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ABSTRACT

The absorption process is being widely used by various researchers for the removal of heavy
metals from aqueous solutions. In the recent years the use of various natural products has been
widely investigated as an alternative for the currently expensive methods of water treatment.
Some of the natural products can be effectively used as a low cost absorbent. Heavy metals can
be absorbed by living or non-living biomass. Phytoremediation uses plants to remove pollutants
from the environment. About two aquatic species were examined as potential, phytoremoval
agents for chromium in aqueous solutions. Aquatic plants can be used for the removal of heavy
metals. For the present study batch studies were conducted and the uptake of chromium from
aqueous solutions by Hydrilla sp. and Chara sp. were investigated thoroughly. The daily
chromium uptakes was recorded, analyzed the results and were compared with other aquatic
plants. The present study revealed that these aquatic plants Hydrilla sp. and Chara sp.can be
successfully used for heavy metal removal.
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INTRODUCTION

Rapid urbanization, industrialization, mining adies, metal ore refining, agricultural
chemicals, liquid and solid wastes resulted in gaetal pollution of water and land resources.
The increasing load of heavy metals have causedlanbe in aquatic ecosystems and the biota
growing under such habitats accumulate high amaointeavy metals like Cu, Zn, Cd, Cr, Hg
and Ni which in turn, are being assimilated amahsferred within food chains by the process of
magnification, called as ‘Biomagnification’ [12].
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The most important features that, distinguish heaeyals from other toxic pollutants are their
non-biodegradable nature. The toxicity due to metalis owing to their ability to bind with
protein molecules and prevent replication of DNAI anbsequent cell division. To avoid health
hazards, it is essential to remove these toxic \neaetals from wastewater before its disposal
[11].

The conventional treatment methods used for rengoviretal ions from aqueous solutions
include chemical precipitation, lime coagulatiorgniexchange, reverse osmosis solvent
extraction, aeration, chemical oxidation, electrodialysis, alltfiltration, and chlorination
[6].Precipitation is accompanied by flocculation amagulation, and one major problem is the
formation of large amounts of sediments containlrepvy metal ions. In recent years,
considerable attention has been devoted to find ateserbents. One of the suitable methods for
removing heavy metals from water and waste watesiisg surface absorption process [3].

The major advantages of bioabsorption over conwgaatitreatment methods include:
* Low cost;

* High efficiency;

* No additional nutrient requirement;

» Minimisation of chemical and biological sludge;

* Regeneration of biosorbent; and

* Possibility of metal recovery.

Heavy metals removed by the plants due to storagle roots, stems, or leaves. The metals
convert into less harmful substances within thetpts gaseous form and are released into the air
through transpiration activities[8].

The natural sources of chromium in the environnaeterosion and weathering of chromium
bearing minerals [9]. The anthropogenic sourceg ldhrome plating, fertilizers, tanning,
explosives, pigments, paints, electroplating, Textlloys and ceramic industrial effluent [10].

Chromium is toxic to many mammals, plants, aquéties and microorganisms. It causes
diarrhoea, nausea, low blood pressure, lung iwitalCNS disease, cancer, dermatitis etc.

The conventional technologies for the removal ofoofium from aqueous solutions are the
chemical treatments, ion exchange, solvent extnacevaporation and reverse osmosis. These
areinefficient and expensive methods. In such situetiattention has to be given towards the
natural abilities of plants to uptake metals i.gtplemediation. This method is simple in
operation, maintenance and therefore suitable dal rommunities. The aquatic macrophytes
use solar radiation and thus have a low energyinement as compared to other methods of
tertiary treatment.

Aquatic weeds are those unabated plants which gravcomplete their life cycle in water and
cause harm to aquatic environment directly ancekated environment. But some aquatic weeds
are used for bioremediation technique. Halrilla sp. andChara sp. aresubmerged aquatic
plants having higher productivity and they are fdeneath the water resources.

215
Pelagia Research Library



Shaikh Parveen R et al Adv. Appl. Sci. Res,, 2011, 2 (1):214-220

Botanical Name Chara sp.
Common Name Musk grass
Group Submerged weeds
Family Characeae

Botanical Name Hydrilla sp.

Common Name . Hydrilla
Group Submerged weeds
Family Hydrocharitaceae

The present investigation was aimed to observenciorm uptake capacity of two aquatic plants
under the laboratory conditions.

MATERIALSAND METHODS

The stock metal solution of chromium concentratil® mg/L was prepared by using analytical
grade 0.283gm of potassium dichromateGkO;) in 1000ml distilled water (1ml=0.1mg. of
Cr). The solution was prepared using standard vettmflasks. The solution of 2mg/L was
prepared by diluting the stock chromium solutiohjck were obtained by dissolving in distilled
water. The B of the solutions was adjusted with HCl and NaOFhe collected aquatic plants
were washed with distilled water, blotted and wedhTheHydrilla sp. and Chara sp. were
introduced at the rate of two grams per litre iglss troughs. The set was examined for a period
of 7 days by 24 hours interval. The concentratiohghe chromium metal before and after
absorption by plants were determined by Diphenplgaide method using UV
spectrophotometer [1].

The percent removals of Chromium by Aquatic plamése calculated by using the following
formula:
GC;
% Removal = ——— X100
1C
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Where, C; istheinitial concentration of chromium
and C,isthefinal concentration of chromium.

