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Study of Physicochemical parameters in Water
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Abstract : Water testing is essential before drinking, washing, or using in agriculture or
industry. Multiple physicochemical factors should be considered while evaluating water. The
purpose for which we will be using the water, as well as the desired level of quality and purity,
will determine the criteria we use to test it. Impurities in water may be in several states:
suspended, dissolved, microbiological, or even bacterial. Chemical tests, including those for
Physical tests like temperature, color, odor, pH, turbidity, TDS, and so on must be combined
with chemical tests like BOD, COD, dissolved oxygen, alkalinity, hardness, and so on.

The only way to ensure that you're getting the purest water possible is to have it tested for
naturally occurring contaminants like pesticides, heavy metals, and even traces of steel.
Drinking water should naturally be safe and have the appropriate minerals. For the most part,
these statistics are tracked carefully in advanced nations.

Key Words : Water, temperature, color, odor, pH, turbidity, TDS, and so on must be combined
with chemical tests like BOD, COD, dissolved oxygen, alkalinity, hardness etc.

Introduction

Commonly referred to as water, this material has a molecular formula of H20 and consists of
two hydrogen and one oxygen atoms. All other forms of life depend on it. In spite of the fact
that its liquid form is the one most often thought of, water may also exist in solid (ice) and
gaseous (vapour) forms (steam or water vapour). In addition to solid water, liquid-crystal water
may be found on surfaces with a high affinity for water.

1.460 1021 kilogrammes (pt) of water (71% of Earth's surface) is found in the world's seas and
other big bodies of water. 1.6% of subsurface aquifers and 0.001% of cloud water are also
affected (these Formation occurs from suspended solid and liquid particles of water in the air).
Saltwater oceans account for 97% of the world's total, with the remaining 3% coming from
freshwater rivers, lakes, and ice caps. The ponds also contain water, accounting for 0.6% of the
total. Only a fraction of the water on Earth is stored in containers, organisms, goods, and food.
Ice-capped mountains, glaciers, underground water sources, and frozen lakes sometimes

provide Earth with drinkable quantities of water.
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Temperature: In a stable system, the water's temperature determines the rate of all chemical
processes and has an effect on fish reproduction, growth, and resistance to disease. Fish are
very sensitive to temperature fluctuations and might perish if the water suddenly warms or
cools dramatically.

PH: The PH scale is the most reliable indicator of water's corrosiveness. The more corrosive
water is, the lower its pH value. Both electric conductivity and overall alkalinity increased as
the pH value increased. Low oxygen levels correspond with increased temperatures during the
summer months, which may be responsible for a decrease in photosynthetic activity absorption
of carbon dioxide and bicarbonate. The pH of water may change as a result of exposure to a
wide range of substances. The shift in physicochemical kingdom is having a greater effect on
the stability of carbon dioxide, carbonate, and bicarbonate, as shown by the increased pH values
found.

(Electrical conductivity): There is a strong relationship between conductivity and nine other
measures of water quality. A number of factors are considered, including temperature, pH,
alkalinity, total hardness, calcium, overall solids, total dissolved solids, chemical oxygen
demand, chloride awareness, and iron awareness. Researchers Navneet Kumar et al. (2010)
proposed a technique for determining the quality of underground drinking water in the region
of investigation by lowering the conductivity of the water; this approach may be applicable to
the management of water quality in other places. An EC meter may be used to measure the
water resistance between two plated electrodes. The conductance values from a standard KCI
solution were used to evaluate the precision of the measuring device.

Carbon dioxide: All aquatic settings produce carbon dioxide as a byproduct of decomposing
organic matter, and the degree to which this gas varies depends largely on the metabolic activity
of the internet's atmosphere. Therefore, while conducting research on the biogeochemistry of
aquatic environments, it is necessary to prioritize the characteristics of the carbon dioxide
apparatus. One good illustration of this would be the fact that carbon dioxide (CO2) is the most
important greenhouse gas on Earth. It is a method that may be used to measure the
environmental output or metabolism of an aquatic system as it passes via the air-water or
sediment-water interface, and it is one of the most serious topics that can be found in the study
of international commerce. An aqueous carbon dioxide device makes it very simple to acquire
readings of a variety of parameters, including pH (pCO2), measurements of total alkalinity and

dissolved inorganic carbon (TA). A photometer may be used to measure the concentration of
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carbon dioxide (pCO2) in the water's surface., and the amount of dissolved inorganic carbon
CO2 can be determined with the assistance of a kilometer or infrared CO2 analyzer. The
measurement of alkalinity is accomplished by titrating a sample of CO2 water with HCI until
the point when the CO2 equivalence point is reached.

