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ABSTRACT 
The level of water’s power of Hydrogen (pH) and Total Dissolve Solid (TDS) do not meet the standard 

which is dangerous for human consumption. The result of well water measurements at MTs Negeri 5 Rokan 

Hulu shows that the pH and TDS levels of water are 5.5 mg/l, and 3.2 mg/l. While the natural material such 

as coconut shells, bagasse is quite abundant and can be used for the water filtration process. However, in 

order to find out its capabilities, experimental research was carried out by first making a water filtration 

device from Poly Vinyl Chloride pipe of 4inch in diameter, 100cm long, 1inch inlet and outlet. The 

oxidation process was not perfect, the material was pounded using a mortar, washed with clean water, and 

left to dry in the sun, then it was sieved with a mesh of 5 sieves for Coconut Shell Charcoal (CSC), and a 

mesh 20 sieves for Bagasse Charcoal (BC). The results of the analysis show that filtration using CSC 

increased the levels of pH is 4.55(+) mg/l reduced the TDS by 1.42(-) mg/l, and the highest decrease in TDS 

was 1.63(-) mg/l. Whereas using BC increased the pH level by 1.88(+) mg/l, decreased TDS by 1.74(-) mg/l, 

and the highest decrease in TDS was 2.30(-) mg/l. But for increasing the pH water level it is best to use the 

CSC of 5 mesh. On the other hand, for decreasing the TDS of water, it is best to use BC of a mesh 20. It can 

be concluded that the water filtration process of natural green method is worth to be developed because its 

pH standard and TDS is within the permissible limits of World Health Organization standards and is very 

environmentally friendly. 
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INTRODUCTION 

Coconut shell is the best biomass for producing high quality carbon, because it has a unique cellular 

structure [1]. The thickness of the coconut shell ranges from 2 to 8mm, with a density value of 1.60 g/cm3 

[2]. If it is made in the form of particles the size of gravel or powder, the surface shape is rough, uneven, 

and irregular [3], and has a complex structure [4]. While the formation of coconut shell charcoal due to the 

incomplete oxidation process causes carbon molecules to breaks down and becomes charcoal [5]. 

Experimental on the process of removing water contaminated with chlorpyrifos as waste water with bagasse 

can reach 89%, this happens because of its morphological and physiochemical characteristics. The process 

of chlorpyrifos absorption to increase the power of Hydrogen water depends on the length of contact time, 

the initial chlorpyrifos concentration, and the adsorbent concentration were used [6].  

Bagasse charcoal can remove the color of a liquid [7]; can also be used as an adsorbent for ferrihydrite, 
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where the adsorption capacity is very high and stable. Bagasse charcoal also has good separation speed, and 

is recyclable. So it is very well used for wastewater remediation [8]. So it is very well used for wastewater 

remediation [8]. However, the surface characteristics of the filtration material used affect the water 

contaminant separation process [9]. This is due to the contact of the water interface to the filtration material, 

which affects the results of the filtration process [10]. 

Total Dissolved Solid is one of the major contaminants in water that can affect the original properties of 

water [11]. Total Dissolved Solid is also an important indicator that determines the quality of ground water 

[12]. Dissolved Solid in groundwater, as the main determinant of the taste of the water itself which can be 

measured by Total Dissolved Solid meter, which is a measuring instrument for determining dissolved 

minerals in water. The content of Dissolved Solid is greatly influenced by the mineral content of the water 

source, but it can be removed by a filtration process using dissolved or other materials. The effect of 

changes in the value of Total Dissolved Solid that occurs can affect the acceptability of water for 

consumption [13]. Overall the quality of Total Dissolved Solid from ground water is very important, 

especially in determining the suitability of the water whether it is suitable for consumption, and used in 

daily household needs [14]. To determine the quality of groundwater that is fit for consumption, such as 

groundwater from wells, is with physical parameters such as Total Dissolved Solid, and chemical 

parameters such as the power of Hydrogen. Levels of this parameter must be within the permissible limits of 

World Health Organization standards, namely power of Hydrogen 6.5 to 8.5 mg/l, and Total Dissolved Solid 

<100 and >500 mg/l [15]. 

