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Abstract

The decontamination of soils polluted with heavy metals presents one of the most intractable problems for soil
clean-up. In this paper the use of metal-accumulating plants is explored for the removal of heavy metals (Cu, Co, Pb,
Hg, As, Cd) from superficially-contaminated soils by fly ash releasing through thermal plant. Heavy metals
concentration was analyzed by ICP-MS (Inductively coupled plasma — mass spectrometry). Eight plant samples
namely Ganda (Tagetes spp.), Jamun (Syzgium spp.), Gudhal (Hibiscus species), Rose (Rosa indica L.), Sudarshan
(Crinum spp.), Sadabahar (Catharanthus Roseus), Kela (Musa spp.) and Guldawari were collected from Guru Nanak
Dev Thermal Plant, Bathinda and Suratgarh Super Thermal Power Station, Suratgarh. Cu was maximum found in s
Syzgium spp. Stem (21.6ppm) GNDP, Bathinda, Co was maximum found in Guldawari root (1.27ppm) in SSTP
Suratgarh, Pb is maximum found in leaf of Musa spp (7.9ppm) in GNDP, Bathinda, Hg is maximum in Hibiscus
species leaf (7ppb) from GNDP Bathinda, As is maximum found in Hibiscus species leaf (1.99ppm) from GNDP

Bathinda and Cd was maximum found in root of Syzgium spp. (0.14ppm) in SSTP Suratgarh.
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INTRODUCTION

Heavy metals are considered one of the major
sources of soil pollution. Heavy metal pollution of
the soil is caused by various metals, especially Cu,
Ni, Cd, Zn, Cr and Pb (Karaca et al.2010). Some
heavy metals (like Fe, Zn, Ca and Mg) have been
reported to be of bio-importance to man and their
daily medicinal and dietary allowances had been
recommended. However, some others (like As, Cd,
Pb, and methylated forms of Hg) have been
reported to have no known bio-importance in human
biochemistry and physiology and consumption even
at very low concentrations can be toxic (Duruibe et
al.2007). Heavy metals exert toxic effects on soil
microorganism hence results in the change of the
diversity, population size and overall activity of the
soil microbial communities (Ashraf et al.2007).
Elevated Pb in soils may decrease soil productivity
and a very low Pb concentration may inhibit some
vital plant processes i.e. photosynthesis, mitosis and
water absorption with toxic symptoms of dark green
leaves, wilting of older leaves, stunted foliage and
brown short leaves, stunted foliage and brown short
roots (Bhattacharyya P., Chakrabarti K et al.2008).

The metal plant uptake from soils at high
concentrations may result in a great health risk
considering food-chain implications (Jordao et al.,

2006). Uptake of heavy metals by plants and
subsequent accumulation along the food chain is a
potential threat to human health. The consumption
of heavy metal contaminated food can seriously
deplete some essential nutrients in the body that are
further responsible for decreasing immunological
defenses, intrauterine growth retardation, disabilities
associated with malnutrition and high prevalence of
upper gastrointestinal cancer rates (Khan et
al.2008).

THE STUDY AREA:

Suratgarh Super Thermal Power Station: - It is
located 27 km away from Suratgarh town in
SriGanganagar district and -15 Km from Suratgarh
to Biradhwal on NH15, then 12km in east from NH-
15 It has having extreme hot and cold climate
temp.varies between 50°c to -1°c.

Guru Nanak Dev Thermal Plant, Bathinda: -
Guru Nanak Dev Thermal Plant is situated in
Bathinda (Punjab) on Bathinda-Malout Road the
historic town of Bathinda was selected for this first
and prestigious thermal power project of the state
due to its good railway connections for fast
transportation of coal, availability of canal water and
proximity of load centre.
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Sample Collection

