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inspection results, the turbidity value exceeds quality standard
Permenkes No. 32/2017, which is 45.2 NTU. The high turbidity
value causes the turbid water to need special treatment, one of
Clean water which is by filtration with silica sand slices as filter media. This
Filtration study is experimental research using a pre-posttest without a
Turbidity control design. This research aims to determine the effect of
Silica sand turbidity reduction on the variation of silica sand filter media (5-
Size of filter media 6 mesh), 7-10 mesh, and 11-18 mesh with a height of 60 cm. The
population of this research is clean water at PT. XYZ, with as many
as 36 samples used in this research. The results of effective and
efficient turbidity reduction are on silica sand media measuring
5-6 mesh, with an average percentage of turbidity reduction of
80.49%. The conclusion of this study is the effect of silica sand
filter media size variation on turbidity drop of clean water in PT.
XYZ. It is recommended for the industry to apply clean water
treatment with the filtration method using 5-6 mesh silica sand
media, and further researchers are expected to conduct a test
regarding the lifetime of the silica sand media that will be used.
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G000
INTRODUCTION

Water is one of the natural resources that has a very important role in survival for humans
and it is certain that life will not exist without water. Water is widely used in sanitary hygiene
purposes for personal and industrial hygiene. The increasing population density and the
fulfillment of industrial water quantity causes water demand to also increase. Increasing
water demand must be followed by improving the quality of clean water used [11.

Water quality is a component that describes the suitability or suitability of water with the
type of use such as the use of water in daily activities. Some industries even make water as
the main raw material in the production process. Clean water used by PT. XYZ comes from 2
sources, namely drilled wells and springs (mountain water). The results of observation and
inspection found that clean water in one of the industrial wells had turbid characteristics,
there was small floc in it as well as the presence of yellow water piping due to rust. The initial
turbidity value of 45.2 NTU has exceeded the value of clean water quality standards according
to Permenkes No. 32 of 2017.
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Turbidity is measured using the light effect to determine the state of raw water with the NTU
scale. Turbidity in water can be caused by the presence of organic matter such as clay, silt
deposits, colloidal and other microscopic organic particles. Suspended organic or inorganic
solids cause water to turn more turbid. These organic substances can come from weathered
rocks, metals or weathering from plants or animals. Turbid water treatment so that it returns
to clarity can be done according to the level of turbidity in the water [21.

The process of water treatment in turbid conditions depends largely on the degree of
turbidity. The higher the turbidity level of water, the more special treatment or handling is
needed to return to clarity. One form of processing is purification with a filtration process
(filtration) which has advantages, is cheap in maintenance and maintenance, and the
technology is quite simple. Filtration is the process of removing particles / floc in water. In
the filtration process, solid particles suspended in the fluid are removed physically or
mechanically by passing them through the filter medium BI. In this study, the water treatment
process was carried out by water purification method, namely the filtration method using
silica sand.

Silica sand or commonly referred to as quartz sand is the result of weathering rocks that
contain major minerals such as quartz. The sand is used to remove physical properties of
water, such as turbidity or muddy water and eliminate odors in water [4l. In previous research
conducted by Aziz (2014), using a slow sand filter in the form of single media can reduce the
level of turbidity levels that are quite high by 99.75%. The study was conducted using a silica
sand media size of 0.6 - 1 mm with a media thickness of 20 cm [51,

In Darmono’s research (2005), the most optimal size of silica sand media is 6<0.5 mm. The
higher the porosity of silica sand, the higher the absorption rate. In line with other studies
conducted by Pinem (2019), the use of silica sand filter media with a thickness of 60 cm
resulted in turbidity reduction efficiency of 97.54% l6l.

Based on the description above, researchers are interested in conducting research aimed at
determining the effect of variations in the size of silica sand filter media (5-6 mesh, 7-10 mesh,
and 11-18 mesh) on reducing turbidity values with a thickness of each filter media of 60 cm
and using a down flow filtration system. It is expected to be an alternative for PT. XYZ to treat
clean water in accordance with the requirements of predetermined quality standards.

