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effective, safe and environmentally friendly water management efforts are
needed. Corn cobs can be used as activated carbon which acts as a
Keywords: bioadsorbent against iron ion (Fe) pollution. This study aims to test the
Effectiveness, Corn Cob, effectiveness of corn cob charcoal powder in reducing iron (Fe) levels in dug
well water with variations in corn cob dosages of 10 grams, 15 grams and 20
grams.

Iron Content, Dug Well

Water
The type of true experimental research with a pre-test-post test approach.

Iron levels were determined using the spectrophotometry method with three
repetitions. Data were analyzed using the Kruskal Wallis test (alpha = 5%).

The results of the study showed that the decrease in iron content in the water
of the dug well after treatment with a dose of 10 grams with an average
value of 0.2341 Mg/L, a dose of 15 grams with an average value of 0.1859
Mg/L, and a dose of 20 grams with an average value of 0.2076 Mg/L This
study shows that corn cob charcoal powder is effective in reducing iron
levels in dug well water and the dose of corn cob charcoal powder that is
effective in reducing iron (Fe) levels in dug well water is the dose 15 grams
with a p-value of 0.026 < 0.05, iron content reaches 0.1859 Mg/L and the
effectiveness reaches 82%. It is suggested that the community can use corn
cob waste as an adsorbent in reducing iron levels and modifying the
management of corn cob waste.

INTRODUCTION

Water is the most needed element of the earth for the survival of living things. Water is also a
substance of life, The abundant availability of water in Indonesia does not necessarily meet the water needs
in each region because the type of water that dominates is salt water so it is not suitable for use in meeting
water needs (Widodo, 2023).

Indonesia is a region that uses various kinds of clean water sources, namely surface water, rainwater,
groundwater, and springs. The Indonesian people most often use groundwater in the form of dug wells as a
source of meeting clean water needs in daily life. Dug well water is very easily contaminated by bacteria that
come from waste or human waste. The hardness of groundwater results in the production of water that has a
high mineral content. These minerals include calcium, magnesium, and heavy metals in the form of Fe
(Baktiar, Sahdan, & Setyobudi 2022).
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Exposure to heavy metal iron (Fe) in the human body can be through direct contact with the skin or
orally and enter the digestive system, the impact of exposure to water containing iron (Fe) chemicals is
irritation to the eyes and skin, if consumed can cause symptoms of nausea and can even damage the walls of
the small intestine which ends in death (Fadillah, Ganish Eka, 2022).

According to Halim, Romadon, & Achyar (2022) that the adsorption method is the most appropriate
step compared to the other steps. Adsorption usually uses carbon absorbing materials. The content of heavy
metals in water such as iron can be reduced by an adsorption process that utilizes activated carbon (Safitri &
Kristianingrum, 2020).

Corn cobs are one of the materials that have quite potential to be developed because of their
abundant source of raw materials. Corn cobs contain lignin (6%), cellulose (41%), and hemicellulose (36%)
which are high enough that they have the potential to be used as an adsorption material. Gorontalo is one of
the largest corn-producing provinces in Indonesia, dubbed as the "National Corn Barn". Corn cob waste is
usually just thrown away so that it accumulates in large quantities. Therefore, it is necessary to manage corn
cob waste as activated carbon to add economic value.

Regulation of the Minister of Health of the Republic of Indonesia Number 2 of 2023 Water Quality
Standards for Hygiene and Sanitation Purposes, namely the chemical content of heavy metal iron (Fe) in
water is a maximum of 0.2 mg/L. The high iron content contained in the water of the dug well in East
Dulalowo Village, if directly observed, is caused by several factors, in the form of environmental conditions
such as the distance between the well and the latrine that does not meet the Indonesian National Standard,
depth of the well, surface contamination, local geological characteristics of East Dulalowo Village located
adjacent to the rice field area and environmental pollution carried out by the community as well as, throwing
garbage out of place, not having a household SPAL, these factors can pollute soil nutrients so as to increase
the high iron level in the water of the dug well (Yudhastuti & Arifani, 2013).

The purpose of this study was to determine the effectiveness of corn cob charcoal powder in
reducing iron (Fe) levels in dug well water in East Dulalowo Village, Kota Tengah District, Gorontalo City.

RESEARCH METHODS

This research was conducted from December 2025 to January 2026 The sampling location was in
East Dulalowo Village. The location of the treatment and testing of samples at the Chemistry Laboratory,
Gorontalo State University. The type of research used is true experimental design with pre-test design, post-
test control group design, pre-test before treatment and post test after treatment with corn cob charcoal
powder at doses of 10 gr, 15 gr and 20 gr. The sampling technique is grab sampling. Data analysis used non-
parametric tests, namely the Kruskal Wallis test and the follow-up test (Post Hoc test) to determine the
difference between doses.

Results
Iron (Fe) content in dug well water with variations in the dosage of corn cob charcoal powder of 10

grams, 15 grams and 20 grams.

Table 1 Analysis Results of Dug well water samples on Turbidity parameters

Parameters Dosage Repetition Average Effectiveness Quality
(mg) I II I (mg/L) (%) Standard <3
NTU
Iron Levels Controls 1,005 1,005 1,005 1,005 - Not meeting
(Fe) standards
10 gr 0,2358 02308 0,2358 0,2341 76,7 Not meeting
standards
15 gr 0,1810 0,1859 0,1859 0,1859 82 Meet
standards
20 gr 0,2109 0,2059 0,2076 0,2076 79,3 Not meeting
standards

Source: Primary Data, 2025

Based on table 1, it can be seen that before treatment on the dug well water sample at the starting
point (control), the iron content value was 1.005 Mg/L at the control point, the results obtained did not meet
the standards of the Minister of Health Regulation Number 2 of 2023 that the standard iron content in water
was <0.2 Mg/L. The value after being treated with each dose of corn cob charcoal powder of 10 grams, 15
grams and 20 grams, where in each dose of corn cob charcoal powder there was a decrease in iron (Fe) levels
and the dose that showed a significant decrease was found in the treatment with a dose of 15 grams with an
average value of 0.1859 Mg/L The results obtained met the standard of clean water quality, namely iron
content < 0.2 Mg/L with a percentage of 82% while at a dose of 10 grams of corn cob charcoal powder
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obtained an average value of 0.2341 Mg/L obtained does not meet quality standards. The magnitude of the
decrease in iron (Fe) levels in the dug well water can be seen in the figure below.
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Image 1 Graph of Iron Levels (Fe) before and after treatment
Source: Primary Data, 2025

Description:

PI : Repetition I
PII : