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Abstract: Industrial waste waters collected from three industrial sites in and around Tirupati were determined for knowing the
concentrations of heavy metals in Industrial region. Industrial waste waters were collected and studied for two years on a bimonthly
basis (Jan 2014 - Dec 2015). The present research work deals with the study of six heavy metals (Cd, Zn, Pb, Cu, Cr and Fe). The
analysis is performed using AAS (Perkin-Elmer, 2380). Results indicated that Cd ranged between 0.04 to 1.2 mg/L, in all the sites which
are above the permissible limits. The maximum concentration of Pb is 2.81 mg/L has been observed at Karakambadi industrial site..
copper ranged from 0.41 to 2.98 mg/L and the average Cr ranged 1.16 to 2.86 mg/L in 2014 and 2015. The results showed that the
concentration levels are above the permissible limits in all the sampling sites. Iron ranged between 0.3mg/L to 4.8 mg/L. The
concentration of Fe in the industrial effluent was within the permissible limit except Renigunta Industrial waste water. The study has
shown that almost all the heavy metals are at higher levels than the prescribed limits. Hence proper treatment methods are needed for
waste water treatment. Some large scale industries have their own effluent treatment plants, but small scale industries are not following
the guidelines prescribed for the industrial effluents.
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1. Introduction

Industrial Waste water is one of the important source of
pollutants leading to the pollution of the water environment.
During the last century large amounts of industrial
wastewater was discharged into rivers, lakes and coastal
areas. This has resulted in serious pollution problem in the
water environment and caused negative effects to the
ecosystem and human life. These wastes often contain a
wide range of contaminants such as petroleum
hydrocarbons, chlorinated hydrocarbons, heavy metals,
various acids, alkalis, dyes and other chemicals which
greatly change the physico-chemical properties of water. All
these chemicals are quite harmful or even fatally toxic to the
aquatic ecosystem [1-3]. The problem of environmental
pollution on account of essential industrial growth is,
practical terms, the problem of disposal of industrial water,
whether solid, liquid or gaseous. All three types of wastes
have the potentially of ultimately polluting water [4-5]

Effluents from textile, leather, tannery, -electroplating,
galvanizing, pigment and dyes, metallurgical and paint
industries and other metal processing and refining operations
at small and large-scale sector contain considerable amounts
of toxic metal ions [6]. Today most of the rivers receive
millions of liters of sewage, domestic waste and industrial
effluents containing varying in characteristics from simple
nutrient to highly toxic substances [7]. India has failed in
waste management strategies adopted to keep pace with the
industrial growth and urbanization. That impact on Indian
economy holds a double edged sword of economic growth
and ecosystem collapse [8]

Heavy metals are not biodegradable so they accumulate in
primary organs in the body and over time begin to fester,
leading to various symptoms of diseases[9] Thus, untreated
or incompletely treated textile effluent can be harmful to
both aquatic and terrestrial life by adversely affecting on the
natural ecosystem and long term health effects. The main

objectives of the present study were to determine the
concentrations of various heavy metals present in the
sampling sites.

2. Methodology

Study Area

The study was carried out at Tirupati urban industrial area
which is one of the most rapidly developing and polluted
industrial area of Tirupati. The industrial area is spread over
863.18 hectares of land consisting of about 600 large and
medium scale industries like engineering units, steel
processing industries, chemical units, paints, pharmaceutical
units, textile industries and battery industries etc. The study
area lies between latitude 19°3'39"N longitudes 73°6'57"E.
Water from these industries is continuously disposed off into
soil. Populations around these areas are under risk of
environmental pollution.

Figure: Map of the study area- Tirupati

Industrial Effluent Sampling

The industrial effluent samples were collected randomly on
bimonthly basis in polyethylene bottles for a period of 2
years from different industrial sites like, Gajulamandyam
industrial area, Renigunta industrial area and Karakambadi
industrial area of Tirupati. The samples were collected from
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January 2014 to December 2015. The sample container
bottles were thoroughly cleaned with hydrochloric acid,
cleaned with tap water to render free of acid, washed with
distilled water twice, again rinsed with the water sample to
be collected and then filled up the bottles and immediately
transported to the laboratory for Analysis. A total of six
elements (Cd, Zn, Pb, Cu, Cr and Fe) were determined by
using AAS (Perkin-Elmer, 2380).

3. Results and Discussion

The concentration levels of six heavy metals in industrial
region of Tirupati, Chittoor district during the study period
2014-2015, the results are summarized and discussed below.