Alkalinity: Alkalinity serves as a pH buffer and is mostly made up CO3 2- and HCO3- (HCO3-
). Alkalinity, pH, and hardness of water all have a role in determining how dangerous certain
compounds in water really are. Using phenolphthalein and methyl orange as indicators, an HCI
titration quickly and easily provides the answer. Hydroxyl and carbonate ions are the primary
causes of alkalinity in boiler water. Boiler water has to have a high hydroxyl alkalinity to
prevent corrosion. Problems with operation, such as foaming, may be caused by excessive
corrosiveness. Attenuation, a kind of caustic assault of the boiler caused by very high caustic
stages, is possible.

Dissolved Oxygen: One of the most crucial factors is dissolved oxygen because of the
information it provides about things like bacterial activity, photosynthesis, nutrient availability,
stratification, and more. A rise in temperature and an increase in microbial activity may lead to
a drop in dissolved oxygen levels later in the summer. Rising temperatures and periods of
intense sunlight increase the percentage of dissolved gases (02 and CO2), leading to higher
levels of dissolved oxygen in the summer. Summer's long days and strong sunlight cause
phytoplankton to produce more oxygen and use more carbon dioxide. This is likely the cause
of the summertime increase in O2 levels. After 5 days in 293 K, Titrimetric analysis utilizing
Winkler's technigue is used to determine the amount of dissolved oxygen in the sample.
Chemical Oxygen Demand : Some other measure of organic count pollution in water is
chemical oxygen demand, and it is expressed in milligrammes per litre. The chemical oxygen
demand is the amount of dissolved oxygen required for the chemical oxidation of organic
molecules in water, and like the biological oxygen demand (Bol), it is an essential indicator of
the environmental health of ground water components.They are often used for treating
wastewater but are seldom used to water in general.

Sulfate: The nephelometric method is used to determine the level of turbidity by comparing
the measured level of visibility to the known level of visibility of an artificially generated
sulphate solution. Because barium sulphate is used to create turbidity, Turbidity may be
avoided using barium chloride, and it can be created with a mixture of organic materials

(glycerol or gum acetia) and sodium chloride.

35



© INNOVATIVE RESEARCH THOUGHTS | Refereed | Peer Reviewed | Indexed
ISSN : 2454 - 308X | Volume: 07, lIssue: 03| July - September 2021

Ammonia: (Nitrogen) A spectroscopic colorimetric measurement is made by mixing Nestler's
reagent with 425 nm radiation to form a colour complex. Alkaline reaction conditions
significantly alter the hardness of the water.

For pH values greater than 12, calcium is determined via complexometric titration utilising a
modern ETDA solution and Patton and Reader's indicator. Sodium hydroxide, 4N
concentration, is added to achieve these conditions. Calcium in a sample can be detected by
plotting the titer (EDTA solution concentration) against a known sample volume.
Biochemical oxygen call for: The amount of natural bacterial infection in water is expressed
as a biochemical oxygen demand in millimoles per litre. Oxygen demand in biochemistry refers
to the quantity of oxygen in solution essential in biological reactions involving the breakdown
of organic molecules and the oxidation of certain inorganic components (eg, iron,
sulfites).essential in biological reactions involving the breakdown of organic molecules and the
oxidation of certain inorganic components (eg, iron, sulfites). Standard biochemical oxygen
demand testing takes place over the course of five days.

Magnesium: Black tea brewed with eriochrome as an indicator is used in a complicated metric
titration with a common solution of EDTA at a buffer pH of 10.0. Ammonium hydroxide and
ammonium chloride combine to form the buffer solution. It is difficult to change the solution's
pH by titrating it.

Sodium: Help from a flame photometer is used to get an accurate reading. The instrument is
calibrated using salt solutions of known concentrations (from 1 to 100 mg/l). The dilution effect
is applied to the data after very concentrated samples have been adequately diluted with
distilled water.

Silicates and Phosphates: These are also measured spectroscopically. Under highly acidic
conditions, the molybdate ion becomes yellow as phosphate and silicate ions move over it.
There is a direct correlation between the concentrations of phosphate and silicate in the
composition and the resulting hue. Ascorbic acid and tartaric acid (potassium antimonyl
tartrate) are examples of weak reducing marketers that can be used to deactivate phosphate
complexes, while hydrazine and bisulphite are required for silica complexes. The simplified
structure has a light blue hue.

