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Abstract: Tn this study, the possibility of using wastes of construction, especially, the waste of granite in water
filtration is considered. A pilot plant is designed consisting of two columns, the first one is a sand filter which
1s used for comparison while the second one 1s the assigned granite filter. The pilot plant was run for two times,
the first nm was carried out with filtration rate of 5 m/h, pH of 7.6, Total Dissolved Solids (TDS) of
595 ppm, Temperature (T) of 30°C and Electrical conductivity (Ec) of 1193 pS/cm while the second run was
carried out with filtration rate of 7.5 m/h, pH of 7.8, TDS of 621 ppm, Ec of 1237psec/cm and T of 31°C. The
maximum values of turbidity removal efficiency corresponding to first run for sand and gramite filters are 84.89
and 84.12, respectively while the maximum values of turbidity removal efficiency corresponding to second run
for sand and granite filters are 80.66 and 74.77, respectively. The results show that the maximum values of
removal efficiency of Total Suspended Solid (TS8) corresponding to first run are 84.77 and 82.44 for sand and
gramite filters, respectively while the maximum values corresponding to second run are 80.55 and 76.68 for sand
and gramte filters, respectively. The results corresponding to both runs demonstrate that the removal efficiency
of urbidity and TSS of granite filter approach the removal efficiency of sand filter, thus, it can be deduced that
the granite filter yields satisfactory results as a filter media.

Key words: Water treatment, filtration, turbidity removal, filter media, total suspended solid, electrical

conductivity

INTRODUCTION

Filtration 1s an important stage of the water treatment
processes used in the production of potable water,
mcluding the passage of water through porous material.
The filtration process can improve both physical and
microbiological quality. The essential purpose of the
filtration process is to remove the water turbidity that is
mainly composed of suspended particles (silt and clay),
biological particles (plankton, bacteria) and floc.
Filtration can also remove dissolved components such as
phosphorus and metal ions. This step sigmficantly
enhances water quality by removing most suspended
particles and bacteria found in the water, making them
almost drinkable (Birmie et al, 2002). Furthermore,
filters  differ
characteristics because of the technology and materials
used which vary from place to place, resulting in

water in design and operational

considerable difference m thewr performance upon
specific water pollutants (Kiagho er al., 2016). Direct
filtration is considered as an appropriate process for
treating turbidity.  The

replacement of the conventional treatment system by

surface water with low
direct filtration can significantly increase cost savings (up
to 35%), due to the elimination of traditional

sedimentation (Zouboulis et al., 2007). The properties of

filter media have great impacts in influencing filter
performance in addition to selecting the media. The
characteristics comprising size, shape, density, hardness
and the granular bed created by grain are also important.
Although, the choice of the type of the filter media and
characteristics are representing the main core of any
filtration process, the selection of the required system
is usually dependent on arbitrary decisions, traditions
or standard approaches (Gholikandi et al, 2012). The
filter media 1s usually contained m the concrete filter
tanks, all of the same size but the size will vary greatly
from work to work. In general, the mimmum number of
filters is to allow one filter to be out of service, yet
sufficient capacity is available to meet the average
demand (Bourke et al, 1995). One of the most popular
materials is the sand and its traditional exploitation in
water treatment plants due to its widespread availability,
acceptable low cost and the convincing results of its
use as a [ltration material. Sand filters become the
dominant filtration method in most countries in all over
the world Sand classification may be accomplished
in the rapid backwashing of filters by leaving fine
sand on the top which consequently can limit the capacity
of the traditional rapid sand filters. Floc particles that
have been removed in filtration process may be
accumulated on the upper layers of the filter causing
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most non-nexploited filter thickness (Al-Rawi, 2009).
Charcoal shows better performance than gravel when it
used as a filter for removing or decreasing turbidity,
because charcoal may have a slightly lngher surface and
porous than gravel which in tun can
other corresponding filtration
processes such as adsorption (Nkwonta et al, 2010).

Single plastic filters and dual filters produce water of

increase
sedimentation and

the same high quality as sand filter. Plastic filters were
slower in developing head losses by <8-78% and
had a longer running time than the sand filter wiule
dual filters were slower in developing head losses by
about 14-16% and had a run time of about 12-40% of
the sand filter (Al-Baidhani and Shubir, 2013). Using the
anthracite material as a layer of the dual-media filter
enhances the removal efficiency of orgamc matter
compared with a filter wusing single
(Noredinvand et al., 2016).

This study aims to exploit the waste of constructive
materials in water filtration. The selected material in this

media

study 1s the waste of granite used as a constructive
material for floor coverings.

