Point-of-use water purification using clay pot water filters
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Abstract
Lack of clean water for use by rural communities in developing countries is of great concern globally. Contaminated water
causes water-borne diseases such as diarrhoea, which often lead to deaths, children being the most vulnerable. Therefore,
the need to intensify research on point-of-use (POU) water purification techniques cannot be overemphasized. In this work,
clay pot water filters (CPWFs) were fabricated using terracotta clay and sawdust. The sawdust was ground and sieved using
300, 600 and 900 µm sieves. The clay and sawdust were mixed in the ratios 1:1 and 1:2, by volume. Pots were then made,
dried and fired in a furnace at 850oC. Raw water collected from nearby rivers was filtered using the pots. The raw and filtered water samples were then tested for E. coli, total coliforms, total hardness, turbidity, electrical conductivity, cations and
anions. The 600 µm pot had the capacity to destroy E. coli completely from the raw water, whereas the 900 µm pot reduced
it by 99.4%. The 600 µm and 900 µm pots could reduce the total coliform concentration by 99.3% and 98.3%, respectively.
An attempt was also made to investigate the germicidal action of copper on the coliforms in raw water, with a view to utilising it in the CPWFs. Results showed that 10 g of copper, in the form of mesh made of thin wire of diameter 0.65 mm, had
the capacity to completely eliminate E. coli, by immersing it in 300 mℓ of raw water for 5 h, and total coliforms, by immersing it for 10 h. Subsequently, copper was added to the CPWF by placing the mesh in the receptacle of the CPWF. Tests
showed that copper could destroy any remaining E. coli in the filtered water, rendering the CPWF a completely viable POU
technique for producing clean water. All other critical parameters such as total hardness, turbidity, electrical conductivity
and ions in the filtered water were also within acceptable levels for drinking water quality. The filtration rate of the pot was
also measured as a function of grain size of the sawdust and height of the water column in it. The filtration rate was found to
increase with grain size and height in all of the pots.
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Introduction
According to a recent report by Water.org (2011), a US-based,
non-profit organisation committed to providing safe drinking
water and sanitation to people in developing countries, nearly
1 billion people – about 1 in 8 – lack access to clean water, with
only 4 years to meet the Millennium Development Goals of
the WHO-UN (WHO, 2010). More than 3.5 million people die
each year from water-related disease, 84% of which are children. Millions of women and children spend several hours each
day collecting water from distant, often polluted sources. It is
estimated that 443 million school days are lost each year due to
water-related illness. In the last 18 years, there has been only a
10% increase in the total population who have access to potable
water (WHO, 2010). In 2003, the World Bank predicted that
by 2015, 5–10% of the population of the Middle East, North
Africa, Latin America and the Caribbean would still be without
reliable potable water. It is estimated that 25% of Sub-Saharan
Africa will not have access to potable water resources in 2015
(Plappally et al., 2011).
Recently, several water filtration technologies have been
developed by educational initiatives and non-governmental
organisations (NGOs) to resolve potable water scarcity
(Sobsey et al., 2008). Some of the most studied and surveyed
techniques used around the globe for water purification are:
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chlorination with safe storage; combined coagulant–chlorine
disinfection systems; sunlight exposure techniques such
as SODIS, SOLAIR and UV radiation; reverse osmosis;
ceramic filtration and bio-sand filtration (Naddafi et al., 2005;
Plappally et al., 2011). A study aimed at determining the
efficiencies of 5 filters, namely, biosand filter-standard (BSFS), biosand filter-zeolite (BSF-Z), bucket filter (BF), ceramic
candle filter (CCF), and silver-impregnated porous pot (SIPP),
revealed that SIPP was the most efficient at removing bacteria and hence indicating that it can be an effective household
water treatment system (Mwabi et al., 2012). A point-of-use
water treatment system based on disinfection, flocculation
and sedimentation has been used to remove microbial and
arsenic contaminants from water and its potential for use in
developing countries has been assessed (Souter et al., 2003).
There is evidence that bromine disinfection is effective and
safe for large-scale maritime applications and seems to be
promising for household water treatment (McLennan et al.,
2009).
In 1981, Dr Fernando Mazariegos, a researcher at the
Central America Industrial Research Institute (ICAITI), in
Guatemala, developed a low-cost clay pot water filter (CPWF).
The goal was to make contaminated water potable for poor
people living in underdeveloped countries. Currently, there
are several countries worldwide which advocate the use of
CPWFs in rural communities. These include Cambodia,
Guatemala, Ecuador, Nicaragua, El Salvador, Honduras,
Cuba, Haiti, Mexico, India, Nepal, Indonesia, Ghana, Iraq,
Tanzania, Kenya, Uganda, Myanmar, Sudan, Thailand, Sri
Lanka, and Vietnam. Potters for Peace (PFP), a US-based
non-profit organisation founded in Nicaragua in 1986, used the
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