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Abstract— Lead is an environmental pollutant, toxic even at
very low concentration. A bench scale experiment was
conducted using Epipremnum aureum. Present study is to
investigate the removal of lead from synthetic effluents.
Synthetic effluent of various concentrations ranging from 10, 25,
50, 75 and 100 ppm were treated with Epipremnum aureum, at
regular intervals 5, 10, 15, 20, 25 and 30 days samples were
collected and analysed. Various parameters were estimated such
as pH, Plant Relative Growth (PRG), Bioconcentration Factor
(BF), Translocation Ability (TA), and Water Vaporization.
Experimental results showed gradual decreases in pH from 7.66
to 4, Plant Relative Growth were increased in the range of 1.16,
0.60, 0.57, 0.31 and 0.09 grams for various concentrations 10, 25,
50, 75 and 100 ppm respectively. Accumulation of Heavy Metal
in plant and water sample was analysed using Atomic
Absorption Spectroscopy(AAS), less amount of heavy metal
have been transformed from root to the various part of the plant
system. The maximum amount of heavy metals uptakes were
found in the root system.
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Absorption

invasive, related to the degradation of organic compounds in
soil [5]. Aquatic macrophytes have enormous potential to
accumulate heavy metal inside their body from the liquid
environments. Therefore macrophytes have been used for
heavy metal removal of contaminated water bodies. A plant is
said to be a hyperaccumulator if it can concentrate the
pollutants in a minimum percentage which varies according to
the pollutant involved. This capacity for accumulation is due
to the adaptative evolution of the plants to hostile
environments through many generations [6].
Plant used in the present study is Epipremnum aureum
available at every place. E. aureum is an evergreen plant
growing to 20 m (66 ft) tall, with stems up to 4 cm (2 in) in
diameter, climbing by means of aerial roots which adhere to
surfaces as well as in water. The plant was used in aquariums,
placed on top of the aquarium and allowed to grow roots in the
water. This is beneficial to the plant and the aquarium as it
absorbs many nitrates and uses for growth. E. aureum used is
to treat lead contamination.

Spectroscopy,

I. INTRODUCTION
Contamination of the aquatic environment by the heavy
metals is a serious environmental problem, which threatens
aquatic eco system, agriculture and human health. Recent
research groups have recognized that certain toxic metals may
remains environment for a long period and can eventually
bioaccumulate to higher levels that affect human being [1].
Heavy metals i.e., Cd, Pb and Ni etc., are necessary for plant
growth, however they are passionately taken up and
accumulated by plants up to certain levels [3]. Conventional
metal removal and mobilization techniques include
sedimentation, adsorption, reverse osmosis, ion exchange
electrolysis etc., Most of the technologies are quite costly,
energy intensive and metal specific. Considering the
importance of soil, various techniques, such as excavation,
solidification and bioremediation have been used to decrease
the impact of contaminants on the soil environment [4].
Comparatively, operations based on biological processes are
considered to be more efficient, less costly and the least
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II. MATERIAL AND METHODS
A. Collection of plant species
The pilot-scale experiments were performed using E.
aureum. Plants were collected from Coimbatore Institute of
Technology, Coimbatore city. Plants were transported to
laboratory during winter season.
B. Preparation of effluent
Lead synthetic effluent was prepared by dissolving 1.462 g
of salt in one liter of distilled water. From the standard
solution, effluent was diluted to various concentrations such
as 10 ppm, 25 ppm, 50 ppm, 75 ppm and 100 ppm. A set of
control were maintained throughout the experiment.
C. Analysis
At regular interval of time samples are collected and analyzed
using Atomic Absorption Spectrometer.
III. PARAMETERS TO BE ANALYSED
A. pH
pH is an important property for aquatic plants. Various
concentrations of pH were measured at the regular interval 5,
10, 15 and 20 days pH is measured.
B. Plant Relative growth (PRG)
PRG of control and treated plants was measured for every
five days till 30 days. PRG was calculated using Eq. 1, to
evaluate the effect of heavy metals concentration on
E.aureum [7].
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FFW
IFW
Where, PRG-Plant Relative Growth (dimensionless)
FFW- Final Fresh Weight of E. aureum (g)
IFW- Initial Fresh Weight of E. aureum (g)
PPG 

(1)

C. Bioconcentration Factor (BCF)
The BCF provides an index of the ability of the plant to
accumulate the metal with respect to the metal concentration
in the substrate. The BCF is calculated using Eq. 2, larger
ratio implies better phytoaccumulation capability.
P
(2)
BCF 
E
Where BCF- Bioconcentration Factor (dimensionless)
P- Trace amount of heavy metal in plant tissue
(mg/kg)
E-Trace amount of heavy metal in water (mg/kg)
D. Metal Accumulation
Metal accumulation of plant and synthetic effluents were
measured using Atomic Absorption Spectrometer. Digestion
of samples was performed by acid digestion method, in which
plant biomass were incinerated at the temperature of 400˚C
and ashes were digested using nitric acid (1:1 ratio) and then
filtered, tested with Atomic Absorption Spectrometer[8].
E. Translocation ability (TA)
The translocation ability was calculated for root and leaf
samples at different concentration of 10, 25, 50, 75 and
100ppm at regular interval of 5 days till 20 days. It was
calculated by dividing the concentration of a trace element
accumulated in the root tissues by that accumulated in shoot
tissues [9]. TA was calculated using Eq. 3,
R
(3)
TA 
L

values. However, in the equilibrium solid phase, lead ion
concentrations increased with increasing pH because of
increasingly negative charges on the surfaces of the roots at
high pH values. It was observed that the pH effect variations
were due to the saturation of binding sites on root systems
which affect the pH in water samples with water E. aureum
plants by releasing H+ in water samples. pH after using NaOH
or HCl is shown in Fig. 2

