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Abstract: This study aims to develop a product for oil spill clean-up with the use of coconut husk as a natural
adsorbent. Coconut husks are frequently discarded as waste. This contributes to environmental pollution. To
help reduce waste in the environment, re-purposing it as an adsorbent for oil spill clean-up helps make it a
beneficial solution to society. Coconut husk is easier to find and widely available compared to other adsorbents
like hair. Additionally, due to its natural lignin and cellulose content, its water-resistant nature makes it more
effective in separating oil from water. This provides an eco-friendly and practical alternative. Every day,
hundreds to thousands of spills occur globally, including in marine environments. Oil spills result in major
economic damage and long-term harm, which gives a significant problem to ocean ecosystems. This study
utilizes a development research design, which focuses on designing, testing, and evaluating a device that
enhances oil spills clean-up. The device was developed to maximize the oil adsorption properties of coconut
husk and evaluate its effectiveness under controlled conditions. Tests conducted proved the C.0.C.O.S device
to be an eco-friendly solution for oil spills. Using heated coconut husk as the main adsorbent recorded an oil
adsorption capacity of 34.62% within 30 minutes, it adsorbed 64.29% of oil much faster than 44.33% adsorption
over 60 minutes as reported by Anawa and Ewemoje (2021) and retained 93.33% of the adsorbed oil after just 5
minutes. The results show that the coconut husk is effective in adsorbing oil, supporting the findings of Kelle
and Eboatu (2018), who emphasized its high oil adsorption and retention properties. The formula of Xiang
(2011) was used to measure adsorption as well. Based on the results, the researchers recommend additional
analysis regarding the efficacy of coconut husk adsorption in actual water bodies, testing its effectiveness on
various oils, and adapting different processing techniques such as carbonization or powdering to increase its
adsorption and structural durability. Design and testing refinements will confirm in the future C.0.C.0.S. as an
effective, economically friendly, and green method for oil spill remediation.
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I. INTRODUCTION

Oil spills result in major economic damage and long-term damage especially to the environment, local
economy, and coastal community. Zhang et al. (2019) emphasize that understanding the oil spill effects is vital
in improving response plans and marine life and affected communities' protection policies. Oil spills in the
Philippines cause a significant threat in a nation encircled by vast water bodies with numerous coastlines and a
rich marine ecosystem. These spills often happen when ships crash, pipelines leak, or when factories make
mistakes. According to Rogayan, D. V. et al. (2024), based on the Philippine Statistics Authority in March 2024,
the economic damage from oil spills in 2023 alone amounted to an alarming P4.93 billion. These numbers show
not just the impact of financial losses but also the severe impact on marine-based livelihoods and public health.
When it comes to oil spills, a lot of organic waste is tested and used to determine which oil adsorbent properties
are more effective and reliable. Hidayat et al. (2024), studied how to explore the use of natural adsorbent
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materials for oil spill clean-up, specifically using hair. It highlights the superior adsorbent properties and
durability of hair compared to conventional factory adsorbent pads. Coconut husks also possess these properties
due to the presence of lignin and cellulose in them that enhance their oil absorbing capabilities to their nature.
According to Selamat et al. (2022), coconut husks are naturally resistant to water. It also possesses a natural
attraction to oil, making it effective in separating oil from water during the clean-up. Its strength and ability to
be reused also make them ideal for sustainable oil spill management. The researchers propose the creation of
C.0.C.0.S.: Coconut Husk Optimization for Clean-up of Oil Spill. A machine that involves a tool that utilizes
coconut husks to soak up oil. This device reduces environmental destruction and stops even more destruction to
marine environments by sucking up oil spills. It also helps the environment using coconut husks, an agricultural
waste, and transforming it into a useful and green product. It also multiplies oil spill remediation opportunities
for more inshore local communities providing an affordable alternative to synthetic oil adsorbents. According to
Konneh et al. (2021), coconut husk exhibits competitive performance when compared to other natural
adsorbents. They are eco-friendly, non-harmful, inexpensive, and abundantly available hence can serve as an
effective and sustainable solution to clean oil spills.

I1. OBJECTIVES
This study aims to give a better and a more efficient way to absorb oil spills efficiently while using eco-
friendly materials such as coconut husk as one of its components.

Particularly, the following are the specific objectives seeks to achieve of this study:
1.) To test the capabilities of C.0.C.O.S in terms of Oil Adsorption:

1.1. Capacity

1.2 Duration

1.3 Retention Ability

2.) To compare the sorption properties of the following materials:
2.1 Hair
2.3 Ground Corn Cob
2.3 Unground Corn Cob
2.4 C.0.C.OS.

I1Hl. METHODOLOGY

This study utilizes developmental research as it aims to design and develop a machine for oil spill
remediation with the use of coconut husk as a natural sorbent. This approach involves creating a functional
prototype to assess its capabilities in absorbing oil spills. The study aims to offer a more efficient and
environmentally friendly oil spill adsorption solution using processed coconut husk. To assess its efficiency,
three main tests were performed, which are adsorption capacity, adsorption time, and retention capacity. The
prototype is made from recycled materials to enhance its recyclability and reusability components of the
prototype. The repurposed water dispenser gallon serves as a base for the boat-like structure, while an
aluminium screen is used to filter out unwanted particles such as garbage or rocks that could interfere with the
adsorption process. Qil spills discovered in sewers, rivers, or even the oceans can be lessened by the C.0.C.0.S.
Furthermore, the remote-control feature of the device lets it reach the places impacted by oil spills, hence
providing a practical and easily available way for environmental protection.