Eight plants namely Ganda (Tagetes spp.),
Jamun (Syzgium spp.), Gudhal (Hibiscus species),
Rose (Rosaindical.), Sudarshan (Crinum spp.),
Sadabahar (Catharanthus Roseus), Kela (Musa
spp.) and Guldawari were collected from Guru
Nanak Dev Thermal Plant, Bathinda and Suratgarh
Super Thermal Power Station,) for analysis of heavy
metal (Cu, Co, Pb, Hg, As, Cd) concentration. Firstly
all plant samples (each root, stem and leaf are
taken separately, air dried and then oven dried at
200°c for 2days and then samples are acid digested
and Analysis was done by ICP-MS (Inductively
coupled plasma - mass spectrometry). Random
sampling for the following was carried out. Thermal
pollution is found due to thermal plant
establishment. High fly ash is found due to coal
combustion. Both are responsible for high metal
concentration.

Preparation of samples for analysis

For total elemental analysis samples are
digested using a 4-acid digestion procedure in order
to dissolve most silicate minerals. This digestion is
carried out in open vessels on a hot-plate. This
method uses a combination of nitric, hydrochloric,
hydrogen peroxide and perchloric acids. Samples
are taken for analysis of heavy metals by ICP-MS
(Inductively coupled plasma mass spectrometry) for
analysis.

Estimation of Heavy Metal:

It is a multielement analytic method. It has very
low limit of detection that is in ppb (parts per billion)

RESULT AND DISCUSSION:

20
15 B GNTP Root
10 B GNTP stem
> i " | =GNTPleaf
g ;; 2 :%o 9 3 B SS5TProot
éL 3 W SSTP stem

TAGETUS PLANT

15
B GNTProot

10

5 - B GNTP stem

0 W GNTP leaf
g(—‘; 2 ¥23 B S5TP root
a8 0
3 S B SSTP stem

GULDAWARI PLANT

25

20 B GNTProot

15

10 i B GNTP stem

5

. 1-. - W m GNTP leaf
g ;; § :%o ; 8 W SSTProot
3 S m SSTP stem
(]

SYZYGIUM PLANT

25

20 ¥ B GNTProot

15

10 13 | B GNTP stem

5 | &

0 T I | ® GNTP |eaf
g ;; § :%o ; 8 W SSTProot
éL S m SSTP stem

HIBISCUS PLANT

Heavy metals (Cu, Co, Pb, Hg, As and Zn)
concentrations in plants were analyzed in two
thermal plants. Cu was maximum found in stem of
Syzgium spp. (21.6ppm) GNDP, Bathinda, Co was
maximum found in root of Guldawari (1.27ppm) in
SSTP Suratgarh, Pb is maximum found in leaf of
Musa spp (7.9ppm) in GNDP, Bathinda, Hg is
maximum in Hibiscus species leaf (7ppb) from
GNDP Bathinda, As is maximum found in Hibiscus
species leaf (1.99ppm) from GNDP Bathinda and
Cd was maximum found in root of Syzgium spp.
(0.14ppm) in SSTP Suratgarh. Heavy metal
concentration in plants sample is high in Guru
Nanak Dev Thermal Plant (Bathinda) as compared
to Suratgarh thermal plant (Rajasthan).

Some of these heavy metals i.e. As, Cd,
Hg, Pb or Se are not essential for plants growth,
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since they do not perform any known physiological
function in plants. Others i.e. Co, Cu, Fe, Mn, Mo, Ni
and Zn are essential elements required for normal
growth and metabolism of plants, but these
elements can easily lead to poisoning when their
concentration greater than optimal values.(Garrido
et al.2002 and Rascioet al.(2011). The elemental
concentrations in soils, in this thesis, are
comparable with the mean concentrations of Cd,
Cu, Cr, Zn and Fe as reported by Maas et al.
(2010)for different types of soils in Algeria, with Fe,
Co Cr, Cu and Ni concentrations in forest soils
ported by Nael et al. (2009), with elemental
concentrations from a geochemical survey in North
America as reported by Reeves and Smith (2009)
with concentrations reported in agricultural and non-
agricultural soils of Dexing china(2010).