Measurement of the power of Hydrogen levels in water through a filtration process needs to be done to 

determine the suitability of water quality whether it is suitable for human consumption or not [16]. The 

water filtration system aims to obtain water suitable for consumption, such as filtration using a two-layer 

membrane that can remove bacteria, purify, and increase the power of Hydrogen from surface water with a 

power of Hydrogen <6 mg/l [18]. This water filtration system can also be performed on rainwater by using 

the main ingredients of bentonite and      corn cobs [19]. 

Green materials are a solution of an action to reduce waste and environmental pollution. Numerous studies 

have shown that green materials have achieved in every aspect from product design, product life cycle, and 

conceptual design to disposal. This minimizes harm to the environment by optimizing the use of natural 

resources. Green material-based products are targets in minimizing the influence of human action on 

ecosystems and the environment. The future prospects of green materials are sustainable production and 

recycling, to save the environment, reduce product costs, and are environmentally friendly materials related 

to current global problems [20]. The future prospect of green materials is sustainable production and 

recycling, to save the environment, reduce product costs, and are environmentally friendly materials related 

to today's global problems [20]. The increase in green materials for environmental applications continues to 

increase through advances in nanotechnology in certain fields, such as the process of remediation of 

wastewater treatment by utilizing the adsorption method. Green materials also play an important role in 

many potential areas, such as wastewater remediation for sustainable ecosystems [21]. Simple techniques of 

green material containing a high percentage, such as the application of wastewater treatment processes, are 

an effective response to the current needs of the earth, and as an effort to combat the effects of climate 

change which continues to increase dramatically [22].   

  

MATERIAL AND METHODOLOGY 

This study is a filtration process experiment to increase the power level power of Hydrogen and decrease the 

Total Dissolved Solid from well water samples, by using greener material that is charcoal from coconut shell 

and bagasse. This greener material is fed into a filtration device with a variety of sizes and thicknesses, 

where its performance will be measured by changes in the levels of power of Hydrogen and Total Dissolved 

Solid water before and after the filtration process.  

 

2.1 Treated Water  

Based on observations, the quality of well water has iron content; this is known from sediments, yellowish 

stains on the walls of the water reservoir, and yellowish stains on white clothes after washing. Furthermore, 

measurements were made using the power of Hydrogen and Total Dissolved Solid meter, and showed the 
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levels of power of Hydrogen and Total Dissolved Solid of 5.50 mg/l and 3.20 mg/l.  

 

2.2 Green Material Treatment 

Material treatment and water filtration of greener material is the process of conditioning the material with no 

use of chemical additives or elements. Greener materials used for the filtration process of processed water 

are coconut shells and bagasse obtained from the environment around the residents. The process of 

obtaining charcoal from coconut shells and sugarcane residue is done through natural combustion. This 

process uses a combustion furnace then the coconut shell charcoal and bagasse from the burning are 

pounded using a mortar. Coconut shell charcoal and bagasse that has been shaped grains are further sifted. 

Sifting using a 5 mesh sieve for Coconut Shell Charcoal (CSC), and 20 mesh for Bagasse Charcoal (BC), as 

shown by Figures 1 and 2.   

 

 

 
 

Figure 1 Coconut Shell Charcoal (CSC) passed 5 mesh  

 
Figure 2 Bagasse Charcoal (BC) passed 20 mesh  

 

The material is then inserted into a water filtration device made of 4inch diameter, 100cm long, with 1inch 

diameter water inlet and outlet Poly Vinyl Chloride pipe. Measurement of the power of hydrogen, and Total 

Dissolved Solids of 50 liters of treated water was carried out using a power of Hydrogen and Total 

Dissolved Solid meter. 

 

2.3 Variation in Green Material Thickness  

The thickness variations in green material thickness shown in Table 1 are for each material in the filtration 

tool. This is done as suitability for the measurement of the treated water filtration process. Apart from that, it 

is a measure of the performance ratio of the power of Hydrogen and Total Dissolved Solid water before and 

after the filtration process. For every thickness of the material in the filtration tool, 50 liters of treated water 

are given. 

Table 1 Variation in Green Material Thickness 
Greener Material Thickness (Centimeter) Code 

Coconut Shell Charcoal (CSC) 5 A1 

 10 A2 

 20 A3 

 30 A4 

 40 A5 

 80 A6 

Bagasse Charcoal (BC) 5 B1 

 10 B2 

 20 B3 

 30 B4 

 40 B5 

 80 B6 
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RESULTS AND DISSCUSION 

The results of the power of hydrogen and total dissolve solid were measured in the green material water 

filtration process with various thicknesses of each material, as shown in Table 2.   

