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Abstract-Rapid urbanization all over the world has resulted in
an increase in water treatment technologies. But, in rural
India, where 70 percent of India’s population lives, irregular
electric supply and poor economic condition of people are
major obstruction for use of now days available advanced
water treatment technologies. So Biosand filter is one of the
good option. This paper reviews the study of various research
works that had been done, in order to modify biosand filter for
better treated water quality.This study emphasis on biosand
filter.
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1. INTRODUCTION

In Manydeveloping and under developing countries
are facing water problems due to lack of clean supplied water.
It is reported that more than 1.1 billion people are suffering
health problems for consuming unsafe water. About 74% of
India’s total population, currently about 1.25 billion, live in
rural areas. More than one third of the water available to them
is not potable. In a grim reminder that poor quality of drinking
water leads to serious health problems.

The potential for contamination during transport and
storage makes the challenge of providing safe drinking water
even greater in case of decentralized water distribution system.
So points of use (PoU) water treatment technologies are
preferred. Commercial purifiers are not affordable to poor
people in developing countries like India due to higher capital
and operating costs. Dependency of these purifiers on
electricity is also a hindrance to the use of such purifiers.

Biosand Filter (BSF) is one of such PoU
technologies. It consists of a container with lid and diffuser
basin which is filled with layers of sieved and washed sand
and gravel. Lid is used to cover the container and diffuser is
used to distribute the feed water evenly over entire surface and
avoid the disturbance of biolayer. There is a standing water
height of 5 cm above the sand layer. A biological layer of
microorganisms develops at the sand surface, which
contributes to the water treatment. Contaminated water is
poured into the top of the filter on an intermittent basis. The
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water slowly passes through the diffuser, and percolates down
under gravity through the biolayer, sand and gravel. Treated
water naturally flows from the outlet. The biolayer is the key
pathogen removing component of the filter. Without it, the
filter is significantly less effective. The water from the filter
can be used during the first few weeks while the biolayer is
being established, but disinfection is recommended during this
time.

I1. MODIFICATION OF BSF

The efficiency of current BSF process is limited to
use on raw water with low turbidity. High turbidity water,
commonly used as a drinking water source in developing
countries, is defined as having turbidity >50 NTU in the
Guidelines for Drinking Water Quality(DWQ). Also the
weight of conventional BSF is high. So there is need to
modify conventionally used BSF. So this paper reviews the
study of various research works that had been done, in order to
modify BSF for better treated water quality. For convenience
their work is divided in following categories and its review is
taken in forgoing paragraphs.

I11. LITERATURE REVIEW

1. Sarkarl L&. Biswal S.K 2015, studieddifferent types of
charcoal mixture such as bamboo, coconut and wood and
carbon mat as an important filter media was used for the
modification of BSF. The filter had seven layers with
gravel, sand, carbon mat and charcoal which were
responsible for filtration process. Different turbid iron
rich water samples were collected from tube wells and
river of various locations of Khordha district, Odisha .
The charcoal based BSF showed better performance
towards the removal of iron and turbidity. The modified
BSF showed higher removal efficiency of chloride,
calcium and magnesium but also enriched water with
minerals like sodium, potassium a maintain pH of water
6.88 to 7.34 which is suitable for drinking water.

2. Divelbiss D.W, 2012, had studied to measure the effect of
various environmental health factors and household
demographics on the operation and maintenance of the
Bio sand filter and diarrhea health burden in the region.
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Filter operation and maintenance, adequate sanitation,
improved water supply, soap present in the home, and
additional water treatment has a positive effect on proper
filter operation and maintenance. The direction and
magnitude suggest that households who practice keeping
soap available for use also tend to maintain their filter
properly. Therefore, households that are already
accustomed to completing personal hygiene practices may
also be willing to accept new solutions to improve their
water quality