MATERIALS AND METHODS

A pilot plant consisting of two columns made of
plastic was designed with dimensions of 100 cm height
and diameter of 8 cm, the first column represents the sand
filter used here for comparison and the second column
represents the filter that used the waste of granite as a
filter media in Fig. 1a. The waste of granite was cleaned,
crashed and sieved in grain size of (0.6-1) mm and (1-2)
mm in Fig. 2.

The nfluent water had specifications similar to those
of the water entering the conventional water treatment
plants. The water parameters were examined and analyzed
were turbidity, pH, total suspended solids, conductivity,
temperature and total dissolved solids. The filter media of
sand and granite was placed separately in each column
with two layers having height of (25 cm) in each layer
and in the bottom of each column was placed a
supporting layer of gravel (10 cm). The gran size of each
media was (0.6-1) mm in upper layer and (1-2) mm m lower
layer in Fig. 1b. Filtration rates were 5 m/hand7.5m/h
(Al-Baidhani and Shubir, 2013) and the samples were
taken every 40 min.
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Fig. 1: a) Pilot plant and b) Schematic diagram of pilot plant
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Fig. 2: The grain sizes of waste granite media filter: a) 0.6-1 mm and b) 1-2 mm

RESULTS AND DISCUSSION

Figure 3 shows the turbidity removal efficiency of
sand and granite filters at the first run which was carried
out with filtration rate of 5 m/h, pH of 7.6, total dissolved
solids TDS of 595 ppm, Temperature (T) of 30°C and
Electrical conductivity Ec of 1193uS/cm. The maximum
values of turbidity removal efficiency at first run were
8489 and 8412 for filters,
respectively.

Figure 4 shows the turbidity removal efficiency of
sand filter and the granite filter at second run which was
carried out with filtration rate of 7.5 m/h, pH of 7.8, TDS of
621 ppm, Ec of 1237uS/cm and T of 31°C. The maximum
values of turbidity removal efficiency at second run were
80.66 and 74.77 for sand and granite filters, respectively.
Figure 5 shows the removal efficiency of Total Suspended
Solid (TS8) of sand filter and the granite filters at first run.
The maximum values of removal efficiency of Total
Suspended Solid (TSS) at first run were 84.77 and 82.44 for
sand and gramite filters, respectively.

sand and granite

Figure 6 shows the removal efficiency of Total
Suspended Solid (TSS) of the sand filter and the granite
filters at second run. The max values of removal
efficiency of Total Suspended Solid (TSS) at second run
were 80.55 and 76.68 for sand and gramite filters,
respectively. The removal efficiency of filter depend on
many factors such as filtration velocity, rumning time,
gramn size of filter media, thikness of filter media and water
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.3: Comparison between the twhbidity removal
efficiency of the sand filter and that of the gramte
filter at the first run (filtration rate = 5 m/h, pH =
7.6, TDS = 595 ppm, Ee. = 1193 uS/em, T = 30°C)
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Fig. 4: Comparison of the turbidity removal efficiency
between the sand filter and the granite filter at
second run (filtration rate = 7.5 m/h, pH = 7.8,
TDS =621 ppm, Ec = 1237 uS/em, T =31°C)
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Fig. 5: Comparison of the removal efficiency of Total
Suspended Solid (TSS) between the sand filter
and the granite filter at first run (Filtration rate = 5
m/h, pH = 7.6, TDS = 595 ppm, Ec = 1193 pS/em, T
=30°C)
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Fig. 6; Comparison of the removal efficiency of Total
Suspended Solid (TSS) between the sand filter
and the granite filter at second run (Filtration rate
=75 mh, pH = 7.8, TDS = 621 ppm, Ec. =
1237u8/em, T = 31°C)

properties, especially turbidity and total suspended solids
(Binnie et al., 2002). The results demonstrated that the
removal efficiency of turbidity and total suspended solid
of sand and granite filters mcrease with the ncrease of
the running time. In addition, the experimental results
carried out at both runs reveal that the removal efficiency
of turbidity and TSS of granite filter approach the removal
efficiency of sand filter, thus, it can be deduced that the
granite filter gives convineing results as a filter media.

CONCLUSION

The experimental results of this research covering
both runs reveal that the removal efficiency of turbidity

and T3S of granite filter can be competitive to the removal
efficiency of sand filter. Tt can be concluded that the
gramte filter gives satisfactory results as filter media. This
in turn adds that the wastes of some construction
matenials namely gramite can be considered worthily in the
exploitation of designing reliable water filters.
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