two through its two hydrogen atoms.)  Liquid water's high boiling point is due to the high number of hydrogen bonds each molecule can have relative to its low molecular mass. Note, the boiling point is over 150 K higher than expected by extrapolation of the boiling points of other hydrides. Small cluster of four water molecules may come together to form water bicyclo-octamers. The molecular arrangement (A) also occurs in high-density ice (ice-seven) whereas, with 60° relative twist, (B) is found in low density ice (hexagonal ice). Such equilibrium is balanced due to the existence of two minima in the potential energy (U) - molecular separation (r) diagram below, which shows the approach of the water tetramers.
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