Chloride: To do so, you'll need some Use an indicator solution, Titrate a known volume of
your sample against a standard silver nitrate solution using a reagent such as potassium

chromate in water or eosin/fluorescein in alcohol.Adsorption indicators are different from
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precipitation indicators like the former bureaucracy's crimson silver substance, which is
precipitated out of a chloride solution.

Total Hardness:

Total hardness growth boiling point of water its far soap eating ability of water sample.
Calcium and magnesium cations, or cat ions, are the primary precipitates responsible for
hardness. A variety of other cat ions, including strontium, iron, and manganese, also contribute
to the hardness of water.The important anions which can be answerable for hardness are
carbonates, bicarbonates, sulphate chlorides silicate and nitrate.

Due to the abundance of rocks and minerals, the number of divalent cations in water is the
single most important factor in establishing its overall hardness.Ca++ and Mg++ and the
polyvalent cations Al3+, Ba2+, Fe2+,Mn2+, Sr2+ and Zn2+. A large quantity of soap and
detergent may be used in hard water since it does not generate suds when combined with the
soap. The titrimetric technique is used to get the value in milligrammes of CaCO3 per millilitre.
There are weak associations between cardiovascular fitness and water hardness, according to
the literature”. Improvements in children's eczema have been linked to the use of hard water
systems at home. Hardness descriptions are roughly proportional to mineral content:

Water Classification Based on Hardness

Water Class Hardness as CaCO3(mg/L)
Soft 0—75 mg/L
Moderately hard 73 =150 mg/L
Hard 150 =300 mg/L
Very hard =300 mg/L

High levels of hardness were found in the research region, and the obvious cause is the
inappropriate or nonexistent disposal of sewage and industrial pollutants. If sulphate ions are
present, drinking hard water can cause diarrhea.

Dissolved Oxygen (DO):

The amount of dissolved oxygen is a critical factor in identifying top-tier water. Evidence that
physical and biological processes dominate in aquatic environments. Oxygenated waters taste
the most delicious. The same old DO in water is 7.6 mg/L at 30°C and 7.0 mg/L at 35°C.

Oxygen in water comes from the photosynthetic activities of aquatic plants, phytoplankton,
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and aeration, however the amount is decreasing due to many organic contaminants. Its volume
is determined by use of an iodometric technique known as the Winkler Azide Modification,
and an instrumentation and analyzer package are used to precisely quantify the result. If the
concentration of oxygen in water drops, normal populations will be disrupted, and anaerobic
microorganisms will proliferate.

One crucial factor in water testing is the amount of oxygen that has been dissolved in the liquid.
A combination of chemical, organic, and biological activities in the water are responsible for
establishing the dissolved oxygen concentration. Atmospheric aeration and photosynthesis
contribute to the oxygen content of water, while oxygen is used up in respiration, the
breakdown of organic matter, and evaporation. In aquatic environments, the level of dissolved
oxygen in the water is a good indicator of the health of the ecosystem, and its concentration
may be quantified as a function of both the time and depth at which an inspection is conducted.
Biochemical Oxygen Demand (BOD):

Oxygen, the Vital Nutrient The quantity of Oxygen that microorganisms use in maintaining the
organic stability is the quantity that is needed. In aquatic equipment, the amount of oxidizable
organic matter is what determines the BOD cost. DO and BOD have opposite temporal
relationships. Sixty-four more inorganic compounds mean more money out of pocket for BOD
treatment. The thin-cubating method is used to get this value at 20 degrees Celsius.

Chemical Oxygen Demand (COD):

Chemical oxygen Call for is quantity of oxygen required by organic depend in a pattern of
water for its oxidation by robust chemical oxidizing marketers like potassium dichromate it's
miles expressed in pm or mg/L. COD fee measurement is vital as wherein BOD check can not
carried out appropriately due to presence of toxin or different damaging condition for growth
of bacteria. The downside of this test is that some natural fabric like benzene, pyridine etc are
not oxidized by means of dichromate techniques and some inorganic fabric like nitriles,
sulphides, thiosulphate, reduced metal ions eat oxygen for their oxidation. The study at can’t
provide concept about whether waste is degradable biologically and price in their oxidation. In
preferred COD check is beneficial than BOD test for business waste.