MATERIALS AND RESEARCH METHODS

This study is an experiment that aims to determine the value of turbidity reduction in clean
water using variations in the size of silica sand filter media. The research design used was pre-
posttest without control. The type of treatment given is a variation in the size of silica sand
filter media (5-6 mesh, 7-10 mesh, and 11-18 mesh) with each media thickness of 60 cm. The
sampling technique is carried out by grab sampling technique, which is taking samples at a
certain time and place. Data collection tools in this study are turbidity, ruler, and labeling
equipment on samples.

The research was conducted in the area of industrial clean water treatment. The study
population came from an industrial borewell, and the study sample was some water from one
of the problematic industrial wells. The sample size of the study based on Gomez's
calculations was 36 samples (for pretest 18 samples and posttest 18 samples). The design of
the research tool uses 3 pieces of filter tubes measuring 4 inches with a height of 100 cm, the
amount of flow used is 0.0178 L / second.

The sampling procedure is carried out by opening the tap and letting it flow for 2-3 minutes
at a certain flow speed, then rinse the sample bottle 3 times rinse. The next step, bring the
sample bottle close to the sample water faucet in an inclined position so that the sample water
enters through the walls of the bottle and wait until the sample bottle is fully filled. After the
bottle is fully filled, the sample water is taken to the laboratory for turbidity examination.
Research data from the results of turbidity value examination in the laboratory for pre-
posttest samples as many as 36 samples. The data obtained is then coded and then processed
and analyzed using SPSS software. Data analysis used includes univariate analysis and
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bivariate analysis. Univariate analysis aims to find out the pictures of the variables studied,
explain and describe each research variable, so that the average turbidity decrease can be
known using variations in the size of silica sand filter media measuring 5-6 mesh, 7-10 mesh,
11-18 mesh. Bivariate analysis was performed using the one-way anova test.

RESULTS OF RESEARCH AND DISCUSSION

The study was conducted by looking at the turbidity value before and after treatment which
aimed to determine the results of reducing turbidity in clean water samples. The sampling
time was carried out in May 2022 at 09.00-11.00 WIB and 2 repetitions were carried out per
day. Pretest samples are taken from the reservoir water of borehole 4 and posttest samples
are taken simultaneously after the water comes out after filtering. The water sample is sent
to the Regional Health Laboratory to be checked for turbidity value. The results of the
examination and the percentage of turbidity value reduction using variations in the size of
silica sand media before and after treatment can be seen in table 1 and table 2.

Table 1. Turbidity Value Examination Results Using Variations in the Size of Silica Sand
Media Before and After Treatment

Turbidity Examination Results (NTU)

Repetition Filter 1 Filter 2 Filter 3
Size 5-6 mesh Size 7-10 mesh Size 11-18 mesh
Pretest Posttest Pretest Posttest Pretest Posttest
1 35.15 7.31 35.18 5.66 35.16 4.5
2 35 7.08 34.9 5.56 35 6.29
3 35.6 6.17 35.21 5.78 36.2 5.23
4 3591 7.28 35.82 5.68 35.8 4.83
5 36.11 6.83 36.12 6.22 36.1 4.5
6 35.36 6.9 35.24 5.82 35.26 4.81
Average 35.52 6.93 35.41 5.79 35.59 5.03

Based on table 1. It can be seen that the highest average turbidity reduction value is found in
filter 3 with an average value before treatment of 35.59 NTU and an average value after
treatment of 5.03 NTU.

High levels of turbidity in water are caused by the presence of live or dead algae or other
organisms and generally turbidity is also caused by mud or clay, suspended objects containing
metals, algae and bacteria. This all causes the water to become cloudy, smelly and colorful due
to the presence of impurities that decompose in the water in large enough quantities [71.

Table 2. Percentage of Turbidity Reduction Before and After Treatment

Turbidity Examination Results (NTU)

Repetition _ Filter 1 . Filter 2 . Filter 3
Size 5-6 mesh Size 7-10 mesh Size 11-18 mesh
Decrease (NTU) % Decrease (NTU) % Decrease (NTU) %
1 27.84 79.20 29.52 83.91 30.66 87.20
2 27.92 79.77 29.34 84.07 28.71 82.03
3 29.43 82.67 29.43 83.58 30.97 85.55
4 28.63 79.73 30.14 84.14 30.97 86.51
5 29.28 81.09 29.9 82.78 31.6 87.53
6 28.46 80.49 29.42 83.48 30.45 86.36
Average 28.59 80.49 29.63 83.66 30.56 85.86

Based on table 2. It can be seen that the highest average percentage of turbidity reduction is
found in filter 3 with a large percentage of 85.86%.

