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Abstract— In order, to explore the applicability of natural
fibre agave sisalana used in fixed aerated beds, the effect of
natural fibre on domestic wastewater was studied through
the analysis of the improvement of its physical, chemical
parameters. The different detention periods proportion was
carried out by indoor test simulation. The results clearly
demonstrated that natural fibrous material could improve the
removal efficiency of different parameters effectively.
Researchers have found some positive result with this
material. Further research is needed to make this satisfactory
replacement of sand filters which will lead to a sustainable
increase in removal efficiency of parameters using natural
fibrous material.
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I. INTRODUCTION

There is need to effectively treat wastewater generated at
various sources to create a hygienic environment. The
sewage after treatment may be disposed either into a water
body such as lakes, streams, rivers, estuary and ocean or into
a land. Wastewater reuse is becoming increasingly popular,
especially in areas affected by water scarcity.

The strength of domestic wastewater can be reduce
by using natural fibrous material as bed material. In this
treatment method agava sisalana fibre is used as a filter
media. The utilization of fixed films for wastewater
treatment process has been increasingly considered due to
inherent advantages over suspended growth systems. The
present work intended to study the application of the
comparative study between the fibre i.e Agave Sisalana as a
fixed bed for treating domestic wastewater and to know the
comparative removal efficiency of COD, BOD, Nitrate,
TDS, Chlorides with conventional gravel bed in small
volume reactor.

Il. MATERIALS AND METHODS

A. Materials

Agave Sisalana, is a botanical name of sisal fibre, it is a
species of Agave native to Southern Mexico but widely
cultivated in many other countries. The sisal fibre is used for
rope and twine, and other uses, including paper, cloth,
footwear, hats, bags, carpets. Sisal plants Agave Sisalana,
consists of a rosette of sword- shaped leaves about 1.5-2
meters (4.9 - 6.6ft) tall. It has a life span of 7-10 year and
produces 200-250 commercially usable leaves. Around 1000
fibres are present in single leaf.

B. Methodology

This method of treatment adopted using Agave Sisalana
fibre as a filter media follows the principle of trickling bed
filter in which wastewater is made to trickle over a filter
media containing seeding agent due to biological action, the
inorganic compounds present in wastewater gets
decomposed resulting in the reduction of strength of
wastewater. The method includes a plastic water tank used
as a model, having dimensions of 90 cm x 38 cm x 40 cm.
Five compartments are provided in water tank for batch
operation process. In which first two compartments are kept
as empty and in last three compartments fibre bags are to be
provided. These fibre bags are held on stainless steel stands
having desired height up to 10 cm & 8 cm resp.A bison
panels are to be used to make compartments in tank. Holes
are made in panels for smooth movement of water in zig-
zag pattern. To remove settled particles a sludge outlet is
provide at bottom of first compartment. Accessories such as
mesh, outlet, vent pipes and taps are used. Initially the
model is charged with distilled water and then the sample of
wastewater to be treated is fed in tank. A known volume of
sample (20L) is fed through inlet pipe at a continuous rate.
A wastewater is fed in tank at a rate of 5L per each day for 4
days detention period to maintain constant level of 20L in
each compartment. Wastewater is fed into tank get filtrated
or treated when it passes through the fibre bags provided in
compartments. After, this the parameters such as pH, COD,
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BOD, Chlorides and TDS are analyzed for the sample
coming the outlet by implementing the standard methods for
the Examination of Water and Wastewater, (APHA,
AWWA, 20th Edition).
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C. Sampling

The sample was collected from Aaditya Garden city society,
Warje, Pune. Sampling was conducted for every 24hrs for a
period of 12 days between 4 pm to 5 pm. Grab samples were
collected in plastic cans rinse with distilled water.

I11. EXPERIMENTAL SECTIONS

Various test were carried out on wastewater
Test conducted namely as: 1) pH, 2) BOD, 3) COD, 4) TDS,
5) chlorides, 6) sulphates.

Tests were conducted in standard laboratory as well
as few tests were conducted in college laboratory with 1S
specification and collaborated equipment’s. Standard
laboratory name: Lotus Water Testing and Analytical
laboratory, Sinhgad road, Pune. To evaluate the removal
efficiency of parameters of wastewater filtered from fibrous
material, the basic tests pH, Chloride, Total dissolved solids
at a various detention periods such as for 36 hours, 72 hours,
96 hours were carried out.

IV. RESULTS AND DISCUSSION

In this present study Agave sisalana fibre are used for
different detention periods. The study shows higher removal
efficiency for 36 hours detention period in comparison to 72
hours and 96 hours detention period.

TDS% | 240 189 175 | 2| 350 173 4291
Ch"j/;'des 21 1 20| 2532 | 15 | 4444 | 11 | 59.25
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Table 1: Removal efficiency for 36 h detention period
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Table 2: Removal efficiency for 72 h detention period

Removal efficiency for 72 hr detention period
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o
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BOD % 180 95 | 47.22 | 50 | 72.22 | 32 | 82.22
COD% | 260 107 34.61 153 48.07 190 58.07
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Table 3: Removal efficiency for 96 h detention periods.

Removal efficiency for 96 hr detention period
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A. Comparison of Results:
1) Graph showing comparative statement regarding

removal efficiency of BOD and COD for different
detention periods
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2) Graph showing comparative statement regarding

removal efficiency of TDS, Chloride, Sulphate for
different detention periods
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3) Graph showing pH values for different days
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B. Discussions

In comparison, Agave sisalana fibre removes pollutant to
great extent as well as it is easily available material. Use of
such natural fibres as aerated beds reduces the strength of
wastewater and the use of conventional sand as well. The
remaining sludge from the fibres can be use as manure for
gardening or agricultural purposes. And the treated water
can be reuse for other purpose.

V. CONCLUSIONS

In this study, some conventional and specific experiments
were conducted to evaluate removal efficiency of
parameters for various detention periods. Based on
experiment result and analysis from different detention
periods and proportions, following conclusions can be
drawn,

1) Considerable reduction in BOD, COD, TDS, chlorides
and sulphates were achieved.

2) The removal efficiency of BOD and COD by using
Agave Sisalana filter media was found to be 82.22%
and 58.07% respectively, for 36 hours detention period.

3) The removal efficiency of BOD and COD by using
Agave Sisalana filter media was found to be 75.71%
and 63.90% respectively, for 36 hours detention period.

4) The removal efficiency of BOD and COD by using
Agave Sisalana filter media was found to be 56.79%
and 60.42% respectively, for 36 hours detention period.

5) The operation trouble faced during the study was foul
odour emission due to the early decomposition of the
fibres.

6) The treated wastewater can be used for gardening and
other domestic purposes like washing and cleaning
purposes.

7) The spent fibres were rich in nutrient values and can be
used as organic manure.

8) This method is eco —friendly and can be used as pre-
treatment processes for wastewater treatment.

VI. FUTURE SCOPE OF STUDY

1) Media filtration technology has potential for application
to small scale systems. Multi- media filter is also a
recent development in the filtration technology which
involves use of conventional medias opposed to sand
used in the conventional sand filters.

2) It can also be concluded from the study that the media
filter may be considered as efficient pre —treatment
process for wastewater treatment.
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