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Abstract:

Water filtration is an essential need in ensuring the quality of a safe water supply for the community
around Meritai Raya Village Rt 027, Sungai Pinang Village, Rambutan District, Banyuasin Regency,
South Sumatra Province. The method used was a completely randomized design (CRD) using activated
carbon charcoal, silica sand, coir, gravel and filter cotton as media. The aim of the research is to determine
the efficiency of the performance of swamp water processing filters in removing water quality parameters
in the form of pH (Potential of Hydrogen) and TDS (Total Dissolved Solid). Design a which has 3 tubes
uses filter media in the form of sand (12 cm), coir (15 cm), and cotton (3 c¢cm) in tube 1, coir (20 cm),
gravel (8 cm), and cotton (3 cm) in tube 2, carbon charcoal (8 cm) and cotton (10 cm) in tube 3. And
design b which has 2 tubes in the form of gravel (6 cm), silica sand (12 cm), 8cm coir, and cotton (4 cm.)
in tube 1. carbon charcoal (7 cm), coir (10 cm), and cotton (10 cm) in tube 2. The research results show
that filtration is effective in reducing water pH and TDS in water, namely up to pH 7.6 and TDS 92 ppm
in design A and pH 8.3 and TDS 104 ppm in design B even though it does not meet the clean water
quality standards of Minister of Health Regulation No. 32 of 2017. The two filtration designs have
performance effectiveness that is not much different in treating swamp water. However, overall filtration
with the 3 tube variation has better performance.
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1. Introduction

Clean water is a natural resource that is very important for human life and the environment. Clean water is
water that is free of contaminants and materials or particles that can harm human health. Even though the
earth consists mostly of water, only about 2.5 percent of the total available water is fresh water, and only a
small portion of it can actually be used as drinking water (Jariah, 2007). Water has become a vital necessity
in human life and its availability is absolute to support human survival in carrying out its activities (Lestari
& Susanto, 2021).

Research on water purification is very important in the context of environmental protection and human
health. Water is an invaluable source of life, but more and more regions throughout the world are facing
problems of poor water quality (Agustiningsih et al., 2012). The ever-increasing human population and
industrial growth have led to an increase in demand for clean water. Limited clean water resources make
research important in developing efficient water purification methods (- et al., 2017). Many areas experience
water pollution due to industrial, agricultural, domestic waste and other human activities. This pollution can
contain dangerous chemicals, pathogenic microbes, heavy metals, and other toxic substances that endanger
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human health and aquatic ecosystems (Atima, 2015). Polluted water can cause various health problems such
as stomach ailments, infections and chronic diseases (Adeko et al., 2019). Therefore, water purification is
important to maintain public health. Aquatic ecosystems, including rivers, lakes and seas, also need to be
protected. Polluted water can damage water ecosystems and threaten the sustainability of natural resources
(Budiman et al., 2017).

Previous research shows that high pH levels, water pollutants and turbidity in water can cause health
problems, therefore filtration is carried out (Nelson et al., 2020). Filtration is used to reduce turbidity and Fe
levels by utilizing silica sand, activated carbon, and several other supporting media and studying the effect
of a combination of filtration media on reducing turbidity and Fe (Jenti & Nurhayati, 2014). Good water
quality is very important as a source of clean water. Water purification is a critical step in ensuring water
that is safe and suitable for use. Technological developments and innovations in the field of water
purification have enabled the development of more efficient, cheaper and environmentally friendly methods
(Prayogo, 2015) (Putra & Yulia, 2019). And the effectiveness of the tool used with the water quality
parameters resulting from the filtration of the tool. Dug well water is groundwater which contains a lot of
iron (Fe) and manganese (Mn). The elements Fe and Mn in water cause the color of the water to change to
brownish yellow after a short period of contact with air. And it can cause an unpleasant odor and pose a risk
to health, namely causing chronic diarrhea for people (Roslinda et al., 2019).

Thus, water purification research is a very important effort in maintaining water quality, protecting human
health, and preserving the natural environment. Many studies aim to identify the best solutions to overcome
this increasingly worsening water quality problem, including the use of various technologies such as
filtration, water treatment with chemicals, use of aquatic plants, etc. (Sriyanti et al., 2022) (Nenohai et al.,
2023).

2. Literature Review

Homeland of the Swamp Area

Swamp groundwater is water trapped in layers of soil or organic sediment in swamps, wetlands or peat
areas. This water-containing soil layer can be different in composition and properties compared to soil layers
in dry areas. Swamp groundwater usually has a higher organic content than groundwater in non-swamp
areas (Pasmawati et al., 2023).