The process of removing turbidity in clean water occurs through a combination of mechanical
straining and adsorption. Inside the filter layer of the sand there are small cavities that allow
water to pass as a flow in the silica and zeolite sand medium. Fine particles that cannot escape
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from these cavities will be retained and thus can free water from its dirty content. In addition,
filtration and adsorption mechanisms also occur. The cavity between the sand grains and
zeolite will act as a filter, then fine dirt will be filtered in the cavity between the media grains
and will remain retained in the cavity because of the adhesion of the sand grains that bind
dirt [8l.

Silica sand or commonly referred to as quartz sand, is the result of weathering rocks that
contain major minerals such as quartz. Sand is used to remove physical properties of water,
such as turbidity or muddy water and eliminate odors in water [°l. The filtering mechanism
with quartz sand media is by mechanical particle containment, namely by separating particles
in water through the pores of the filter media and resulting in a large diameter addition. The
greater the diameter of the media pores and the surface area of the media, the greater the
adsorption power of the media against dirt particles in the water. But over time, more and
more dirt particles attached to the media will make the media quickly saturated so that it
requires washing or replacing the media so that the filtration process can run properly again.

Tableau 3. Hasil Uji One Way Anova

Levene Statistic F Say

Decrease in turbidity 11.479 0.001

The results of the one way anova test show that the calculated F value is 11.479 and the p
value is 0.001. The decision criteria taken is that if the p value <0.05 (5%) then Ho is rejected
which means that there is an effect of variations in the size of silica sand filter media on
reducing turbidity in clean water at PT. XYZ.

The size of the filter media is one of the factors that affect the filtration process. Filtration is a
filtration process to remove suspended solids from water through a porous medium [19. The
working principle of filtration is to filter particles in water by filtering through porous media.
The state of the media that is too rough or too fine will cause different sizes of cavities and
pores. The pore size itself determines the ability to filter fine particles contained in clean
(raw) water. Pore holes that are too large will increase the rate of filtration and will also cause
the escape of fine particles to be filtered. Conversely, pore holes that are too fine will increase
the ability to filter particles and can also cause clogging (blockage of pore holes by retained
fine particles) that is too fast.

The small size of the filter media has a gap between small media so that it can filter turbidity
with a fairly high efficiency. The smaller the size of the media used in the slow sand filter, the
greater the resistance to particles in the water so that it can increase the effectiveness of the
filtration process.

Overall, the results of reducing the turbidity value after passing through the filter media have
met the requirements according to Permenkes No. 32 of 2017, so it can be said that all
variations in media size sizes are fairly successful and effective in reducing the turbidity value
in industrial clean water. However, there are several components for the industry that can be
taken into consideration in its application. The components that need to be considered are:
1). Long filtration process time (media contact time), Filtration water comes out faster than
other variations because variation 1 has a media size that is not too small and too large so
that it can reduce the turbidity value and the filter results come out faster than other
variations, but it is still in the same range, which is at 4 minutes, and 2). Filter media size, The
size of the filter media is not too small. This is because the smaller the size of the media used
in the filtration process will make the filtration process better, but over time it will make the
filter media saturate faster so that filter media must be replaced more often so that filtration
can run again optimally.
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CONCLUSIONS AND RECOMMENDATIONS

The largest decrease in the size of silica sand filter media was in silica sand filter 3 with alarge
percentage of 85.86%. Based on the results of data analysis, it was found that there was an
influence of variations in the size of silica sand filter media on reducing turbidity in clean
water at PT. XYZ (p value=0.001).

[t is recommended to the industry to consider several components in the application of filter
media. And for the next researcher, it is expected to conduct further research on the lifetime
of the silica sand filter media used.
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