 

Table 2 The Level of pH and TDS of green material filtrated water 

Greener Material  
Thickness 

(Centimeter) 
Code 

pH 

Initial Water 

(mg/l) 

pH 

Final Water 

(mg/l) 

TDS 

Initial Water 

(mg/l) 

TDS 

Final Water 

(mg/l) 

Coconut Shell 

Charcoal (CSC) 
5 A1 5.50 9.70 320 2.04 

 10 A2 5.50 9.90 3.20 1.90 

 20 A3 5.50 10.00 3.20 1.85 

 30 A4 5.50 10.10 3.20 1.75 

 40 A5 5.50 10.20 3.20 1.60 

 80 A6 5.50 10.40 3.20 1.57 

Bagasse Charcoal 

(BC)  
5 B1 5.50 6.80 3.20 1.70 

 10 B2 5.50 7.20 3.20 1.65 

 20 B3 5.50 7.40 3.20 1.50 

 30 B4 5.50 7.50 3.20 1.48 

 40 B5 5.50 7.60 3.20 1.26 

 80 B6 5.50 7.80 3.20 1.15 

 

Based on Table 2, the thickness of Coconut Shell Charcoal (CSC) and Bagasse Charcoal (BC) affects the 

levels of power of Hydrogen and Total Dissolved Solid in filtered water. The thicker the material filtrates 

the water, the greater the change in the rate of increase in power of Hydrogen and the decrease in Total 

Dissolved Solid. The rate of increase in power of Hydrogen water ranged from 1.30(+) mg/l to 4.90(+) mg/l, 

with a decrease in Total Dissolved Solid 1.16(-) mg/l to 2.05(-) mg/l.    

 
Figure 3 Performance green materials in water filtration 

   

Based on Figure 3, that water filtration using Coconut Shell Charcoal (CSC) has an average increase of 

power of Hydrogen of 4.55(+) mg/l, decrease of Total Dissolved Solid of 1.42(-) mg/l, and the highest 

decrease of Total Dissolved Solid was produced is 1.63(-) mg/l. Meanwhile, by using Bagasse Charcoal 

(BC), the average power level of Hydrogen increased by 1.88(+) mg/l, the Total Dissolved Solid level 

decreased by 1.74(-) mg/l and the highest Total Dissolved Solid level produced was 2.1(-) mg/l.  

The level of power of Hydrogen water as a result of filtration using Coconut Shell Charcoal (CSC) is 9.70 

mg/l to 10.40 mg/l, indicating that the water is alkaline, even though the Total Dissolved Solid level is 

between 2.04 mg/l to 1.57 mg/l. Meanwhile, the power of hydrogen content of filtered water using Coconut 

Shell Charcoal (CSC) is between 7.20 mg/l to 7.80 mg/l, with Total Dissolved Solid 1.70 mg/l to 1.15 mg/l. 

However, for the achievement of the best increase in the power rate of Hydrogen and the decrease in Total 

Dissolved Solid water, it is possible only by using Bagasse Charcoal (BC). Achievement levels of power of 

Hydrogen produced are between 7.20 mg/l to 7.80 mg/l, Total Dissolved Solid 1.65 mg/l to 1.15 mg/l, with a 

size of 20 mesh, a thickness of 5cm to 80cm on a 4inch diameter filtration media.   
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CONCLUSION 

Water filtration performance of greener material by using CSC and SDC affects the level power of 

Hydrogen and Total Dissolved Solid of filtered water. The level of increase in the power of Hydrogen water 

is 1.30(+) mg/l to 4.90(+) mg/l, with a decrease in Total Dissolved Solid by 1.16(-) to 2.05(-) mg/l. The level of 

increase of power of Hydrogen and decrease of the maximum Total Dissolved Solid by CSC is 10.40(+) mg/l 

and 1.57(+) mg/l, SDC is 7.80(+) mg/l and 1.15(+) mg/l. The water filtration process with CSC passed mesh 5, 

and SDC passed mesh 20 with a thickness of 5cm to 80cm is eligible to be developed because the power 

content of Hydrogen and Total Dissolved Solid is within the permissible limits of the World Health 

Organization standard, 6.5 to 8.5 mg/l, <100 and >500 mg/l, and is very environmentally friendly.     
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