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ABSTRACT

Removal of pesticide residues from water samples was done in the
laboratory by using physical methods such as micronized charcoal powder, plant
charcoal, peanut crushed shells and zeolite. Most efficient adsorbent recommended
for the removal of pesticide residues was micronized charcoal powder followed by
plant charcoal and peanut crushed shells. The average of removal percentages for
organochlorine pesticides (OCPs) were 92.7 , 89.5, 88.9 and 76.8% for micronized
charcoal, plant charcoal, peanut crushed shells and zeolite, respectively. The highest
efficiency of zeolite was obtained in the case of dieldrin and P,P “DDE (100%), but it
was ranged between 77.4 and 83.3 % for orga nophosphorus Pesticides (OPPs), It is
recommended to use these natural adsorbents in water remediation as a practical
tools in a small scales

INTRODUCTION

Water is a basic and essential component of life. Life could not have
been created without water and will not continue without it. Providing safe
water for people is important for their health and well being. Guidelines for
pesticide residues in drinking water have been described by WHO to describe
the quality of water that is suitable for drinking purposes under all
circumstances. It in intended that these guidelines should be applied in
developing national standards, not only for community piped water supplies
but for all water used for drinking purposes, including that obtained from
community standpipes and wells and drinking water distributed by tankers or
in bottles.

EPA has set standards for more than 80 organic and inorganic
contaminants that may occur in drinking water and pose risk to human health.
Chronic effects occur after a persons consume a contaminant at levels over
EPA's safety standards for long period of time. The contaminant that can
have chronic effects are chemicals, which have the bioaccumulation effects
(e.g. pesticides, heavy metals and others ) (USEPA, 2001) .

Several studies were done to establish the efficacy of some adsorbents
to remove pesticides from water (e.g. Burke et al., 1981, Mullins et al., 1988,
Abdel- Razik et al., 1990, DWI, 1991 and Hutchinson et al., 1993 ). Thus, this
study aims to use some natural materials as adsorbents of chemical
contaminants wastes in drinking water under laboratorial programs .

MATERIALS AND METHODS

These experiments were conducted in the laboratory to investigate
the effect of some different physical methods for diposal of pesticides
wastes from water. n- hexane, anhydrous sodium sulphate and aluminum
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oxide were obtained from BDH, Lt.d company. Organochlorine pesticides,
reference standard : HCH isomers (a,,and y ) aldrin, heptachlor P,P’— DDE.
dieldrin and O,P~ DDD .were obtained form Applied Science Cat. No. ea
584. organophosphorus pesticides, chloropyrifos and chloropyrifos- methyl
were obtained from Dow company, Milford, USA .

Removal of pesticides by using:

1.Demicorizied charcoal powder

One liter of drinking water was spiked with each 0.05 and 100 ppm
for organochlorine (OCPs) and organophosphorus (OPs) respectively,
sample was filtrated through glass column (30x 2.5 cm ) packed with 5% cm
(length) of sandwiched between two layers of glass wool. Collected
demicronized charcoal powder. Extract was taken for pesticides residues
analysis.

2. plant charcoal.

The plant charcoal was ground and sieved from 10 mesh sieve.
Spiked samples was filtrated through analytical column packed with 10 cm
length of plant charcoal .

3. peanut crushed shell.

The shells were washed by distilled water and dried at oven set at 60
°C for overnight. The adsorbent was ground and sieved from 30 mesh sieve
and used in a packed column at length of 10 cm.

4. Zeolite rock.

The rock was ground and sieved from 80 mesh sieve.The column
was packed with adsorbent for length of 5 cm. The filtration procedure needs
approximately four hours, A drinking water with any treatment was used as a
control.

Pesticide residues analysis.

50 ml of n- hexane were added to 1L of water and skated for 30min.
The organic layer was separated and passed through anhydrous sodium
sulphate. The procedure was repeated, the organic layers were combined
and evaporated to 1ml by rotary evaporator set at 40 °C. The sample was
loaded on an analytical column packed with 1 g of aluminum oxide
(deactivated with 1% H20) and eluted with 8 ml of n- hexane. The extract was
concentrated tol ml for gas chromatography determination .

GC- condition.

GC tracor- 222 equipped with Nié —electron capture detector (ECD)
was used. The analytical glass column (6 ft x4 mm ) was packed with 4% SE
30/ 6% OV 2/0 on Chromasorb Q (80-100 mesh). The column oven and
injection port were operated at 200°C, while the detector was set at 300°C.
The flow rate of nitrogen was 35 ml / min with a detector sensitivity range of
50 to 100 .