IV. RESULTS AND DISCUSSION
The C.0.C.0.S. is put to test by its capabilities and qualities which are discussed in the objectives.

1. To test the capabilities of C.0.C.O.S in terms of oil adsorption:
1.1 Oil Adsorption Capacity
Oil adsorption capacity is the numerical representation of how much per quantity of coconut husk will be
occupied by oil. It measures how much oil a coconut husk can take in compared to its own weight or volume.
According to the study of Kelle and Eboatu (2018) a substantial fraction of coconut husk can be saturated by a
significant amount of oil. We aim to attest this by utilizing the formula from the study titled “Investigation of
Oil Spill Absorbents Using Different Materials” of Xiang (2011).
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m4 - m3

= (100)

Q=

Q represents the oil adsorbency; m3 and m4 are the weights of the oil adsorbent before and after oil
adsorption, respectively (Lei Ding, Yi Li et al., 2010).

Table 1. Measurements

Amount of Coconut Amount of used engine Weight of Coconut Amount of Used
Husk (g) oil (9) Husk after adsorption (30 | Engine Oil Adsorbed (g)
Minutes) ()

130 70 175 45

The data presented in Table 1 are the needed values for the equation. The researchers obtained these
necessary values for the given equation through an experiment using coconut husk as the test material. Initially,
the dry weight of the coconut husk (ms) was recorded. Following exposure to used engine oil, the sample was
weighed again to determine its mass with adsorbed oil (m,).

Formula;

mi- mo
Q= 0 (100)

175 - 130
Q=13—0(1oo) Q= 34.62%

The computation follows a simple formula to find the oil adsorption capacity. First, the initial mass of the
coconut husk before oil adsorption is recorded which m3 = 130 grams. Then, after the coconut husk absorbs oil,
the new mass is measured which is m4 = 175 grams. The difference between these two values is 45 grams
which is the amount of oil adsorbed. This difference is then divided by the initial mass of m3 = 130 grams and
multiplied by 100 to convert it into a percentage. The result of the computation is 34.62%, which means the
coconut husk adsorbed an amount of oil that is 34.62% of its own weight. This supports the study of Kelle and
Eboatu (2018), which states that the capacity of coconut husk when it comes to adsorbing oil is a significant
portion of its own weight. The results help prove that coconut husks could be useful for oil spill adsorption.

1.2 Oil Adsorption Duration

Oil adsorption duration is the time it takes for a material to fully absorb oil until it can no longer take in more.
In a report of Anwana and Ewemoje (2021), who recorded that 44.33% of oil was adsorbed using modified
coconut husks under static conditions in 60 minutes. This objective is test by using the percentage formula and
see if it can adsorb the same or greater amount than the specified value within 60 minutes or faster than 60
minutes with the use of a timer.
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Figure 1. Oil Adsorption Duration Line Graph

The line graph for Fig. 1 illustrates the adsorption of coconut husk over time. It shows the increase in weight
(grams) as it absorbs liquid. In 5 minutes, it has absorbed 8 grams of liquid. The adsorption continues, reaching
18 grams at 10 minutes and 27 grams at 15 minutes. The adsorption remains consistent with the weight
increasing to 34 grams at 20 minutes.

However, after 20 minutes, the rate of adsorption slows, reaching 41 grams at 25 minutes and 45 grams at 30
minutes, suggesting that the coconut husk is facing its adsorption limitations.

Percentage Formula:

% = & (100)
°~ Whole
45 oy .
S re— (100) = 64.29 % within 30 minutes

The duration tests the time the processed coconut husks takes to absorb used engine oil. The percentage of oil
was calculated using the percentage formula. While the “part” represents the amount of oil adsorbed which is 45
grams and the “whole” represents the total amount of oil to be adsorbed which is 70 grams then multiplied it by
100 to convert it in percentage. Within 30 minutes, it has already adsorbed 64.29% of the used engine oil. This
shows its efficiency in soaking up the used engine oil within a short period. This somehow indicates that
C.0.C.0.S adsorbs oil faster than the report of Anwana and Ewemoje (2021), who recorded that 44.33% of oil
was adsorbed using coconut husk under static conditions in 60 minutes.

1.3 Oil Adsorption Retention Ability

Oil adsorption retention ability refers to how well the coconut husk can hold onto the oil it has adsorbed over
a period of time. In the study of Kelle and Eboatu (2018), they stated that coconut husks have a high oil
retention capacity.

This objective aims to verify this by getting the weight of the coconut husk that has already adsorbed the oil
and letting it drain in a container for 5 minutes then measuring the amount of oil that is released from the
coconut husk with the use of a weighing scale.
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Figure 2. Before and After Draining Results

The bar graph in Fig. 2 represents the amount of adsorbed used engine oil before and after draining the
processed coconut husk for 5 minutes. Initially, the amount of adsorbed oil weighed 45 grams. After the
draining process for 5 minutes, the weight decreased to 42 grams. This shows that the coconut husk leaked 3
grams of oil.