Sulphate:

These contaminants have become synonymous with polluted water. Sources of SO42- in
surface and subsurface water include industrial effluents, household wastes, chemical

fertilizers, as well as the decomposition of minerals including barite (BaSO4), epsomite
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(MgS04+7H20), and gypsum (CaSO4+2H20).The results are measured in milligrammes per
litre (mg/L) to account for turbidity. Increased sulphate concentrations in water have been
linked to digestive system problems, a laxative or cathartic effect on humans, and an increased
risk of renal and heart disease.

Phosphate:

Orthophosphate, natural phosphate, and polyphosphate are all forms of phosphorus found in
nature. In addition to being released into the environment with the help of fertilisers and
detergents, phosphates also act as a nutrient pollutant in water, contributing to issues like
eutrophication, algal blooms, and significant diurnal variations in dissolved oxygen. It's the
main component that makes up things like calcium and phosphorus in bones. High phosphorus
levels may potentially contribute to bone disorders.

Nitrate:

NO3 and NO2 are two of the most common nitrogen anions, and they may be found in both
underground and aboveground water supplies. An rise in the quantity of nitrogen-containing
compounds in the water supply is a consequence of both the extensive use of nitrogenous
fertilizer on farms and the disposal of human and animal waste into ground water.Seepage also
contaminates water supplies. Extreme levels of NO3 and NO2. The lack of oxygen in the blood
may lead to methemoglobinemia and blue baby syndrome in infants, and it can induce stomach
cancer in adults.

Chloride:

The anion component of table salt, chloride, is the predominant particle in the human diet.
Without being altered in any way, it is expelled from the body via the digestive system.
Chloride concentrations in surface and groundwater are caused by a variety of human and
natural activities, Water pollution is caused by a wide variety of human activities and natural
processes, including road salt runoff, inorganic fertiliser use, landfill leachates, septic tank
effluents, industrial effluents, sea water intrusion in coastal areas, and irrigation drainage.
Chloride ingestion at concentrations as high as 2,000 mg/L does not present any dangers to
human health and has only a small impact on the way things taste. When chloride is added to
water, the corrosiveness of the water as well as its electrical conductivity increases, which both
result in increased concentrations of steel in the water.

Fluoride:
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Having enough fluoride in your diet is important for both animals and humans. Fluoride occurs
naturally in a number of minerals, including fluorite, topaz, fluorapatite, crylite, mica, and
others, and enters water as a result of weathering. Bone metabolism is aided by this, and dental
fluorosis, skeletal fluorosis, and fluorosis of the teeth are all avoided thanks to the reduction of
fluoride levels in the water we drink. This may be measured in milligrammes per millilitre
using a specific ion electrode.

Sodium:

Sodium controls blood pressure and volume, helps keep fluids in balance, transmits nerve
impulses, and affects muscle contraction and relaxation, making it an essential ingredient for
all animal life. Sodium salts are very soluble in water and their concentrations increase due to
both natural and human-made processes. There are numerous different signs of salt overload,
but two of the most serious are heart failure and high blood pressure. Nausea, vomiting,
seizures, muscle twitching, and tension are all possible short-term adverse effects.
Potassium:

Potassium is an alkaline metal that may be found naturally. It has a great resilience to
weathering, and less of an impact occurs in water than Na. People with kidney diseases or other
disorders, which includes heart disease, coronary artery disease, high blood pressure, diabetes,
adrenal insufficiency, and preexisting hyperkalaemia, may wish to experience serious fitness
repercussions from elevated potassium.

Calcium:

Calcium is found in large amount in rocks water get contaminated with calcium with the aid of
reaching of calcium from rock. Calcium is maximum common metal found in natural water.
The quantity of calcium in water can also range from 10 to 100mg/L the amount of calcium
relies upon upon the nature of rock from which it's far contaminated another critical source of
calcium commercial waste or sewage water. Calcium is chargeable for hardness of water.
Calcium is crucial nutrient required via organism. It has no unsafe impact on human health.
But higher amount of calcium in water is dangerous in industrial and residence maintain makes
use of. High attention of calcium in water isn't makes use of.

Magnesium:

Magnesium, like calcium, is an essential element that may be found in most natural water
sources. Magnesium is found in water from several types of rocks, as well as from sewage and

industrial waste, although at a lower concentration than calcium. In other words, it makes water
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harder. Natural water softening occurs when water percolates through soil and exchanges
sodium ions. Magnesium does not have any known harmful effects in humans. Intense focus
may be cleansing and dehydrating at first, but regular users quickly develop a resistance to its
negative effects.