Cadmium

During the study period the cadmium average levels at three
sites in the two years on bimonthly basis were ranged
between 0.04 to 1.2 mg/L, The concentration of Cd in all the
sites are excess when compared to the permissible limit of
Indian standards (0.01 mg/L) for effluents discharge causing
toxic to the environment [10] [11]

Zinc

Zinc ranged from 1.02-7.22 mg/L, the average value of zinc
at Gajulamandyam site is 6.701 mg/L in 2014 and 6.92 mg/L
in 2015, at Renigunta Industrial site in 2014 is 7.11- 7.04
mg/L in 2015, at Karakmbadi Industrial site in 2014 is 1.28-
1.45 mg/L in 2015. The occurrence of several folds higher
Zn concentration in downstream was attributed to the
greatest frequency of nearby sources like hazardous waste
sites, industrial areas such as lead smelters and the emission
of industrial effluents through the transmission of iron pipes
[12]

Lead

During the study period lead concentration levels in the
period of 2014 to 2015 ranged from 0.04 mg/L to 2.81 mg/L.
The maximum concentration of Lead has been observed at
Karakambadi indusrial site 2.81 mg/L. The maximum
acceptable limit for Lead as per IS: 10500 and WHO
guidelines is 0.1 mg/L. However the observed concentration
levels of Lead in the study area are higher than the
permissible limits specified in the 1S: 10500 and WHO
guidelines except Gajulamandyam industrial site. A major
source of Pb was probably the use of leaded petrol and
battery industrial effluents [13]

Copper

In the present investigation the copper ranged from 0.41 to
2.98 mg/L, the average values of copper is 0.811mg/L in
2014 and 0.875 mg/L in 2015 at Gajualamandyam Industrial
site, 2.611mg/L in 2014 and 2.828 mg/L in 2015 at
Renigunta Industrial site, at Karakambadi Industrial area
0.285 mg/L in 2014 and 0.336 mg/L in 2015. This could be
attributed to the reason of anthropogenic activities and
industrial effluent released without treatment. Similar
findings were reported [14-16]

Chromium

During the study period the average ranged 1.16 to 2.86
mg/L of Cr in 204 and 2015. This was above the maximum
tolerable level of Indian standards. Chromium is considered

to be one of the most detrimental elements to the
environment. In all the study sites in overall study period Cr
was above the maximum acceptable limit for Chromium as
per IS: 10500 is 0.05mg/L and maximum acceptable limit as
per World Health Organization is 0.05 mg/L[17]

Iron

The average values of Iron values are 0.496 mg/L in 2014
and 0.513 mg/L in 2015 at Gajulamandyam Industrial site,
4.65mg/Lin 2014 and 4.71 mg/L 2015 at Renigunta
industrial site and karakambadi industrial site, 0.41 mg/L in
2014 and 0.42mg/Lin 2015 respectively. Iron ranged
between 0.3mg/L to 4.8 mg/L. The concentration of Fe in
the industrial effluent was within the permissible limit
except Renigunta Industrial waste water. The presence of
excess iron in water imparts the taste and it also promotes
growth of iron bacteria that hasten rusting process of all the
ferrous metals that come in contact with the water [18-20]
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Figure 2: Average concentration of cadmium in three
locations during 2014 and 2015
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Figure 3: Average concentration of zinc in three locations
during 2014 and 2015

Volume 5 Issue 5, May 2016
WWWw.ijsr.net

Paper ID: NOV163955

Licensed Under Creative Commons Attribution CC BY

2453




International Journal of Science and Research (1JSR)
ISSN (Online): 2319-7064
Index Copernicus Value (2013): 6.14 | Impact Factor (2015): 6.391

Lead
3
2.5
)
2
= 1.5
g =2014
3 1
0.5 2015
P — -
Gajulamandym ReniguntaIndustrid — Karakambadi
Industrial Area Area Indutrial Area
Sampling sites

Figure 4: Average concentration of lead in three locations

during 2014 and 2015
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Figure 5: Average concentration of copper in three locations

during 2014 and 2015
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Figure 6: Average concentration of chromium in three
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Figure 7: Iron levels from three locations of 2014 and 2015
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Conclusion

The analysis of wastewater for heavy metal contamination is

an

important step in ensuring human and environmental

health. Excess levels of heavy metals might cause several
short term and long term health effects to the human beings.
The present study is focused on determination of six heavy
metals like Cadmium (Cd), Zinc (Zn) Lead (Pb), Copper
(Cu), Chromium (Cr) and Iron (Fe) in Tirupati Industrial
Region, Andhra Pradesh. In three study areas during the
study period above all the heavy metals in above the
permissible set by the Indian Standards. This study reveals
that waste waters from industrial sites were highly polluted;
there is urgent need to follow adequate effluent treatment
methods before their discharge to surface water for reducing
their potential environmental hazards. Strict environmental
laws become imperative so as to control this stress.
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