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ABSTRACT: Introduction:

Pesticides can be significant in 1. In recent years the use of pesticides
agricultural areas as a diffuse source of has been significantly increased. Since
groundwater pollution. The presence of most of the pesticides are used in open

these materials in groundwater, even in environment as a spray, due to the

. . ] excessive guantities - of pesticides
minute concentration, can have serious q P

: . sprayed, the unused pesticides and
consequence in relation to the

. g their intermediates were observed in
portability of the water. Endosulfan is -

groundwater and in river throughout

extensively used all over the world for

the year. The presence of these

the control of many insects in a variety materials in groundwater, even in

of crops. Due to long environmental life minute concentration, can have
span of endosulfan, it is essential for its serious consequence in relation to the
removal from its aqueous solutions. portability of the water. The impact of
Neem leaves and algae were used as an pesticides on groundwater quality
adsorbent for removal of endosulfan depends on the properties of the

from aqueous solution. At equilibrium pesticide residue, rainfall or irrigation

rates, and soil characteristics. Most
neem leaves and algae shows 77% and

. . pesticides are relatively insoluble in
61% removal efficiency respectively

water while others are readily
absorbed by soil particle or are subject
Keywords: pesticide, endosulfan, neem to microbial degradation [1, 2].
Endosulfan(6,7,8,9,10,10-hexachloro-

1,5,5a,6,9,9a-hexahydro-6,9-methano-

leaves, algae, adsorption. 2
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2,3,4- Dbenzo(e)dioxathiepin-3-oxide)
is an organochlorine insecticide
(Figure 1). It is extensively used all
over the world for the control of many
insects in a variety of crops. It can
spread from the original source
affecting remote human and aquatic
life. Endosulfan is already classified as
highly toxic (yellow label) pesticide
by the Central Insecticides Board, still
India is one of the largest consumer
and producer of in the world.
Endosulfan is low-priced pesticide
with active pest control in variety
of crops especially for vegetables
due to this; endosulfan is still used
in  many countries after its
complete ban. Most farmers are
only concerned for the low-cost of
the pesticides for protecting their
crops from pests in order to grow
worthy yield but have slight worry
for the harmful effects of these
pesticides on the soil and

environment [1, 2, 3].
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Figure 1: Chemical structure of Endosulf.

The presence of Endosulfan in the
environment leads to several health effect
which mainly includes genetic disorders.
Aerial spraying of endosulfan on the crops
in in a village in southern India has
responsible to the large occurrence of birth
defects. Due to long environmental life
span of endosulfan, it is essential for its
removal from its aqueous solutions [4].
Many different methods are available for
the removal of adsorption of endosulfan
forms its aqueous solution [5]. In the
present paper, low cost adsorbents neem
leaves and algae were investigated to
remove endosulfan from  aqueous
solutions.

2. Materials and Methods:

2.1 Preparation of adsorbents:

Neem leaves and algae were selected as a
low cost adsorbent. After collection,
adsorbents were washed with distilled
water and dried till constant weight was
obtained. Then crushed and passed
through 100 mesh sieves and finally stored
in airtight bags for further use. The
activated carbon was used as it purchased.
2.2 Chemicals:

Commercial grade endosulfan was used
for the experimentation. All other used
chemicals were is of analytical grade

reagents.
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2.3 Experimental Method:

The experiments were performed in batch
mode. In each experiment, 150 ml of
adsorbate of known concentration was
mixed with desired quantity of adsorbents
in 100 ml conical flasks. The mixture was
agitated for 1 hours at constant speed.
After this agitation of 2 hours the sample
was  filtered and the  adsorbate
concentration of the filtrate was analyzed
by analytical method reported in “Indian
Standard Specification for Endosulfan
Technical” [6].

3 Result and discussions:
3.1 Effect of dose

The effect of adsorbent dosage on removal
of endosulfan was observed and plotted on
a graph (figure 2). The graph shows the
percentage removal of endosulfan against
the dosage of adsorbent (g/150 mL). The
dosage of adsorbent varied from 0.5 g/150
mL to 4 g/150 mL keeping the
concentration of endosulfan  fixed.
Theoretically, increasing the dosage of
adsorbent increases the adsorption. This
ensures greater removal of endosulfan.
This is due to the initial availability of

more vacant spots for adsorption.
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Figure 2: Effect of adsorbent dosage on

removal of endosulfan

From figure 2 it can be shown that, the
neem leaves shows better adsorption than
other adsorbent. After one hour of contact
time, neem leaves shows about 83%
removal efficiency for endosulfan. Algae
give 62% of removal efficiency. For
higher dose of adsorption for algae
desorption rate may be more. Due to this
the percentage removal is lowered. For
further experimentation 3 g/150 ml dose is
fixed.

Effect of time:

The study of Kkinetics of adsorption is
essential for determination of effectiveness
of an adsorbent. It tells us the rate of
uptake of adsorbate on adsorbent.
Adsorption Kinetics also describes the
residence time for adsorbate uptake at the
interface of solid and solution [7]. The
effect of time of contact on endosulfan
adsorption is given in figure 3. The figure
shows that the removal of endosulfan
increases gradually upto 30 minutes of

contact. There is no noteworthy change in
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removal after these durations of time. A
more number of available sites on surface
are for removal of endosulfan during the
early adsorption stage. The removal rate of
endosulfan is higher firstly as a larger
surface area is available for adsorption.
Higher time of contact makes it difficult
for bigger size of endosulfan to diffuse
deeper into the adsorbents [8].
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Figure 3: Effect of contact time on
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removal of endosulfan

From Figure 3, neem leaves shows good
removal rate for the endosulfan uptake. At
equilibrium neem leaves and algae shows
77% and 61% removal efficiency
respectively. Neem leaves takes 75
minutes while algae take 60 minutes to

reach the equilibrium.

Conclusion:

The test conducted shows that the
efficiency of neem leaves is greater than
algae. But as neem leaves and algae are
considered as the waste product, and their
cost is too low compared to the activated

carbon and they are economical to use.
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