This experiment performed with two same sets ofitsmis with plants and their mean values
have taken as final results. A control experimeas warried out at the same conditions in the
absence of plants and there was no change observitee chromium concentration in this
experiment.

RESULT AND DISCUSSION

The metal studies bilydrilla sp. andChara sp.for a treatment period of 7 days using chromium
metal revealed their potential as good metal biodi@nt. Hydrilla sp. could remove upto
99.70% of chromium an€hara sp. remove 91.70% at a concentration of 2mg/L.The time
dependent behaviour of metal absorption was exammiyevarying the contact time between
adsorbate and adsorbent for a week. Maximum pexgenmtemoval of chromium from aqueous
solution was noticed on the seventh day of dosyn@&aily percent removal of chromium by
Hydrilla sp. andChara sp. are represented in Figure 1 and 2 respectively.

Absorption  byHydrilla sp. with the increasing contact time upto 4 days stwbwhat the
chromium concentration was nearly equal to perrlisdevel 0.05mg/L while that faZhara sp.
it was much above the permissible level.

The results on change of chromium concentratioh witreasing contact time witdydrilla sp.
andChara sp. are shown in table 1 and 2 respectively.

Slvinia andAzolla could remove 99.5% of chromium at a concentradiodmg/L With increase

in initial chromium concentration of 4, 6, 8 andnig/L the percentage metal removal reduced
.Everyday the removal efficiency varied drasticalllhis may be due to direct and indirect
involvement of chromium in metabolic reactions desthe plants. The reduction in chromium
concentration due to binding of the softer Cr (Wi}h thiol (-SH) part of the protein in root via
soft-soft interaction. The decrease in concentnatibchromium (total) compared to the Cr (VI)
was not due to the precipitation of chromic hyddexj because analyses of collected sediments
from experimental sets showed that total chromivtmseédiment was below the detectable
amount. Thus, the uptake of the experimental teg&cies by the plant took place via reduction,
which is evident from the lower Cr (lll) concentoat than total decrease of Cr (VI)
concentration [4].

Ipomea aquatica plant remove chromium metal upto 0.05mg/L afterd&ys of contact time
from initial chromium concentration 2.04mg/L [7].

The Water HyacinthsHjccornia sp.) absorbs nickel 85% and zinc 84% in the 40% coinagon

of industrial effluent. At 80% and 100% concentratof effluent, the percentage absorption of
nickel was found to be 60% and 54% respectivelythatiof absorption of zinc was found to be
69.4 % in 80% concentration of effluent and 40%lodorption by plants in 100% concentration
of effluent [5].
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Water lettuce Ristia strationtes) removed 82% of arsenic with 60gms biomass froBbg/L
arsenic solution after a contact time of 144 hair®' 7 and maximum 85.5% removal at 6% P

2.

Abida and Harikrishna [14], noted that iron absadrlbg Hydrilla vercillata, about 91.2 % in 5
days, Elodea canadensis rich 94.4 % in 8 days an&alvinia sp., 88.8 % in 10 days. They
observed that copper removedHydrilla vercillata, 89.2 % in 10 day<lodea canadensis rich
86.4 % in 10 dayssalvinia. sp., 67 % in 10 days and also noted that Nickebidesl byHydrilla
vercillata, 83 % in 10 days:lodea canadensis Rich 75% in10 daysSalvinia. sp., 40.4% in 10
days.

The adsorption efficiency of Cr (VI) removed by aoercial activated carbon of dose 0.5 gm/L
at P' 2 increased from 16 - 63.12% with an increaseittact time and equilibrium was attained
within 120 minutes .The adsorption efficiency of (@t) removed by chemically activated tendu
leaf refused at pH 2 increased from 85.3-95.2% waiitlincrease in contact time [13].

Table 1: Concentration of chromium removed from the solution after bioabsor ption by Hydrilla sp.

Days | Chromium removed (mg/L) % Removal

0 0 0.0

1 1.224 61.2
2 1.314 65.7
3 1.344 67.2
4 1.94 97.01
5 1.985 99.25
6 1.999 99.64
7 1.994 99.70

Table 2: Concentration of chromium removed from the solution after bioabsor ption by Chara sp.

Days Chromium removed (mg/L) % Removal

0 0.0

1 1.25 62.5
2 1.417 70.85
3 1.473 73.65
4 1.695 84.75
5 1.778 88.9
6 1.778 88.9
7 1.834 91.7
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Fig.1: Effect of contact time on chromium concentration by Hydrilla sp.and Chara sp.
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Fig. 2: Effect of contact time on % removal of chromium concentration by Hydrilla sp.and Chara sp.
CONCLUSION
The following conclusions were drawn from the presevestigations:

» Hydrilla sp. andChara sp. can be used as bioabsorbant material for remafvairomium.

» The removal of Chromium is at higher level of conitgation, and needs generally a week to
bring down the percent removal level above 90%.

= About 99.70% removal was obtained with 2grilydrilla sp. at 2mg/L chromium
concentration after a contact period of 7 days'at.P

= About 91.70% removal was obtained with 2g8tsra sp. at 2mg/L chromium concentration
after a contact period of 7 days at4

» The results indicate that the metal removal wasesges as the days were extended.

219
Pelagia Research Library



Shaikh Parveen R et al Adv. Appl. Sci. Res,, 2011, 2 (1):214-220

= With increasing contact timéydrilla sp. proved to be better thahara sp. in the removal of
chromium.
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