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ABSTRACT

To assess the levels of heavy metals and the et@atiution in the surface water and sedimentsifrthe River
Adyar, Chennai, the present study has been undartakWater and sediment samples were collected foam
different stations along the course of the rivetdhennai. The concentrations of heavy metals sschitac (Zn),
Cadmium (Cd), Copper (Cu), Iron (Fe) and Lead (Phyere determined using Atomic Absorption
Spectrophotometer. The ranges of heavy metals erag L*) and sediment (ug®% Zn, Cd, Cu, Fe and Pb were:
0.24-0.40; 0.23-0.36; 0.61-0.83; 4.83-5.00; 0.025).and 0.79-0.83; 0.72-0.73; 0.64-1.24; 11.91-1&8d 0.30-
0.42, in Ekatuthangal (Station-I), Guindy (Statiby)- Saidapet (Station-Ill) and Kotturpuram (StatidV)
respectively. The heavy metal concentrations indivenstream indicated an increase in the pollutimed due to
movement of suspended and dissolved industrialeeffs and anthropogenic wastes. Except Cadmiunirandall
the heavy metals studied were under permissibiéslim
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INTRODUCTION

Rapid urbanization and industrial development durlast decade have provoked some serious concarns i
environment. Heavy metal contamination in riveoige of the major quality issues in many fast deuielg cities, as
the maintenance of water quality and sanitatiorrastfucture did not increase along with populatimd
urbanization growth especially for the developiogmtries [1].

In Chennai city, the increase in population ratpagmentially every year demands, more consumptionatér and
subsequently lead to the generation of enormouBtyjud waste water. Besides, it is not common ¢e shat the
establishments find way into the water system withgroper prior treatments. Thus, the waste watelischarged
directly into the rivers of Chennai city, River Aatyand River Cooum. Adyar river is the startingnpdor a new
study on quality of water and important riversTaimil Nadu taken up by the Anna University in 202

Heavy metals are getting important for their nogrdeable nature and often accumulate through trigiel

causing a deleterious biological effect. Anthropdgeactivities like mining, ultimate disposal ofeated and
untreated waste effluents containing toxic metalsvall as metal chelates [3] from industries, therpower plants
etc. and also the indiscriminate use of heavy metataining fertilizers and pesticides in agrictdtuendering
serious environmental problem posing threat on hubreangs and sustaining aquatic biodiversity. THosgme of
the metals like Cd, Fe, Mn, Ni and Zn are esseasahicronutrients for life process in plants aridrmorganisms,
while many other metals like Cd, Cr and Pb havékmmwn physiological activity, but they are proveetetmined
beyond a certain limit [4] which is very much nawéor some elements like Cd (0.0 pg/L), Pb (0.10Ljignd Cu

2192
Pelagia Research Library



K. Silambarasanet al Euro. J. Exp. Bio., 2012, 2 (6):2192-2198

(0.050 pg/L). The deadlier diseases like edemayelids, tumor, congestion of natural mucous memésaand
pharynx, stuffiness of the head and gastro intaktmuscular, reproductive, neurological and genetalfunctions
caused by some of these heavy metals [5].

Studies were carried out on the distribution aivhemetals in water and sediments from Indian regiare limited
[6-15]. Therefore, the present investigation wasdemted to determine the heavy metals (Zn, Cd,Reyand Pb)
concentrations in the river Adyar, Chennai.

MATERIALS AND METHODS

Study Area
Adyar River runs its way through the southern pérthe Chennai city and enters the sea near Adyze. Adyar

River which originates at Chembarampakkam Lakednts Kanchipuram district is important water wapugh
the River Adyar can be traced to a point near Gadaokeri village. It assumes the appearance ofrsirealy after
it receives the surplus water from the ChembarakgrakLake as well as the drainage from the aredisersouth
west of the Chennai. Adyar River located soutthef€Cooum River flows towards the east directioretch Bay of
Bengal. The present investigation was carried mfibur sampling stations:

I-Ekatuthangal; 1I-Guindy; lllI-Saidapet and IV-Katpuram.
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Fig: 1 Map showing the course of River Adyar.

Water samples were collected from four differeatiehs of Adyar River. Criteria for selection ofhgaling station
were based on the locations of industrial units land use pattern to quantify the heavy metal cotmagon. The
sediment samples were taken from 10 to 15 cm bét@wvater surface using acid washed plastic coersito
avoid unpredictable changes in characteristicsexssandard procedures [16]. Water samples weleoted in
polyethylene bottles (washed with detergent theth @ouble distilled water again and finally witmgaled water).
Water samples were acidified with 10% HNO3 [17]dgbt to the laboratory and kept refrigerated umiéded for
analysis. Sediment samples were collected usingBolgrabber and put into wide mouthed plastic ¢oata, kept
in ice boxes containing wet ice during the samptiqgand later stored at in deep freezer.

