Available online at www.pelagiaresearchlibrary.com

Pelagia Research Library

Advancesin Applied Science Resear ch, 2015, 6(8): 155-160

Library Library

| SSN: 0976-8610
CODEN (USA): AASRFC

Studies on heavy metal pollution of ground water in and around Trichy town,
Tamilnadu, India

M. Mohamed Sihabudeen®, A. Abbas Ali? and A. Zahir Hussain!

PG and Research Department of Chemistry, Jamal Mohamed College, Trichy, Tamil Nadu, India
Department of Chemistry, M. |. E. T. Engineering College, Gundur, Trichy, Tamil Nadu, India

ABSTRACT

The concentration of heavy metal present in the ground water in and around Trichy town was analysed with four
ground water samples. The Heavy metal analyses of Cu, Fe, Cr, Pb, Mn and Cd were performed for the water
samples. It is known that heavy metal with higher concentration present in the ground water are highly toxic to
human beings and living organisms.
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INTRODUCTION

Ground water is the water that percolates downviarth the surface through the soil pores. Heavy taedee
present in both surface water and ground watervide®etals come out from industrial, municipal amtdan runoff
waste which is harmful to human beihgk India ponds, rivers and ground water are udsedhe domestic and
agricultural purposésincreased urbanisation and industrialisationtiaeemajor cause of heavy metal concentration
in ground water. Chemical elements if releasecbimrvironment accumulate in the soil and sedimenwater.
Heavy metals have a marked effect on the aquasiesys which enters through the food chain procedsaffects
the human beindsHeavy metals are playing a vital role in the narfanctioning of body. Higher concentration of
heavy metal in water affects the central nervousction leads to irregularity in blood compositidadney and
liver®. The present study mainly aims to study the impésix heavy metals present in the ground water.

Iron is the most commonly available metal on plagati. Iron is chemically active and it forms two magaries
of chemical compounds namely bivalent Iron andatent Iron. Iron is very essential for living thedt is found in
meat, vegetables, potatoes and whole meal productsan essential part of haemoglobin which tpams oxygen
through our body. The deficiency of Iron causesearia in human beings.

Manganese is a hard metal but it is easily oxidi#eid found in grains, rice, soya beans, eggss, olive oil, and
green beans. Manganese is absorbed by the humgrabdadt is transported through the blood to therli kidneys,
pancreas and endocrine glands. Higher concentrafienanganese in human body mainly affects theinaspy
system and brain.

Copper is a very common substance that occursaitun the environment. It is widely used in inthiss and
agriculture. Long-term exposure to copper caneaugation of the nose, mouth and eyes which eausadache,
stomach pain, dizziness, nausea and diarrhoeasdinee Copper may be due to the intrusion of ddmesid
industrial wasté

Cadmium is a very malleable metal and it can bewgtit a knife. It is soluble in acids but not irkalis. Human
intake of Cadmium takes place mainly through fobligher concentration of Cadmium in water causes the

155
Pelagia Research Library



M. Mohamed Sihabudeen et al Adv. Appl. Sci. Res., 2015, 6(8):155-160

excretion of essential protein and sugar from theyband it produces kidney damage. The diseasédtas caused
by Cadmium contamination associated with a diettviig low in Calcium and Vitamin D.

Chromium is a lustrous, brittle, hard metal. Ipiesent in small quantities in nature. It is maximpresent in rocks
than in Silica type. Chromium is released from mgpiindustrial coolants and leather tanning indesstr

Lead is a bluish-white lustrous metal. It is présa food such as fruits, vegetables, meats, graeafood and soft
drinks. Lead can enter into water through corrogibpipes. It is also released from fuel combust&wlid waste
combustion and industrial process.

MATERIALSAND METHODS

Four Ground water samples of - in and around Trichwn area were collected in a clean one litre {helge bottle.
Samples were protected from sunlight and 1% dil HM@s added to each bottle to protect any contaioimaif
the ground water. Six metals such as Pb, Cr, CuMRe and Cd for each water sample were analgseger the
standard proceduteby using Atomic Absorption Spectrophotometer.

RESULTSAND DISCUSSION

Copper

It is one of the essential elements for human Ieeitigcan exist in aquatic environment in threarfernamely-
soluble, colloidal and particulate. It is foundlé@ss quantity as an essential element for organisnmsur study, the
concentration of Copper ranged from 0.041 — 0.06#.p The values are slightly higher when comparét the

permissible limit of Copper (0.05 ppm) except amBattu station. High level of Copper in the drirkiwater can
cause vomiting, abdominal pain, nausea, diarrhondauiman beings. Copper may enter into drinkingew&iom

copper pipes
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In the present study, the concentration of Iroraigged between 0.051 — 0.087 ppm. All the grouatewsample
values are within the permissible limit of ron¥@pm). The presence of Iron is responsible ferlttownish — red
colours of the water when it is allowed to staygome minuteé$. Excess of Iron will also influence the presente o
bacteria in the groundwatér In drinking water, Iron may be present a$'Fé-€* and Fe(OH) in suspended or
filterable forms?.
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Chromium

The Chromium values are recorded in the range 30—~ 0.551 ppm. All the ground water sample \&lame
above the permissible limit of Chromium (0.05 ppr)Hexavalent salt of Chromium is the most dangsrtu
human beindd. The presence of Chromium in soaps and detergesed for washing and bathing could be
responsible for the high Chromium level in the wa@mple¥. Excess of Chromium present in human body causes
bronchial cancer in humaftis
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M anganese

The Manganese values are found in the range 066-02109 ppm. All the ground water sample vakreswithin
the permissible limit of Manganese (0.1 ppm). Sligitcrease in Manganese in the ground water magybthe
influence of domestic waste, natural geologicaksoand industrial effluents
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Cadmium

The value of Cadmium is ranged between 0.001 —40ppBn. In this study, all the ground water sanyalkies are
within the permissible limit of Cadmium (0.01 ppmpherefore the ground water studies in the areasotl present
any Cadmium hazards to human beings.
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Lead

In the present study, the value of Lead is ranggdidren 0.058 — 0.224 ppm. From the given data,dbserved that
the values of Ariyamangalam and Valavanthankottaas are higher than the desirable limit of 0.0nppThe
contamination of Lead in the ground water may be t¢tu the entry from industrial effluents, old pluindp
household sewages, agricultural run off contairphgsphatic fertilizers and human and animal extretzad is
generally toxic and it accumulates in the kidneg &kelton children up to the age of six years angriegnant
women it is more susceptible to its adverse efféche Higher concentration of Lead in drinking walkes
adverse effect on central nervous system, bloddandl may cause brain damage
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Table
S.No Sample Location Copper | Iron | Chromium | Cadmium | Manganese | Lead
1. Sembattu 0.041 0.087 0.317 0.004 0.031 0.095
2. Ariyamangalam 0.060 0.051 0.523 0.004 0.051 D.p2
3. Vaalavanthankottai 0.066 0.105 0.490 0.00¢ 0.109 0.121
4. Panjappur 0.064 0.06D 0.551 0.001 0.025 0.058
5. Permissible Limit in PPM 0.05 0.3 0.05 0.01 0.1 | 0.05
CONCLUSION

The heavy metal analysis values of all the grouatewsamples are within the permissible limit exdsgad and
Chromium. Hence it is recommended that suitablenatiality management is essential to avoid furtlesd and
Chromium contamination in the ground water. Othsenthe ground water will be completely polluted avitl
become unfit to drink and for other purposes. Hetie ground water samples require treatment fad Land
Chromium before it is used.
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