Standard solutions and precautions were done in the analytical
procedures to avoid any contamination. The detection limits of tested
pesticides were ranged from 50 — 100 pg. But the recovery percentages were
ranged from 64.2 to 88.5%.
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RESULTS AND DISCUSSION

Removal of pesticide residues from water samples using different
adsorbents are explained that data in tables (1 and 2). The results indicated
that the most efficient adsorbent recommended for the removal of pesticide
residues was micronized charcoal followed by plant charcoal and peanut
crushed shells. the average of removal percentages for OCPs was 92.7,
89.5, 88.9 and 76.8 % for micronized charcoal, plant charcoal, peanut
crushed shells and zeolite, respectively. In case of OPs, it was 95.5, 80.4 ,
73.9 and 71.4% for micronized charcoal, zeolite, plant charcoal and peanut
crushed , shells, respectively .

The highest efficiency of zeolite was obtained in the case of dieldrin and
P,P~DDE (100%), while the lowest was for B-HCH (28.9%). On the other
hand, there was no considerable differences in the removal of chloropyrifos
between peanut crushed shells, micronized and plant charcoal. Zeolite was
the lowest efficient for chloropyrifos removal (Table 2). Concerning the
removal of OPs from water samples, zeolite was the most efficient tested
adsorbent, where the rate of adsorption ranged between 77.4 and 83.3%.
The efficiency of peanut crushed shells for removing OCCs ranged between
71.1 and 100%, while for Ops it ranged from 48.1 to 94.6% .

Our data are in agreement with that showed by (Zayed et al., 1994.,
Thacker et al.,, 1997 and Keerthinarayana and Bandypoadhyay, 1997).
However, activated plant charcoal is the most efficient for pesticide removal
from water especially OCPs. On the other hand, Scott (2001) mentioned that
zeolite is most efficient for OPs compounds in contrast with that previously
obtained in our study.

A major advantage of this proposed process is in the potontential
safety of these materials . Concentration of pesicides on a solid matrix
facilitate the ease of handling and spills could be more easily managed than
in liquid from ( mullins etal., 1993).

Generally, we can say that, based on the available information and to
avoid hazard and human health impact from exposure to contaminated water,
the adsorbent material must be used as a practical tools in risk management
programs. Also, in a personal case , it is useful and low cost facilities in
houses and small building to apply for providing ruther safe drinking water for
drinking and other domestic purposes.
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Table (1) : The efficiency of different adsorbents for removing organochlorine pesticides in water samples .

Demlcropnolsveéje(r:harcoal plant charcoal Peanut crushed shell Zeolite rock
Pesticides Initial | Final % of Initial [y %o | Inital [ Final | %of | Inital | Final % of
(ppb) (ppb) removing (ppb) removing | (ppb) | (ppb) | removing | I(ppb) (ppb) removing

a-HCH 50 1.88 96.3 50 8.13 83.8 50 8.13 83.8 50 21.88 56.3
Lindane 50 2.24 91.5 50 9.32 81.4 50 7.63 84.8 50 8.48 83.1
B-HCH 50 9.62 80.8 50 9.62 80.8 50 6.73 86.5 50 35.58 28.9
aldrin 50 6.66 86.7 50 3.35 93.3 50 28.9 71.1 50 15.56 68.9
Heptachlor epoxide 50 ND 100 50 5.00 90.0 50 2.86 94.3 50 2.86 94.3
P,P’- DDE 50 ND 100 50 6.66 86.9 50 4.17 91.3 50 ND 100
dieldrin 50 ND 100 50 ND 100 50 ND 100 50 ND 100
O,P’-DDD 50 6.82 86.4 50 ND 100 50 ND 100 50 9.10 81.8
IAverage % — — 92.7 — — 89.5 — — 88.9 — — 76.8

Table (2) : The efficiency of different adsorbents for removing of organophosphorus pesticides in water samples .

Pesticides
chloropyrifos chloropyrifos — methyl Mean of
Adsorbents Intial Final % of intial Final % of % removing
(ppm) | (ppm) | removing | (ppm) | (ppm) | removing
Demicronized charcoal powder 100 ND 100 100 9.1 90.9 95.5
Plant charcoal 100 48.5 515 100 3.6 96.4 73.9
Peanut crushed shells 100 51.9 48.1 100 5.4 94.6 71.4
Zeolite 100 22.6 77.4 100 16.7 83.3 80.4