Retention Rate:
( m?2 - mo )
ml-mo

172 - 130 42
= (_) 100 = (—) 100
175 - 130 45

=93.33 %

The formula used in the computation measures the oil adsorption retention ability of coconut husks, which
tells us how much oil remains in the husk after letting it drain for five minutes. The mO0 is the weight of the dry
coconut husk, ml is its weight after soaking in oil, and m2 is its weight after draining. In this case, the given
values are m0 = 130 grams, m1 = 175 grams, and m2 = 172 grams. By substituting these values into the formula,
it means that after the coconut husk absorbed oil and was left to drain for 5 minutes, it still held onto 93.33% of
the oil it initially took in. This supports the findings of Kelle and Eboatu (2018), which stated that coconut husks
have a high oil retention ability. Since the husk can keep most of the oil even after some time, it proves to be a
good material for oil spill clean-up. This ability helps prevent the oil from going back into the environment,
making it a useful natural absorbent.
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2. To compare the sorption properties of the following materials.

Table 2. Comparison of Sorbent Materials

Capacity Duration Retention Ability
Human Hair 19.43% 27.75% in 30 minutes 69.79%
Ground Corn Cob 7.69% 20% in 30 minutes 60%
Unground Corn Cob 3.85% 10% in 30 minutes 26%
Unheated Coconut Husk 28.46 52.86% in 30 minutes 75.68%
C.0.C.0.S 34.62% 64.29% in 30 minutes 93.33%

Focusing on capacity, duration, and retention ability, Table 2 contrasts the sorption characteristics of several
materials employed for oil spill absorption. Of the sorbents tested, C.0.C.0.S. shows the greatest absorption
capacity at 34.82%, followed by unheated coconut husk at 28.48%, while unground corn cob has the least at
3.85%. C.0.C.O.S. absorbs 64.29% of its capacity in 30 minutes; unground corn cob only 10% in the same time.
Ground corn cob data shows a 20% absorption rate in 30 minutes.

C.0.C.0.S. has the greatest retention capacity at 93.33%, followed by unheated coconut husk at 75.88%,
while unground corn cob retains the least at 28%. Given its great absorption and retention qualities, C.0.C.O.S.
appears to be the most efficient sorbent; unheated coconut husk also performs well. By comparison, ground and
unground corn cob show less efficiency, implying they might not be as good for oil spill clean-up. The
researchers particularly examined the unheated coconut husk and C.0.C.0O.S., therefore stressing their possible
use in oil spill clean-up tasks.

Overall, the results indicate that heated coconut husk is an effective, eco-friendly adsorbent for oil spill and
offers a great adsorption capacity and excellent retention ability. These properties make heated coconut husk a
suitable material for oil spill clean-up applications.

V. CONCLUSION
The finding of the study reveals that the data collected significant findings, indicating that the C.0.C.0.S.:
Coconut Husk Optimization for Clean-up of Qil Spill is an efficient device for oil spill clean-up by adsorbing
the oils. After analyzing and interpreting data on the product's adsorption capacity, duration, and retention
ability, the researchers arrived at the conclusions:

Tests conducted proved the C.0.C.O.S device to be an eco - friendly solution for oil spills. Using heated
coconut husk as the main adsorbent recorded an oil adsorption capacity of 34.62% within 30 minutes, it
adsorbed 64.29% of oil much faster than 44.33% adsorption over 60 minutes as reported by Anawa and
Ewemoje (2021) and retained 93.33% of the adsorbed oil after just 5 minutes. The results show that the coconut
husk is effective in adsorbing oil, supporting the findings of Kelle and Eboatu (2018), who emphasized its high
oil adsorption and retention properties. The formula of Xiang (2011) was used to measure adsorption as well.
The findings prove that C.0.C.O.S. is the most efficient oil sorbent, with the highest retention capacity at
93.33% compared to other materials commonly used for oil sorption. This makes the C.0.C.O.S one of the
excellent and suitable for oil spill clean-ups.
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V1.RECOMMENDATIONS

Based on the foregoing observations and conclusions, the researchers propose the following
recommendations:

1. Future studies can test the adsorption capacity of coconut husk in actual aquatic environments to assess its
effectiveness in real oil spill scenarios.

This would provide more accurate data on its performance in varying water conditions such as waves, salinity,
and temperature.

2. Additional research should explore the adsorption efficiency of coconut husk on different types of oil such
as crude oil, diesel, and lubricants. This will help determine its versatility in addressing various oil spill
situations.

3. Further studies should experiment with different processing of coconut husk like carbonization or
powdering. This can improve its adsorption capacity and long-term durability in oil spill clean-up.

4. Future studies should look at other materials like palm husk given that the planting of coconut trees is
declining, which could cause a lack of coconut husk. Examining its adsorption characteristics could help to
decide if it could be a suitable replacement for coconut husk in the clean-up of oil spills.
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