Swamp groundwater often contains large amounts of water-soluble organic matter. This can give a brown
color to the water and can affect the taste and smell of the water. Ground water contains sediment and mud
because organic deposits that occur in swamps can make the water cloudy and oily. And it is used in a
variety of applications, including water filtration, air purification, wastewater treatment, and drug overdose
treatment (Sweetman et al., 2017). Apart from that, activated carbon is also used in industry, such as in the
process of purifying and separating chemical substances. In addition, it is also often used in gas masks and
dust masks to protect breathing. Activated carbon can be used in the form of fine powder, granules, or as a
solid block depending on the application (Arsad, 2010). The success of activated carbon in absorbing
various substances makes it a very valuable material in the fields of water treatment, waste treatment, and
often has low oxygen levels as well as hydrogen sulfur gas content which can give an unpleasant odor.
Humic and fulvic acids can affect water pH and change the chemical characteristics of water (Indrayati &
Setyaningsih Wahyu, 2016).

Activated Carbon

Activated carbon, also known as activated charcoal or activated charcoal, is a type of charcoal that has a
surface structure of very large pores. The manufacturing process involves the activation of charcoal
materials, such as coal, coconut shells, or wood, using chemicals or high heat (Hartanto & Ratnawati, 2010).
This activation produces a large and numerous pore structure, giving activated carbon extraordinary
adsorption properties. Adsorption is the process of absorbing gas, liquid or solid particle molecules onto the
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surface of a solid (Harsanti, 2010). Because activated carbon has a very large surface area and pores that can
absorb many types of substances, it has many other applications.

Silica sand

Silica sand is a term that refers to sand that consists primarily of grains (silica dioxide) in the form of
microscopic crystals or crystals. Silica is a compound consisting of one silicon atom and two silicon atoms
(Si02) (Adi, 2018). Silica sand is generally used in various applications because of its beneficial properties,
including heat resistance, corrosion resistance, and the ability to be converted into various products
(Haryanti & Wardhana, 2019). One common use of silica sand is that it can be used in water filters to filter
out unwanted particles and substances. Silica sand is also often used in water filtration as a filter medium in
the filtration process (Setyobudiarso & Yuwono, 2014). The use of silica sand generally involves a slow
sand filter or fast sand filter, where water flows through a layer of silica sand to remove particles and
dissolved substances from the water (Abuzar & Pramono, 2014).

3. Research Methods

The method used was a Completely Randomized Design (RAL), a method of managing treatments in
experimental research where each treatment is given randomly to each experimental unit (Rahmawati &
Erina, 2020). This research uses a simple filter tool. The test subjects included dug well water, the
parameters assessed were TDS and water pH, with activated carbon and silica sand as media. Silica sand
acts as a filter, capturing large particles and dirt. Activated carbon media is used to remove odors, tastes and
certain substances from water. The water samples taken will be carried out in 2 filtration treatments with 6
repetitions. The drilled well water that is sampled has been analyzed first before the test takes place. The
method of collecting data in this research was by examining the TDS and pH of water in Meritai Raya
Village Rt 027, Sungai Pinang Village, Rambutan District, Banyuasin Regency, South Sumatra Province
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Figure 1: Research flow diagram
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Water purifier design

The tool used is a water filtration tool that is easy to use to get access to water that is suitable for use, easy to
install and does not require too large a space (Gemala & Oktarizal, 2019). This tool will work automatically
as a water purifier, each tube functions as a filter for water which is pumped by the machine and then
distributed directly to the tool directly (Rahmayanti et al., 2019) (Prasetya & Ruchban, 2021). And pass
through 3 filter tubes for test session 1, pass through 2 tubes in the test session, through existing pipes. Each
filter tube will have a different composition that has been planned in advance. The size of the tool used is 40
cm high and 10 cm wide

Design A Design B

Figure 2: Water filtration device design

This filtration process will be carried out several times according to analysis needs and will be carried out on
6 water samples from a research area. Testing is carried out to determine the effectiveness of the results of
the tools used. The performance of this water filtration device is measured based on how clean the water is
after going through the existing equipment process and the pH quality of the water is measured using a pH
meter and the TDS of the water using a TDS meter, in order to know whether the water is suitable for use.

