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Abstract
One of the worldwide biggest problem is contamination. Contamination with heavy metals is a potential threat to the environ-

ment and the community. In certain parts of the biosphere many adverse effects of the landfills are reported. Accumulation of toxic

compounds, especially of heavy metals having a highly hazardous effect, can cause undesirable changes in the biosphere with hazardous consequences. The landfill leachates loaded with pollutants like heavy metals percolates in to soil and in turn enters in to plants
present around the landfill site. In the present study soil and Plant material samples were collected from contaminated soil and plants

present around the landfill of Nizamabad and assessment of heavy metal was done by Atomic Absorption Spectrophotometer. The
experimental results showed that Copper and Arsenic concentration is higher in soil and all the determined metal concentrations are

higher in plants. The presence of heavy metals more than toxic levels in soil and plant samples indicates impact on the environment
and the public health and it also recommends need of Site-specific policies on heavy metal pollution control for Nizamabad landfill

site.
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Introduction

Materials and Methods

Soil is a complex, heterogeneous medium which is a key resource for human survival. Soils are major sink for heavy metals
in to the environment. The growth in population, urbanization and
industrialization has led to the increase in the generation of solid
waste all over the world. It is believed that the rate of waste generation is increasing day by day in developing countries like India.
The common method of disposing the solid waste is landfilling.

Study area

The social and environmental impacts imposed by Landfills
received attention in recent decades. The enormous amount of
solid waste generated in, Nizamabad is dumped into landfill sites.
Surface water percolating through the trash can dissolve or leach
harmful chemicals. Heavy metals are particularly insidious and
lead to the phenomenon of bioaccumulation and biomagnifications. These heavy metals may constitute an environmental prob-

lem, if the leachate migrates through the soil into the ground water.
The soil pollution arises due to the leaching of waste from landfills
and the most common pollutant involved is the metals like lead,
nickel, cadmium, chromium, copper and arsenic. The concentration of heavy metals in landfill is generally higher at earlier stages
because of higher metal solubility as a result of low pH caused by
production of organic acids. The sources of Heavy metals in the
landfills are batteries, consumer electronics, household waste,
paints chips, lead foils, motor oils, plastics and glass materials.
Many researchers reported the contamination of soil with the
heavy metals by landfilling of waste generated in unscientific manner.

The soil and plant material samples were randomly collected
each from 3 selected locations at the landfill site of Nizamabad
which is spreads over the 55 acres of land at Nagaram village.
Samples were collected as per standard procedures. Samples were
immediately taken to laboratory and analysis was carried out according to standard methods.

Analysis of soil for heavy metals by atomic absorption spectrophotometer
Soil samples from the selected locations were collected in triplicates and were dried at 1050C to constant weight. Three replicates

of 0.25 g sediments were acid- digested in microwave. For each microwave extraction vessel 5 ml of conc. nitric acid, 2 ml hydrochloric acid and 2 ml of hydrofluoric acid were added. The vessels were
capped and heated in a microwave unit at 800 W to a temperature
of 2100c for 20 min with a pressure of 40 bars. The digested samples were analyzed for the metals by AAS using flame atomization.
Results were expressed on dry weight basis.
Analysis of plants for heavy metals by Atomic Absorption
Spectrophotometer

Live plant parts i.e. shoots were collected randomly from the
plants found in target study area. All the samples were air dried
for seven days. The samples were oven dried at 600C temperature

to a constant weight and ground to powder. Three dried samples
were digested with a mixture (3:1) of conc nitric acid and hydro
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fluoric acid in the microwave. To each microwave extraction vessel
6 ml of nitric acid and 2 ml hydrofluoric acid together with 0.8 g
of plant sample was added. The vessel was capped and heated in a
microwave unit at 800 W to a temperature of 1900C for 20 min with
a pressure of 25 bars. The digested samples were diluted to 50 ml
and subjected to analysis of the metals by AAS using flame atomization. Results are expressed on dry weight basis of each component.
Soil Sample

S-1

S-2

S-3

Toxic levels

As

Cd

Cr

Cu

Ni

Pb

53

2

3

140

12

85

25

20

22

3

3

4

3

117

104

10
6

5

100

100

100

67

56

100

Table 1: Heavy metal concentrations in soil samples (ppm).
Plant Sample

As

Cd

Cr

Cu

Ni

Pb

Nerium

8

6

8

56

34

198

Toxic levels

2

5

10

40

40

150

Calatropis
Dhatura

5

4

8

7

7

5

55

53

33

32

193

188

Table 2: Heavy metal concentrations in plant material (ppm).

