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Abstract
Water covers about 75% of the Earth’s surface. It plays a significant 
role in all of our day-to-day lives. We drink it, enjoy it for recreation, 
and use it as part of a manufacturing process. Water is the most 
abundant molecule on the Earth’s surface and one of the most 
important molecules to study in chemistry. So, in this paper, we 
have discussed role of water in environment chemistry.
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I. Introduction
Water is a chemical compound. Each molecule of water, H2O or 
HOH, consists of two atoms of hydrogen bonded to one atom 
of oxygen [1]. Water is the most widespread substance to be 
found in the natural environment and it is the source of all life 
on earth, Water covers 70% of the earth’s surface but it is difficult 
to comprehend the total amount of water when we only see a small 
portion of it. The distribution of water throughout the earth is not 
uniform. Some places have far more rainfall than others. There 
are many reasons for this, such as where the mountains are and 
where the prevailing winds blow. This rainfall distribution partly 
explains the differences in vegetation and why some areas are 
deserts and some are rainforests.

II. Facts about Water
Water is a very common substance, We waste it, pollute it, let 
it run down the drain, flush it away. When compared to other 
compounds of similar size, composition, and structure - it is 
absolutely unique! In fact its properties are so unusual that it 
would be irreplaceable.

Other names for water are: dihydrogen monoxide, oxidane, 1. 
hydroxylic acid, and hydrogen hydroxide
Molecular formula of water: H2. 2O
Molar mass of water: 18.01528(33) g/mol3. 
Density 1000 kg/m4. 3, liquid (4 °C) or 917 kg/m3, solid. This 
is why ice floats on water.
Melting point: 0 °C, 32 °F (273.15 K)5. 
Boiling point: 100 °C, 212 °F (373.15 K)6. 
Acidity (pKa): 15.747. 
Basicity (pKb): 15.748. 
Refractive index: (nD) 1.33309. 
Viscosity: 0.001 Pa s at 20 °C10. 
Crystal structure: hexagonal11. 
Molecular shape: bent12. 
Pure liquid water at room temperature is odorless, tastless and 13. 
nearly colorless. Water has a faint blue color, which becomes 
more apparent in large volumes of water.
Water has the second highest specific enthalpy of fusion of 14. 
all substance (after ammonia). The specific enthalpy of fusion 
of water is 333.55 kJ·kg−1 at 0 °C.
Water has the second highest specific heat capacity of all 15. 
known substances. (Ammonia has theh highest specific heat.) 
Water also has a high heat of vaporization (40.65 kJ·mol−1). 
The high specific heat and heat of vaporization result from the 
high degree of hydrogen bonding between water molecules. 

One consequence of this is that water is not subject to rapid 
temperature fluctuations. On Earth, this helps to prevent 
dramatic climate changes [2]. Table 1 shows specific heat 
of different substances.

Table 1: Specific Heat of Different Substances
Substance Specific heat [cal/(g.°C)]
Water (liquid) 1.00
Water (solid) 0.50
Water (gas) 0.47
Ethyl alcohol 0.54
Wood 0.42
Aluminum 0.21
Glass 0.12
Iron 0.11
Copper 0.09
Silver 0.06
Gold 0.03

III. Chemistry of Water
Water is the closest thing in nature to the mythical universal solvent. 
Whether or not a rock dissolves readily in water determines how 
rapidly it weathers. When substances are dissolved, some of the 
atoms or groups of atoms dissociate in the liquid into what are 
called ions. The ions have positive or negative electrical charges. 
Thus salt (NaCl) when dissolved will produce a sodium ion 
(written Na+) and a chlorine ion (Cl-). Water molecules dissociate 
freely, ionizing into two ions: one is an atom of hydrogen (H+); 
the other is composed of one atom of oxygen and one atom of 
hydrogen, called a hydroxyl ion (OH-). If an excess of hydrogen 
ion is present, the liquid is acidic; and if hydroxyl ions are in 
excess, it is basic. An index scale, based on the relative number 
of hydrogen ions present, has been developed to represent this 
relationship. Called a pH scale, it uses numbers from 1 to 14. A 
pH of 7 represents a neutral condition, where the hydrogen and 
hydroxyl ions are in balance. The pH decreases as the hydrogen 
ion concentration increases. However, the scale is such that a pH 
of 6 means that the concentration of hydrogen ions is ten times 
greater (more acidic) than a pH of 7. Similarly, a pH of 5 is ten 
times more acidic than a pH of 6, and one hundred times more 
acidic than a pH of 7 [3].