CONCLUSION

In thermal plant electricity is formed by coal
combustion and fly ash is produced in million tones

every day these fly ash mix in soil and increase
heavy metal concentration. Heavy metals containing
fly ash may change the physical, chemical and
biological properties of soil and increase metal
concentration ,these metal are harmful for soil and
plants growing there and when these metals uptake
by plants from the soil, it reduces the crop
productivity by inhibiting physiological metabolism.
Therefore, if the plants that accumulate heavy
metals can use in thermal plant it can reduce heavy

metals in soil. These plants may use for
phytoremediation purpose.
ACKNOWLEDGMENTS

I would like to thank my parents, Akash pathela
and Saruchi for their valuable help in research
work.

REFERENCES

Ashraf R. and Ali T.A., Effect of heavy metals on sall
microbial community and mung beans seed
germination. Pakistan Journals of Botany, 39 (2), 629-
636 (2007).

Bhattacharyya P., Chakrabarti K., Chakraborty A.,
Tripathy S. and Powell M.A., Fractionation and
bioavailability of Pb in municipal solid waste compost
and Pb uptake by rice straw and grain under
submerged condition in amended soil. Geosciences
Journal, 12, (1), 41 -45 (2008).

Duruibe J.0., Ogwuegbu M.O.C. and Egwurugwu J.N.,
2007, Heavy metal pollution and human biotoxic
effects. International Journal of Physical Sciences, 2
(5), 112-118 (2007).

Garrido S., Campo G.M.D., Esteller M.V., Vaca R. and
Lugo J., Heavy metals in soil treated with sewage
sludge composting, their effect on yield and uptake of
broad bean seeds (Vicia faba L.). Water, Air, and Soil
Pollution, 166, 303-319 (2002

Jordao C.P., Nascentes C.C., Cecon P.R., Fontes
R.L.F. and Pereira J.L., Heavy metal availability in soil
amended with composted urban solid wastes.
Environmental Monitoring and Assessment, 112, 309-
326 (2006).

Karaca A., Cetin, S.C., Turgay O.C., Kizilkaya R.,
Effects of Heavy Metals on Soil Enzyme Activities. In: I.
Sherameti and A. Varma (Ed), Soil Heavy Metals, Soil
Biology, Heidelberg 19, pp 237-265 (2010).

Khan S., Cao, Q., Zheng Y.M., Huang Y.Z. and Zhu
Y.G., Health risks of heavy metals in contaminated
soils and food crops irrigated with wastewater in
Beijing, China. Environmental Pollution, 152, 686-692
(2008).

Maas, S., Scheier, R., Benslama, M., Crini, N., Lucot,
E., Brahmia, Z., Benyacoub, S.,Giraudoux, P., 2010.
Spatial distribution of heavy metal concentrations in
urban, suburban and agricultural soils in a
Mediterranean city of Algeria. Environ. Pollut.,
doi:10.1016/j.envpol.2010.02.001

Nael, M., Khademi , H., Jalalian, A., Schulin, R.,
Kalbasi, M., Sotohian, F., 2009. Effect of geo-
pedological conditions on the distribution and chemical
speciation of selected trace elements in forest soils of
western Alborz, Iran. Geoderma 152, 157-170.

Rascio N. and 1zzo F.N.,, Heavy metal
hyperaccumulating plants: How and why do they do it?
And what makes them so interesting? Plant Science,
180, 169-181 (2011).

Reeves, J.B., Smith, D.B., 2009. The potential of mid
and near-infrared diffuse reflectance spectroscopy for
determining major and trace-element concentrations in
soils from a geochemical survey of North America.
App. Geochem. 24, 1472-1481.

Teng, Y., Ni, S., Wang, J., Zuo, R., Yang, J., 2010. A
geochemical survey of trace elements in agricultural
and non-agricultural topsoil in Dexing area, China. J.
Geochem. Expl. 104, 118-127

IJSER © 2013
http://www.ijser.org


http://www.ijser.org/

	Introduction
	The Study Area:
	Sample Collection
	Preparation of samples for analysis


	Conclusion
	Acknowledgments
	References