Tools and materials

Some of the tools and materials used in the research are as follows:
e Pipapvc4inch

Pipa pvc %2 inch

Silica sand

Coconut fiber

Gravel

Carbon charcoal

Filter cotton

Ph meter

Tds meter

4. Results

The data obtained for this research is the result of testing and direct tests on the water purification equipment
that has been designed. Analysis of research variables shows an increase in clean water quality, so that the
order of the data that has been collected can be seen.
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Table 1: Filtration Results Water becomes clean water after going through the A filtration process

Testing A No | initi | pHtest | Advanc | TDS
al | results | e TDS | Yield
pH

-Use of 3 filter cartridges 1 8,3 92ppm
-2 liter air 2 7.8 211ppm
Composition arrangement 3 7.6 144ppm
Tube 1 (Silica sand 12 cm | Coir 15 cm | 4 | 8.6 9.1 360ppm | 92ppm
Cotton 3 cm) 5 8.9 131ppm
Tube 2 (Coir 20 cm|gravel 8cm|cotton 3cm) | 6 8.3 233ppm
Tube 3 (Carbon Charcoal 8cm|cotton 10cm)

Data from the pH test results with the composition of the contents in the tube are as follows. In Test A which
used 3 filter tubes, tube 1 (12 cm sand, 15 cm coir, and 3 cm cotton) Tube 2 (20 cm coir, 8 cm gravel, and 3
cm cotton.) Tube 3 (8 cm carbon charcoal) with each tube 40 cm long and 10 cm wide.

Table 2: Filtration Results Water becomes clean water after going through the filtration process

Testing B No | initial | pH Initial TDS
pH result TDS Yield
S test
test
Use of 2 filter cartridges 1 9.1 104ppm
2 liter air 2 8.6 181ppm
Composition arrangement 3 8.3 | 360 opm 258ppm
Tube 1 (gravel 6 cm | Silica sand 12 cm | Coir | | 4 8.6 8.3 153ppm
Coir 8 cm | palm fiber 4 cm 5 8.6 211ppm
Tube 2 (Carbon charcoal 7 cm | Coir 10 cm | | 6 85 252ppm
Cotton 10 cm)

Data from test results from test B using 2 filter tubes, tube 1 (6 cm gravel, 12 cm silica sand, 8 cm coir, and
4 c¢cm cotton.) Tube 2 (7 cm carbon charcoal, 10 cm coir, and 10 cm cotton.) with each each tube is 40 cm
high and 10 cm wide.
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Figure 3: Water filtration results in design A with water pH parameters
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Figure 4: Water filtration results in design B with water pH parameters
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Figure 5: Water filtration results in design A with TDS parameters
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Figure 6.Water filtration results in design B with TDS parameters

5. Discussion

The processing of the results data after the water filtration that has been carried out aims to determine the
effect of each filter media on the water samples being tested, especially the parameters that have been
determined, because the process used is filtration. The filter media composition of silica sand, activated
carbon, coir, gravel, cotton) was made by adjusting the prototype used with the aim of finding the
effectiveness of 2 different treatments. The silica sand used in this research is expected to influence water by
retaining solid particles such as mud, soil, and dissolved organic substances in water (Coenraad et al., 2019).
The activated carbon used is expected to reduce the color of the water because activated carbon has pores
that can absorb/absorb color (Apriyani & Novrianti, 2020). Research samples were taken from well water in
Meritai Raya Village Rt 027, Sungai Pinang Village, Rambutan District, Banyuasin Regency, South
Sumatra Province. Then the samples are checked for quality based on parameters based on the quality
standards of Minister of Health Regulation Number. 32 of 2017. The condition of the land in this area is peat
soil and is lowland so that during the rainy season there are often floods with the water being brownish in
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color and also a little sticky to the skin and a little muddy (Putra & Mairizki, 2019) (Situmorang et al. ,
2019).