Concentrations of heavy metals in water sample® wetermined with an Atomic Absorption Spectropinatter
(GCB-Avanta) with a specific lamp for particular tale Mean value of three replicates were taken dach
determination. Appropriate drift blank was takeriooe the analysis of samples. The working wave tlerigr the
heavy metals are 248.3nm for Fe, 213.9nm for Z4,3#m for Cu, 228.8nm for Cd, and 217nm for Pb.

Sediment samples were separated into fine and ewasagerial by sieving in the laboratory, prioraoalysis of
63<gm dry fraction by microwave 2.3 digestion usiNgric acid, this dissolution of the biological etal
concentration was undertaken using ICP-AES (Indaatbupled-Atomic Emission Spectroscopy).

RESULTS
Five heavy metals; Cu, Cd, Zn, Pb and Fe were agtiehfor the concetrations in four selected statimong river

Adyar, Chennai. The results observed were repredentTable: 1 and Figures: 2-6. The heavy metalyaed in
the water samples of Adyar river showed the ord€ec> Cu > Zn > Cd > Pb.
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In these study areas Fe in statiosHbwed (5.6QugL™) followed by station | (4.83gL™) were noticed where as in
stationlll and station IV showed loweconcentration of FeCadmium is distinctly toxic and occurs with ¢ in
nature. High concentration of Gdas observed in station (0.73 pgl!) and station (0.72 pgL?) followed by
station 11 (0.62ugL™) and station 1Il (0.5 ugL™). Copper is an essential trace element widely disteith in naturt
and also used in industries. €oncentration was found toe high in statior-and station 11(0.8pgL*and 0.80pugL

) and in statiorl#l & IV, the Cu concentration was recorded(0.61 pgl* and 0.62 ulg™?) respectively.

Table: 1 Mean Concentration of heavy metal distribution n the water of River Adyar

. Heavy Metals In Water (ug?)
Station —E T e zn [ cd| Pb
1 4.83| 0.83] 049 0.36 0.06
2. 5.60| 0.80] 0.32 0.38 0.0
3. 4.08| 0.62| 0.3 0.21 0.04
4 5.00| 0.61] 0.24 0.23 0.0R
4 5
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Fig-2: Distribution of Fe concentration in the water of River Adyar.
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Fig-3: Distribution of Cu concentration in the water of River Adyar.
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Fig-4: Distribution of Zn concentration in the water of River Adyar
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Fig-5: Distribution of Cd concentration in the wate of River Adyar.
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Fig-6: Distribution of Pb concentration in the wate of River Adyar.

Mean concentration of heavy metal Zn was highesl levstation | (0.4QgL™) and lower levels in station IV (0.24 pigL
Y and followed by station Il and 111 (0.32 ugD.36pgL?).

The levels of heavy metals recorded in Adyar risediments are presented in Table: 2; Figured.THe heavy
metals analyzed in the sediment samples of Adyar showed the order Fe > Zn > Cd > Cu > Pb. Theidution
of heavy metal showed the range of (Fe 11.91-12@1@n 0.48-0.83ug g Cd 0.52-0.73ug§ Cu 0.44-1.24ug
g’ Pb 0.26-0.41g g").

Table 2: Mean Concentration of heavy metal distribtion in the sediment of River Adyar.

Heavy Metals In Sediment (ugy

Station —r =T 70T cd| cu| Pb
1 128 083 074 064 042
2 | 122 ] 048 064 058 038
3. | 1241 060 054 044 026
4 | 11.91] 079 074 124 030

The higher concentration of Fe in station | (12.8ff{pwas recorded in the sediment sample followedthtjan 1|
(12.4pg g*) whereas in station 11(12.2ug'gand station 1V (11.91ug ™y the Fe concentration were lower. The
maximum Zn concentration in the sediment of rivalyAr was observed in station | (0.83 pd) @nd lower
concentration of Zinc in station Il (0.48 pg)gwhereas in station Il and station IV the Zn cemitation in
sediment were 0.60pug*cand 0.79ug § respectively. The major source of Cd is the caahposition metal
industry and waste incineration. The higher comagion of Cd was observed in station IV (0.7311§ gnd lower
concentration of Cadmium was observed in statib(Ol62pg ¢') whereas in station | and Il the Cd concentration
in sediments were 0.72ud @nd 0.62pg §respectively.