Fig. 2. Effect of pH with using HCl and NaOH
B. Plant Relative growth (PRG)
PRG of E. aureum plant is given below

Where R- Trace amount of heavy metal in plant root (mg/kg)
L- Trace amount of heavy metal in leaves (mg/kg)
F. Water vaporization
Each concentration has various vaporization rates.
Diffusion of water to the atmosphere was changes for each
concentration.
IV. RESULT AND DISCUSSION
Fig. 3, PRG of E. aureum

A. pH
pH for E. aureum for lead is given below Fig. 1.

Lower concentration has higher growth rate and vice versa.
Even though higher concentration 100ppm doesnot affect the
growth but in very slow rate, which shows that such
concentration also treated.
C. Bioconcentration Factor (BCF)
The bioconcentration factor (BCF) was calculated as the ratio
of the trace element concentration in the plant tissues at
harvest to the concentration of the element in the external
environment. The pattern of the bioconcentration factor of
water is given below TABLE. 1
Fig. 1. Effect of pH without using HCl and NaOH
The initial solution pH was adjusted to 6.9 in water using HCl
or NaOH. The extent of adsorption was rather low at low pH
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TABLE.1. Effect of BCF
Samples

Trace metals
in plant (g)

Trace metals
in water(g)

BCF

sample1(10 ppm)

5.05

4.95

1.020202

sample2(25 ppm)

9.44

15.56

0.606684

sample 3(50 ppm)

22.9

27.1

0.845018

sample 4(75 ppm)

31.54

43.46

0.725725

sample5(100 ppm)

42.14

57.86

0.72831

F. Water Vaporization
A simple measurement of vaporization of water molecules
from container with plant, regular interval of day the
reduction of water is measure is given below TABLE. 3.

TABLE.3. Effect of Water Vaporizations
Samples

Day
1(l)

Day
5(l)

Day
10(l)

Day
15(l)

Day
20(l)

Sample 1(10 ppm)

1

0.8

0.64

0.56

0.47

Sample 2(25 ppm)

1

0.9

0.75

0.62

0.33

Sample 3(50 ppm)

1

0.92

0.78

0.64

0.55

Sample 4(75 ppm)

1

0.94

0.8

0.69

0.61

Sample5(100 ppm)

1

0.96

0.88

0.71

0.68

Higher Bioconcentration Factor gives by 50 ppm, often it
shows that gradual increase from lower concentration to
higher. A larger ratio implies better phytoaccumulation
capability
D. Metal Accumulation
It was measured using Atomic Absorption Spectrometer
fallowed by the acid digestion. Metal accumulation analysis
taken separately, for leaves and for root. Total accumulations
given by summing up all the trace metals present in separate
parts of the plant. For 10ppm concentration total
accumulation was 5.05mg which has 2.57mg at root and
2.48mg at leaves which has metal accumulation ability, for
100 ppm total metal accumulations 42.14mg which has
25.44mg at root and 16.66mg at leaves. Higher
concentrations have higher accumulation of metal .
Fig. 4. Effect of Water Vaporization
E. Translocation Ability (TA)
The quantities of trace elements accumulated in the root
exceeded those in the leaf is given in below TABLE.2,
TABLE.2. Effect of TA
Trace Metals (mg) in various interval

TA

5(d)

10(d)

15(d)

20(d)

∑L/∑R

Samples

Sample
1(10
ppm)

leaf

1.97

0.46

0.13

0.01

root

2.02

0.24

0.19

0.03

Sample
2(25
ppm)

leaf

2.6

1.2

0.36

0.08

root

4.67

0.37

0.1

0.06

Sample
3(50
ppm)

leaf

7.33

2.23

0.12

0.1

root

8.34

3.67

0.75

0.36

Sample
4(75
ppm)

leaf

10.46

3.04

0.33

0.08

root

12.38

4.33

0.89

0.03

leaf

12.02

2.34

1.9

0.4

root

13.49

6.45

3.34

2.2

Sample5(
100ppm

0.964981

1.226415

V. CONCLUSION
From all above analysis show that pH should maintain in the
range of 6.5. Relative Growth was increases at lower
concentration 10ppm and very low at higher concentration
100 ppm. Bioconcentration Factor was gradually decreases
with increases in concentration from 1.020 to 0.7.
Translocation Ability is less for low concentration and high
for higher concentration 3.09 at 100 ppm. Trace metals are
found in more in root at higher concentration 100ppm at
initial stage (5th day). Water vaporization is more for lower
concentration. It is optimal to use E. aureum plant for treating
lead effluent not more that 100pm.
APPENDIX
Preparation of effluent
Weight of lead salt/ weight of lead= 331.2/207.2=1.6 g/l

1.341513

BCF =5.05/4.95=1.020202

1.267434

TA=(1.97+0.46+0.13+0.01)/(2.02+0.24+0.19+0.03)=
0.964981

1.529412
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