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Abstract
Arsenic (As) is a toxic element, its presence in groundwater causes severe human health issues, which reqire
proper treatment before its use as drinking water. Iron oxide coated sand shows good adsorbent property for
removal of arsenic from groundwater. The present study describes method for removal of arsenic, total coliform
and faecal coliform from contaminated groundwater using iron oxide coated sand and charcoal in batch studies
conducted as a function of adsorption time (30, 120 and 240 minutes), flow rate (1, 2, 4 and 7 l
h-1), thickness of filter media (5, 7.5 and 10 cm) and initial arsenic concentration (0.10 and 0.25 mg l-1). The
maximum As+3 removed was 100 percent for initial concentration of 0.25 mg l-1 and 0.10 mg l-1, respectively for
adsorption time of 120 minutes at flow rate of 1 l h-1 for thickness of filter material 10 cm. For concentration
less than 0.10 mg l-1, thickness of filter media (IOCS + charcoal) can be taken as 10 and 20 cm, flow rate 1 l
h-1 and adsorption time 120 minutes for removal for total coliform and faecal coliform. The batch study suggests
that iron oxide coated sand can be effectively used to achieve a low level of arsenic in drinking water.
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Introduction
India is one of the countries bestowed with highpotential and nature-gifted rich water resources.
Despite this, there is a scarcity of potable quality
water. Population explosion, economic progress,
poor management and contamination of water
sources are the main reasons for scarcity of
assured quality of water (Garg and Hassan, 2007).
Arsenic in drinking water has been reported as
the most wide spread geogenic contaminants in
water sources worldwide (EPA, 1999). Arsenic
occurs in both inorganic and organic forms in
natural water. Inorganic arsenic is the result of
dissolution from the representing minerals phase,
such as arsenolite (As2O3) and arsenic oxide
(As2O5). In natural water, arsenic is mostly found
in trivalent [As+3 ] or pentavalent [As+5] states
(Cullen and Reimer, 1989). In India, high arsenic
and iron content in drinking water is a major
problem in most parts of the north-eastern (NE)
region (Singh et al., 2008). The states of
Jharkhand, Bihar, West Bengal, Madhya Pradesh,
Uttar Pradesh, Punjab etc. are badly affected by
groundwater contaminated with arsenic
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(Chakraborti et al., 2004; Chakrabarti et al., 2008).
South Tripura was also found to have high
contamination of water with respect to iron and
arsenic (Banerjee et al., 2011).
In Punjab, groundwater serves as the primary
source of drinking water for more than 95% of
the population. The groundwater quality in the
state is deteriorating day by day and is of major
concern nowadays. The groundwater pollution
could be attributed to anthropogenic as well as
result of minerals dissolving from weathered rock
and soils. The most important anthropogenic
factor responsible for ground water pollution is
urban and industrial waste water. This waste water
is often not treated before its release into sewerage
drains. Direct releases of untreated effluents to
water bodies can potentially contaminate ground
water. The contamination of ground water by
heavy metals is a serious ecological problem as
some of these like arsenic and lead are toxic even
at low concentrations, are non-degradable and can
bio-accumulation through food chain (Kar et al.,
2008). The underground water content due to
elevated arsenic concentration which are usually