3. Ahammed M M&Davra K 2011, modified BSF by
introducing al0-cm thick layer of iron oxide-coated sand
(10CS). Long-duration (about four months) tests were
conducted to compare the performance of the modified
BSF with the conventional BSF. Water from two different
sources was used in the study: i) Tap water collected from
tap of Environmental Engineering Laboratory of the Civil
Engineering Department of SardarVallabhbhai National
Institute of Technology, Surat, India and ii) canal water
from an irrigation canal near ONGC Colony, Surat, India..
The filter media had an effective size of 0.23mm and a
uniformity coefficient of 3.1. Result of the laboratory
experiments with full scale household filter showed that
conventional BSF had a low bacterial removal efficiency
during the maturation period .introduction of iron oxide
coated sand layer could improve the performance of the
BSF by at-list 1log10 unit throughout the filter run.
Filtration of water through BSF and MBSF did not result
in any significant changes in physico-chemical quality of
filtered water, and all remained within the drinking water
quality guideline values.

4. Themba O. M, 2011, modified BSF with the addition of
zeolites. Deionized water together with environmental
water (surface water and groundwater with low and high
turbidity). Results indicated removal of up to 80 calcium,
89 magnesium, 99 iron, 56 arsenic, 54 fluorides, 96
turbidity, 37 nitrates and 41% total organic carbon.
Higher turbidity (r = 0.024) and chlorophyll a (r = 0.566)
concentrations resulted in a decrease in the flow rate of
the filter which was between 1.74L/h and 19.20 (/h.
Higher chlorophyll a concentrations resulted in higher
turbidity (r = 0.609).

5. Fiorel M M1, Minnings K2 and Fiore3 L D; 2010,
studied BSF in which water for analysis was collected
from wells, filter spouts and storage buckets. Laboratory
analyses were performed on water samples using the
membrane filtration method to determine Escherichia coli
colony forming units (CFUs) bacterial removal efficiency
for the filters was 80%. Recontamination was an
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important problem and reduced the overall efficacy (from
well to storage bucket) to 48%.household were generally
satisfied with their filter's performance, citing improved
health and better tasting water.

6. Dr. David Manz2008, examined several factors affecting
the flow rate of the BSF as well as schmutzdecke
disturbance, volume of water treated, and previous
microbial loading to determine their effect on removal of
microbes. The water is collect from river water, reservoir
the microbial removals, based on the difference between
the microbial concentrations in the raw water and the
concentrations in the filtrate, may appear artificially
high.to0.7 to 0.8 void volume. conclude that the volume
of each charge should not exceed the void volume of the
filter, and should probably be less, approximately

7. 7.TommyNgai, 2003,developed BSF at Massachusetts
Institute of Technology to simultaneously remove arsenic
and pathogens from tube well water. The average arsenic
removal for the ABFs containing 5 kg iron nails is 93%.
Total coliform and E. Coliremoval for all filters are
reasonable at 58% and 64% respectively. Iron removal is
excellent at >93%. Flow rate is very high at 14L/hrs.

IV. DISCUSSION

It can be seen from various contributions made in
above mentioned paragraphs that, many researchers have
identified the issues related with modifying BSF in different
ways. Operational, material and constructional changes are the
major changes made in conventional BSF in order to modify.
Filtered water quality depends upon raw water turbidity.
From material changes it was found that sand coated with iron
oxide gives better treated water quality than uncoated sand.
Also from literature it is clear that the relationship between
various parameters such as flow rate, feed water turbidity and
biolayer thickness does not exist. So there is scope to develop
such relationship which will help in modifying BSF to meet
the drinking water standards

V. CONCLUSION

In India any of such works haven’t dealt with great
extent so far, the issue of Modifying BSF is handled by
various researchers mostly at foreign countries. Modified BSF
should not only be economical but also meet the drinking
water standards. It should also be suitable for feed water of
high turbidity and withstand the feed water quality variation. It
would be helpful to have review of the work done in
modifying BSF and apply the results to improvise
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conventionally used BSF. The study will also create many
research avenues in the water treatment in light of BSF.
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