Results

Assessment of heavy metals in soils around landfill site showed
that amounts of some heavy metals are several times more than
toxic levels. The heavy metal concentrations in the soil samples are
shown in Table 1. In soil samples the concentration of heavy metals
are in the order of Cu > Pb >As> Ni > Cr > Cd. Among the analyzed
heavy metals Copper had the highest concentrations up to 140
ppm in the soil samples. While Cadmium shows the low concentrations up to 2 ppm. The heavy metal concentrations in the Plant
samples are shown in Table 2. In plant sample the heavy metals
are in the order of Pb > Cu > Ni > Cr > As > Cd. Among the analyzed
heavy metals Pb had the highest concentrations up to 198 ppm in
the plant samples. While Arsenic shows the low concentrations
up to 4 ppm in the plant samples. Significant differences in heavy
metal concentrations were found between 3 soil sampling sites and
3 different plant samples. Our results show that the investigation
area runs a risk of copper, arsenic pollution in soil samples and all
the determined metal pollution in plant samples [1-10].

Discussion

The solution to this problem comes from the concept of Phytoremediation (phytoextraction, phytostabilization and rizofilteration) as well as Bioremediation (bioleaching, biochemical processes). Phytoremediation and Bioremediation are low cost effective,
eco-friendly, pleasant approaches most suitable for developing
countries and cities like Delhi, Bhopal and Hyderabad. Phytoremediation is the engineered use of green plants to remove environmental contaminants like heavy metals from soil or water. Despite
this potential, Phytoremediation is yet to become a commercially
available technology in India. Bioremediation of the waste at landfill site is a eco friendly and cost effective. Waste treatment plants
are required to prevent further threat to the people living around
the land fill areas.

Conclusion

02

Land filling is the versatile problem resulting in badly affecting
the quality of soil and plants. This is a big risk of environmental
pollution which is very hazardous to human health. Nizamabad
Landfill requires proper design and construct the facilities to prevent pollution. Regular monitoring is required over a large period,
in order to verify the influence of seasonal variations on the contaminant concentrations with time.
The study recommends that new sanitary landfill sites should
be designed as per scientific principles to minimize the adverse effects associated with solid waste disposal in open land areas and to
prevent further contamination of soil as well as water.

Funding

No funding.

Conflict of Interest
The authors declare that they have no conflict of interest.

Bibliography
1.
2.
3.
4.
5.
6.

7.
8.

9.

Pooja Solanki., et al. “Ground water analysis near land fill site
at integrated municipal solid waste treatment and disposal
plant, dmswsl, Delhi”. 2.10 (2014).

AK Awasthi., et al. “Comparative study on heavy metal characteristics of Leachate from municipal solid waste in central
India”. IJSIT 2.5 (2013): 390-396.
Inuwa Bashir., et al. International Journal of Scientific and
Technology Research 3.9 (2014).

Ashwini A., et al. “Extraction and analysis of heavy metals from
soil and plants in the industrial area, Govindpura, Bhopal”. 1.2
(2014).
S Khan., et al. “Health risks of heavy metals in contaminated
soils and food crops irrigated with wastewater in Beijing, China”. Environmental Pollution 152.3 (2008): 686-692.

MK Zhang., et al. “Use of single extraction methods to predict
bio availability of heavy metals in polluted soils to rice”. Communications in Soil Science and Plant Analysis 14.7 (2010):
820-831.
GWRTAC. “Remediation of metals-contaminated soils and
groundwater”. Tech. Rep. TE-97-01, GWRTAC, Pittsburgh, Pa,
USA, GWRTAC-E Series (1997).

TA Kirpichtchikova., et al. “Speciation and solubility of heavy
metals in contaminated soil using X-ray micro fluorescence,
EXAFS spectroscopy, chemical extraction, and thermo dynamic modeling”. Geochimica et Cosmochimica Acta 70.9 (2006):
2163-2190.
DC Adriano. Trace Elements in Terrestrial Environments: Biogeochemistry, Bioavailability and Risks of Metals, Springer,
New York, NY, USA, 2nd edition (2003).

Citation: Neeli Vasavi and Naseem. “Assessment of Heavy Metals in Contaminated Soil and Plants Around the Landfill of Nizamabad-Dist, Telangana
State". Acta Scientific Agriculture 4.3 (2020): 01-03.

Assessment of Heavy Metals in Contaminated Soil and Plants Around the Landfill of Nizamabad-Dist, Telangana State

10. P Maslin and RM Maier. “Rhamnolipid-enhanced mineralization of phenanthrene in organic-metal co-contaminated soils”.
Bioremediation Journal 4.4 (2000): 295-308.

Assets from publication with us
•
•
•
•
•

Prompt Acknowledgement after receiving the article
Thorough Double blinded peer review
Rapid Publication
Issue of Publication Certificate
High visibility of your Published work

Website: www.actascientific.com/
Submit Article: www.actascientific.com/submission.php
Email us: editor@actascientific.com
Contact us: +91 9182824667

Citation: Neeli Vasavi and Naseem. “Assessment of Heavy Metals in Contaminated Soil and Plants Around the Landfill of Nizamabad-Dist, Telangana
State". Acta Scientific Agriculture 4.3 (2020): 01-03.

03