The higher concentration of Cu in station IV (1.84g") was recorded in the sediment sample followedastdt
(0.64pg @) whereas in station Il (0.52ug")gand station 11l (0.4pg the Cu concentration were lower. Mean
concentration of heavy metal Pb was higher andtation | (0.42ug g) and followed by station Il and
station IV (0.38ug 9,0.30ug ).
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Fig-7: Distribution of Fe Concentration in the sediment of River Adyar.
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Fig-8: Distribution of Zn Concentration in the sedment of River Adyar.
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Fig-9: Distribution of Cd Concentration in the sedment of River Adyar.
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Fig-10: Distribution of Cu Concentration in the sedment of River Adyar.
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Fig-11: Distribution of Pb Concentration in the sedment of River Adyar.
DISCUSSION

Heavy metal pollution of rivers and lakes is a matif great concern in any ecosystem especiallyghlands and
water masses due to human toxicity and bio accuimeleffect. In this regard heavy metal pollutidnAalyar River
is of great interest due to its economic and doiméstplication in Chennai city generally pointed kower
concentration of heavy metal pollution comparedtiver areas of the world. [18] reported that thHueht from
paper industry contains variety of organic and ¢dxeavy metals. Now days in our country so manyeRiare
being polluted by heavy metals [19]. The higher aaration of metals observed during monsoon cddd
attributed to the heavy rainfall and sub sequergrrrunoff, bringing much industrial and land dedvmaterials
along with domestic, municipal and agricultural teas which include resides of heavy metal contguesticides.

Iron has an essential role as a constituent ofrapgy such as cytochromes and catalase, and of xsayesporting
proteins, such as haemoglobin and myoglobin. Ishfrgaters, iron is also and important nutrientalgae and other
organisms. Due to its high abundance with in th&éheaust, Iron is ubiquitous in all fresh watewvgonments and
often reaches significantly higher concentrationswater and sediments than other trace metals. Hfigh
concentration in fresh waters has long been coreida problem. In domestic use, iron-enriched vgateay induce
rust formation on plumbing fixtures, the staininglaundry and a metallic taste in drinking wateertde, much
effort has been put into the retention of iron innking water. The mining of iron rich ores has sad the
degradation of many river ecosystems [20]. Excesgram will also influence the presence of bactefieon-
reducing) in fresh water. It affects target orgkies liver, cardio vascular system and kidney [21]

Copper in the aquatic environment go along witheavy growing automobile traffic. Copper metals have
tendency to from complexes with suitable organiecsgs present in water. In the course of stagnatiomater, the
portion of Cu ions interact with organic speciesnjing from industrial wastes) having potential céewjon ability

to precipitate out as in soluble as complex andsiépn the river bed and percolate towards watielet The high
concentration of Cu in water is toxic to human baalyd causes hypertensions, uremia and also produces
pathological changes in brain tissues [19].

The levels of Zinc were found to be higher in &létsediment samples collected near industrial afess the
sample collected away from industrial area. Smglifi Zinc ores is the main source of pollution fragmc.
Municipal refuse, automobiles and agricultural afpesticides and fungicides containing ZnSo4 heeadditional
sources of environmental pollution due to Zinc. &ia very essential micronutrient in human beingd anly at
very high concentration it may cause harmful effedinc influences growth rate and bone developme&he
deficiency of zinc manifests itself by retardatimihgrowth, anorexia, lesions of the skin and appges, impaired
development and function of reproductive organ [22]

Cadmium is a crystalline non-essential metal &md@tatic state in the natural environment is (3).[1Cd is one of
the most dangerous pollutants due to its high-gistetoxic effects. Cadmium is extremely toxic ati primary
use of water high in Cd could cause renal diseadecancer to consumers [23]. The high concentraifacadmium
may be due to input of sewage of discharge of itndisnetal or plastic pipes constitute a poss#warce of Cd in
water. Like other metals in solution cadmium tetmlde absorbed by suspended particles and bottdimeets.
For this reason even in polluted rivers the cadnlienels in the water phase may be below the ddikctanit [24].
Cadmium toxicity may results in hyper tension, h&pimjury, lung damage, teratogenicity and bonéedis [25].
[26] has observed minimal Pb concentration duriregrponsoon and summer and maximal during monscasoee
from Pondicherry marine environs. The relative @mment of Cd and as in the near shore sedimenitsgdiie post
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monsoon could be attributed to the particulatetivas derived from the river runoff caused by mansa flow and
occurrence of relatively higher percentage of idithoh to the natural sources of heavy metals endbastal waters
[27].

Lead in water mainly comes from lead processinystries, or due to the use of lead pipes. Naamdluntreated
water supplies contain about 0.01-0dJB of lead. Problems exist however in areas with slightly alkaline water
which may dissolve lead from the lead pipes, ptapipes in which lead has been used as a stab{2zgr

Contamination of lead in water is a potential peohl The major biochemical effect of lead is itifdce with

haemosynthesis, which leads to haematological damagad plays an important role in biomethylatibtigher

levels of lead in the blood can cause kidney dysion and brain damage because it is toxic to grral and
peripheral nervous system [22].

CONCLUSION

The concentration of heavy metals from two différeamples water and sediment from four differeatiehs of
Adyar River were determined. The results indicated there was a low concentration of heavy métalgater than
in sediment samples and River Adyar has signifitesal contamination levels that do not reach tludseearly
polluted areas. However there is a need for maniguollution levels in the river.
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