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ABSTRACT

The concentration and distribution of selected ¢racetals in surface sediment of the Tapti river
at different station were studied .The analysibulk sediments shows that the concentration of
iron ,magnege,copper,zinc ,and molybdenum varies fr 3.60, It was observed that Iron
concentration shows much variation among all textish Pisavar station shows much highest
concentration of iron and that of prakasha statgimows lowest concentration. In case of Zinc it
can be observed that concentration of Zinc noteclts each other among all these stations
Sarangkheda station shows higher concentration in€.Blagnesium concentration not much
differ at all stations. Copper concentration variesm 0.52 to 4.07 ppm. copper concentration
at sarangkheda station shows highest value.Molelalealso shows variation but concentration
of MO is very low compared to other trace metalsalhtten station taken for the study. The
analysis indicators of overlying water quality aitd study is useful tool in assessment of
environmental pollution.

INTRODUCTION

It is now widely recognised that urban and roadoftiwaters carry significant loads of
pollutants,including heavy metals, hydrocarbonsstipeles, bacteria and nutrients [1-4].
Depending on the river morphology and hydrologicahditions, suspended particles with
associated contaminants can settle along the watesxe and become part of the bottom
sediments, often for many kilometres downstreammfrine chemical sources [ 5-7]. since
sediment contamination by trace metals in riversas lbecome an issue of increasing
environmental concern. Such contamination is oftansed by human activities, including
mining, smelting, electroplating and other indudtprocesses that have metal residues in their
wastes, and by non-point source surface runoffs@fsudies have improved our understanding
of trace metal contamination in river . Monertoritige trace metal enrichment in sediment is an
important componenty of understanding environmembélition. The metals which are known to
toxic to the aquatic life and aquatic system aea lg&Cdmium,Mercury, copper, Zinc,lron and
Magnege. Some of these metals are toxic when iessXthe sources of heavy metals to the
river sediment are generally includes wheatherihgooks ,dissolution of these metals from
natural depositions ,discharge of man made efflfiremb mining of various minerals from the
respective mine most of the metal discharge octnam metallurgical industries of different
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types.Other industries which discharge trace mdtals their effluent are paint industry ,
Fertilisers [8,9]

The Tapti river originates from high range of Sagpmountain at Multai in Madhya Pradesh of
central India as a small stream it passes throtage #adhya Pradesh,Maharashtra and Guijrat.
Large amount tributaries of varying dimensions reetigeir identity with this river.Tapti river
respectively worshiped by millions of Indians.Taptid its tributaries constitutes large river
system in India and finaly meet arebean sea neat.dumber of industries located along the
bank of Tapti river and discharge their effluentit@r.There are long standing complaints about
water pollution causing fish mortality and alsoises damages to the agricultural crop resulting
in extensive unemployment in region of Tapti river.

Study area in present investigation of tace metalsediment of Tapti river limited about 300
Km length streaching from surat ti Shindkheda (Ci¥tule,Maharashtra)

MATERIALSAND METHODS

Collection and Treatment of Samples:-

The sediment samples collected were collected fremdifferent sampling strations of Tapti
River starting from 1) Surat 2) Kukarmunda 3) Haaet)Nimbhora 5) Pisavar 6) Prakasha 7)
Sarangkheda 8) Torkheda 9) Sulwada 10) Sukhwader@ay the region of 300 Km .Each
station is composed of three sampling spots whimbeiing the entire cross section of the
river.The 2 cm top layer was carefully scoopedfiafin all the grabs using a polyethylene spoon
taking care to minimize the contamination. The dasywas then homoginised,air dried and
stored at 5C in polyethylene container .For each sample knquantity (~ 1gm) of sediment
was digested with a solution of HCIO4 (2ml) and KIEOmI) and heat to near dryness,
subsequently a second addition of HCIO4 (1ml) afd(E0ml) was made and the samples was
evaporated until to near dryness. Finally HCIO4 [jlabone was added and the samples was
evaporated until white fumes appeared. The resnagedissolved in concentrated HCI (1) and
diluted to 25 ml .

2.1.Analysisof Trace Metals.-

Trace metals concentration iron ,manganese,copperand molybdenum were measured using
Atomic Absorption Spectrophotometer (AAS Perkin EinModel 5000).The accuracy of the
analytical procedure was assessed by using théestreference material.

RESULT AND DISCUSSION

Sediment samples from ten different stations oftiTRpver were observed fro trace metals by
using Atomic  Absorption  Spectrophotometer (AAS)dga metals such as
Iron,Zinc,Manganese,Copper and Molybdenum wereyandl The detected metals are being
discussed individually under the following headings

3.1) Iron (Fe):-

The trace metal Iron concentration ranges from 1d88.71 ppm in ten sediment samples of
Tapti river from different stations.The concentatiof Iron in sediment sample collected from
station 5 (Pisavar) is much higher than those olinsent samples collected from other nine
stations . This high concemtration of iron in tlsisdiment may be attributed to a result of
weathering of soil and rocks by various activitedshuman these may be mining,use of metal
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contaminated substances ,smelting ,processing ofusggh yielding fertilisers for agricultural
products and higher prepatation at high pH anaisgali4)

Lower concentration of Fe observed in sedimentpdarollected from station 6 (Prakasha).the
distribution of iron over all stations are not wmih.