A. Alkalinity of Water
The alkalinity of water is a measure of its capacity to neutralize 
acids. The alkalinity of natural waters is due primarily to the salts 
of weak acids, although weak or strong bases may contribute. 
Bicarbonates represent the major form of alkalinity, since they 
are formed in considerable amounts from the action of carbon 
dioxide upon basic minerals in the soil [4]. 
Table 2 shows Baseline water chemistry.
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Table 2: Baseline Water Chemistry

Constituent Concentration

Baseline 
low 
alkalinity 
test water

Baseline 
high 
alkalinity 
test water

Calcium mg/L as Ca 5 120

Alkalinity mg/L as CaCO3 20 200

Magnesium mg/L 1 1
Sodium mg/L 7.9 95
Potassium mg/L 0.6 0.6
Silicon mg/L 2 2
Chloride mg/L 8.8 212.3

Sulfate mg/L as SO4 4.5 4.5

Nitrate mg/L as NO3 0.2 0.2

NOM mg/L as C 0.3 0.3

B. Hardness of Water
Originally, water was said to contain a lot of hardness (“hard” 
water) when soap would not lather easily. Now, hardness is defined 
as the amount of calcium and magnesium in the water because 
the two minerals are chiefly responsible for “hard water”. Table 
3 shows Hardness of water.

Table 3: Hardness of Water
Total Hardness Description
0-60 Soft water
61-120 Moderately hard water
121-180 Hard water
181+ Very hard water

C. Turbidity
Turbidity is a suspension of fine colloidal particles that do not 
readily settle out of solution and can result in “cloudiness”. 
Turbidity is determined by a Nepholometer that measures the 
relative amount of light able to pass through a solution. Turbidity 
is reported as NTU (Nepholometric Turbidity Units). Typical RO 
element warranties list a maximum of 1.0 NTU for the feed water 
[4].

D. Water Balance
The water balance is an accounting of the inputs and outputs of 
water. The water balance of a place, whether it be an agricultural 
field, watershed, or continent, can be determined by calculating 
the input, output, and storage changes of water at the Earth’s 
surface. The major input of water is from precipitation and output 
is evapotranspiration. The geographer C. W. Thornthwaite (1899-
1963) pioneered the water balance approach to water resource 
analysis. He and his team used the water-balance methodology 
to assess water needs for irrigation and other water-related issues 
[5].

E. Hydrologic Cycle
Water is split into hydrogen and oxygen by the process of 
elecrolysis, using electricity generated from renewable energy 
sources. The oxygen is released into the atmosphere, whilst the 
hydrogen is stored and transported. Oxygen from the atmosphere 
is re-combined with the stored hydrogen in a fuel cell, producing 

electricity and water vapour. The water vapour is released back 
into the environment, where it can become part of the cycle once 
again.

F. Wetting
Wetting is defined as ability of a liquid to maintain contact with 
a solid surface, resulting from intermolecular interactions. The 
degree of wetting (wettability) is determined by a force balance 
between adhesive and cohesive forces.
Wetting is important in the bonding or adherence of two materials. 
Wetting and the surface forces that control wetting are also 
responsible for other related effects, including so-called capillary 
effects. Regardless of the amount of wetting, the shape of a liquid 
drop on a rigid surface is roughly a truncated sphere.

Table 4:

Contact Angle Degree of 
wetting

Strength of

Solid/Liquid 
Interactions

Liquid/
Liquid 
Interactions

θ = 0 Perfect wetting strong Weak

0 < θ < 90° high wettability 
strong

strong Strong
weak weak

90° ≤ θ < 180° low wettability weak string

θ = 180° Perfectly non 
wetting weak string

G. Le Chatelier’s Principle
Le Chateliers principle states that any change in a system at 
equilibrium results in a shift of the equilibrium in the direction 
which minimises the change. The law was originally applied only 
to pressure and was first published in a note as:
Any system in stable chemical equilibrium, subjected to the 
influence of an external cause which tends to change either its 
temperature or its condensation (pressure, concentration, number 
of molecules in unit volume), either as a whole or in some of its 
parts, can only undergo such internal modifications as would, 
if produced alone, bring about a change of temperature or of 
condensation of opposite sign to that resulting from the external 
cause.
A good example of the law is the Haber Process Chemical 
Equation, a reaction that Le Chatelier worked on but subsequently 
abandoned. The project was continued by Haber and Claude who 
successfully produced Ammonia on a commercial scale using 
this process.
N2 (g) + 3H2 (g) <===> 2NH3 (g) + heat

Increasing H2 in system shifts equilibrium to right• 
Decrease NH3 to shifts equilibrium to the right• 
Increase Heat to shifts equilibrium to the left [6]• 

IV. Conclusion
Water plays an important role as a chemical substance. Its many 
important functions include being a good solvent for dissolving 
many solids, serving as an excellent coolant both mechanically and 
biologically, and acting as a reactant in many chemical reactions. 
Blood, sweat and tears, all are solutions of water [10].
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