Measuring the pH of water is a way to determine the level of acidity or alkalinity of a solution. The pH scale
ranges from 0 to 14, where a value of 7 is considered neutral, a value below 7 indicates acidity, and a value
above 7 indicates alkalinity (Sugeng & Sulardi, 2019) (Medeiros et al., 2020). The results of the pH analysis
can be seen in Figure 3 and Figure 4. The results of the initial analysis of the water sample used in the test
have a pH of (Potential of Hydrogen) high water with a value of 8.6 and has a TDS (Total Dissolved Solid)
with a value of 360 ppm. Based on Figure 3 in test A and Figure 4 in test B, it can be seen that the pH value
of the groundwater sample after filtration results ranges between 7.6-9.1 (Design A) and 8.3-9.1 (Design B).
The test results show that the majority of samples are below the minimum standards for clean water quality
standards, namely Minister of Health Regulation Number. 32 of 2017, so the water is not worthy of being
called clean water. This is due to the geological factors of the location in question, which is peat soil,
causing the water to be alkaline or have a high pH. Matter

A high pH value of water can affect the skin, especially if the water is alkaline or basic. Most are only
slightly or only mildly acidic or basic. The ideal pH value of water for the skin is usually around 4 to 7,
therefore supporting a healthy environment for the skin. The effect of high pH water (more than 7) is that it
causes dry skin. Water with a high pH can remove natural oils from the skin, because a high pH value can
change the natural balance of oil in the skin, reducing skin moisture because water with a high pH reduces
the ability of the skin to dry out. To maintain skin moisture, water with a high pH can damage the skin
barrier, allowing dangerous substances or bacteria to enter the skin more easily (Hajratul Aswad et al.,
2019). Apart from the impact of water with a high pH which causes skin problems, there are other problems
if water with a high pH is consumed. Some potential effects of high pH values on the body. Consumption of
highly alkaline substances can cause digestive disorders. The human body has a balanced acidity system to
help digest food, and drastic changes in pH affect this balance. Metabolism is disturbed, especially in the
blood, which is very important for the normal functioning of the body (Mugagga & Nabaasa, 2016).
Because a significant pH imbalance can affect metabolic processes and enzyme function. The test results
indicate that the pH value in the area is very far from the permissible safe quality standard threshold so
further action needs to be carried out immediately because it will be dangerous for meeting water needs in
the area.

TDS or total dissolved solid, refers to the total amount of dissolved substances in water, including
minerals, salts and organic compounds, TDS measurements are useful for determining the level of water
quality. There are no TDS limits specifically set for general sanitation, as TDS does not fully reflect the
specific contaminants that may be present in water. Therefore, in the context of sanitation, it is more
important to pay attention to other water quality parameters that can affect sanitation safety (Dosskey,
2001). However, in general, clean water used for sanitation or hygiene is expected to be of good quality and
safe for users. Based on Figure 5 in test design A and Figure 6 in test design B, it can be seen that the TDS
(Total Dissolved Solid) value of the resulting water sample after filtration ranges between 92-233 ppm in
test design A and 104-258ppm in test design B. These test results shows that most of them have met clean
water quality standards, namely Minister of Health Regulation no. 32 of 2017 in 1 TDS (Total Dissolved
Solid) parameter, the TDS water limit set for sanitation purposes is 1000 mg/l and 300 mg/l for drinking
water. This could be caused by the filtration media used in the filtration device. High TDS can affect the
taste and smell of water and health if consumed, for example high concentrations of sodium in water can be
a problem for humans with high blood pressure. And another problem, with reference to the total amount of
dissolved substances in water.

However, water standards cannot only be measured by just one parameter, therefore water is tested to
be clean water using pH and TDS parameter measurements. These two parameters must be included in the
clean water quality standards, not just one parameter. The method and filter media used had an improving
effect on the water tested, although it still did not meet the researchers' expectations. Researchers'
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expectations that are not met in the filtration results can be caused by various factors. (1) The filter media
used is not effective in affecting the water samples tested. (2) Incorrect arrangement in the filter tube which
can worsen the condition of the water sample being tested.

6. Conclusions And Recommendations

Based on the results of research that has been carried out regarding filtering swamp water into clean water
using active carbon and silica sand as a medium in Meritai Raya Village Rt 027, Sungai Pinang Village,
Rambutan District, Banyuasin Regency, South Sumatra Province. Several parameters, including pH values
ranging from 7.6-9.1 and TDS 92-258 ppm, can be concluded that the groundwater at this location is in the
unfit for use category because it has far exceeded the specified quality standard limits. This must be handled
immediately, in order to restore the condition of the water to clean water that is safe for use by the local
community. The effectiveness of the results did not occur in the two test designs because the pH and TDS
parameters tested did not meet the quality standards for clean water standards, Minister of Health Regulation
Number. 32 of 2017. However, overall design A has better results. Apart from that, further research needs to
be carried out because the formula that has been carried out has not found satisfactory results. Suggestions
for further research to find a suitable formula to recondition pH values that are too high.
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