3.2)Zinc:

Trace metal zinc in Tapti river sediment sampleges from 1.171 to 6.066 ppm in ten sediment
samples from different stations. An average zinoceotration in sediment samples of Tapti
river is 3.037 ppm . It is found that station 7 @r&gkheda ) has comparatively higher
concentration than other samples and minimunceamation was observed at station 4
(Nimbhora).The concentration of zinc observed ia #amples are not very close but much
variation observed The variation of zinc among ¢heamples attributed to natural contribution
from earths upper continental crust , human agtiyitheatharing of soils and rocks and most
important is the presence of clay minerals and mogeatter in sediment and also the use of
yield crop fertilizers.

3.3) Manganese (M n):

The trace metal manganese in Tapti river sedimdratisle 1.) from ten different stations ranges
from 6.008 to 8.901 ppm. An average manganese otmat®n among these ten sediment
samples of Tapti river stations is 7.411 ppm. Amdingse ten stations Tapti river station 7
(Sarangkheda) has comparatively higher concentrasfomangnege than other nine stations.
Most of the samples shows much closeness in caistient of manganese this may be due to
natural contribution from earth surface soil and atfertilisers.

3.4) Copper :

Copper containt in ten sediments (Table 1) sampi&sapti river from different ststions showd
variation in most of the samples , the copper cotmagon are in the range of 0.52 to 4.07 ppm
Maximum concentration of copper is found at thei@a9 (Sulwasda) i.e. 4.07 ppm .The
presence of copper may be due to spraying of fislgggnsecticides , herbicides an agricultural
field. The high concentration of copper may be ttubigh alkalinity of water when most of the
copper precipitated. Some authors also reportedntibat of the metal in the water precipitated
down in to the sediment , if pH increased . Genemtrease in sediment pH increses the
number of sorption sites available in clay mateldihimum concentration of copper among all
sations of sediment samples is found at statidprék@sha) and overall average concentration is
1.959 ppm.

Table 1.Trace metal concentrationsin sediment samples

. _ Metals Concentration in ppm
Sr. No.| Stations of Sample Collection Fo 7n M cu Mo
1 Tapti river sediment near Surat  3.60 2.798 7.1@%13| 0.045
2 Tapti river near Kukarmunda 3.07 3.155 7.199 1.44046
3 Tapti river near Hatoda 3.79 4.101 7.010 118 4D)0
4 Tapti river near Nimbhora 3.81 1.171 7.817 1146040
5 Tapti river near Pisavar 5741 2.09 7.191 2.63 42,0
6 Tapti river near Prakasha 1.88 3.99 6.008 0.5D510,
7 Tapti river near Sarangkheda 4./18 6.066 8.9019 [1.6.055
8 Tapti river near Torkheda 443 4.001 8.017 2.48050
9 Tapti river near Sulwada 43 3591 6.987 4.07 480
10 Tapti river near Sukhwad 4.09 2116 7.871 1.7940
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3.5) Molybdenum (Mo):

Molybdenum was analysed in sediments of ten diffestations (Table 1) collected from Tapti
river basin.The concentration Molybdenum in tenireedt samples was found to be in the range
of 0.040 to 0.055 ppm and the avaarage concemtrafid/lolybdenum among these stations in
Tapti river was0.0462 ppm ,mwhich is very less asgared to other trace metals present in
Tapti river sediment. Maximum concentration of Mumignum was found at station 7
(sarangkheda). It is attributed to water precifmtabf Molybdenum down thesediment.

CONCLUSION

In the present study detection of trace metalkapti river sediment collected from ten different
stations is presented. From the study it was obksethat Iron concentration shows much
variation among all these stations Pisavar stasioows higher concentration while Prakasha
station shows much less concentration may be duartation in wheathering , precipitation and
presence of variable heamatite and goethite ore @ncentration among these stations shows
much variation, higher concentration was observiedtaion sarangkheda and that of lower
concentration at Nimbhora station. Variation incziconcentration may be attributed to the
natural contribution of earth, human activity andeathering of soil. Manganese concentration
among these ten stations are not uniform but nothmdiffer from each other. Higher
concentration are observed at station Sarangkhedldosver concentration at station prakasha
these variation in concentration attributed to mwibval activity, oxidation reduction
reaction,change in pH ,organic matter sewage amigsl deposition,metallurgy. Concentration
of Copper varies from 0.52 to 4.07 ppm, maximumcenrtration is appered at station Sulwada
and minimum at Prakasha satation average concdentramong all these station is 1.959 ppm.
The concentration variation may be due to the umelistribution of various factors such as
fungicides,insecticides ,pH ,wheathering and pi&atipn reaction, land run off and various
industries such as metal industries , pigment,domesgensile,copper wive,batteries etc.The
concentration of molybdenum is very small as comparother metals at same stations. Higher
concentration of molybdenum is found at statiommsgkheda and minimum concentration at
station sukhwad. Change in concentration attributedarious factors such as pH ,pesticides
precipitation, sedimentation ,decomposition of day rocks.
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