Metallic Elements:

Heavy metals are crucial to the functioning of all living things. We need Fe, Co, Cu, Mn, Mo,
and Zn to function properly. Extreme values might be harmful to the living thing. Mercury,
cadmium, lead, and chromium, to name a few, are toxic to humans and the environment; zinc
and tin may corrode metals; and there are others that are harmful in various ways (e.G. As can
also pollute catalysts). Miniscule amounts of several of these are required for human survival
(Co, Cu, Cr, Mn, Ni). The disturbingly high levels of heavy metals in the environment are the
result of both commercial interest and natural releases. The toxicity of trace metals is a major
issue because of their pervasiveness and broad usage in contemporary life.

Iron:

Iron may be found naturally in the environment due to geological formations, acid drainage,
and effluent discharges. Every living thing on Earth has traces of iron, making it an essential
element. The considerable potential for organic toxicity of iron ions contributes to the stringent
regulation of iron distribution in mammals. Iron excess leads to hemochromatosis and
haemosiderosis.

Manganese:

Surface and groundwater resources contain manganese naturally, especially in anaerobic or
low oxidation conditions.The syndrome referred to as manganism related to impaired motor
competencies and cognitive problems, excessive results at the kidneys and liver.

Zinc:

When it comes to plants, animals, and bacteria, zinc is an essential trace element. Wastes and
natural phenomena provide clear evidence of this. As a result of Zn's presence in water, it
becomes bitter and astringent. Zinc fumes are very toxic, and being exposed to them may cause
a wide range of unpleasant symptoms in humans, such as respiratory distress, fever, chills,
gastrointestinal distress, abdominal pain, vomiting, lethargy, depression, and even paralysis of
the lower and upper regions of the brain. Retardation, immaturity, and anaemia are exacerbated
by a lack of zinc, as are recurrent illnesses, lowered immunity, hypozincemia, diarrhoea,

pneumonia, acne, loss of taste, smell, memory, and hair, and skin lesions.

41



© INNOVATIVE RESEARCH THOUGHTS | Refereed | Peer Reviewed | Indexed
ISSN : 2454 - 308X | Volume: 07, lIssue: 03| July - September 2021

References :

1.

10.

DHIRENDRA MOHAN JOSHI ETAL (2009) studies on physicochemical parameters to assess
the water quality of river ganga for drinking purpose in Haridwar district, Volume No.2,Issue
No.1,PP no.105-203.

D. P. GUPTA ETAL (2009) Physiochemical Analysis of Ground Water of Selected Area of
Kaithal City (Haryana) India, Volume No.1,Issue no.2,PP no.1-5.

KAIZER, AN ETAL (2010) Physicochemical Characteristics and Heavy Metal Levels in
Water Samples from Five River Systems in Delta State, Nigeria, Volume No.14,1ssue No.1,PP
No0.83-87, ISSN 1119-8362.

GABRIEL I. OBIEFUNA ETAL (2010) Physicochemical Characteristics of groundwater
guality from Yola Area, NortheasternNigeria, Volume No.14,Issue No.1,PP No.5-11, ISSN
1119-8362.

ANURAG TEWARI ETAL (2010) A study on physical and chemical make-up of ground water
guality, Volume No.2,Issue No.2,PP N0.510-518, ISSN No: 0975-7384.

S. PRADHAN ETAL (2011) Characterization of Groundwater Quality for Irrigation in
‘Gohana’ Block of Sonepat District, Haryana, Volume No.1,Issue No.2,PP No.63-70, ISSN
0973-032X.

DATTATRAYA BHART ETAL (2011) Physical and chemical make-up of Bore well water
quality in Nagpur region (South zone),Volume No.3,Issue No.2,PP no.922-927, ISSN No:
0975-7384.

SULEKH CHANDRA ETAL (2011) Evaluation of Physicochemical Characteristics of Various
River Water in India,VVolume No.8,Issue No.4,PP No.1-11, ISSN: 0973-4945.

EZERIBE, A. | ETAL (2012) chemical and physical properties of well water samples from
some villages in Nigeria with cases of stained and mottle teeth, Volume No.7,Issue No.1,PP
No.1-3, ISSN 1597-6343.

SULTAN SINGH ETAL (2012) Groundwater Quality Analysis of Safidon and Julana Blocks
of District Jind, Haryana, India, Volume No.4,Issue No.2,PP No.1-10.

42



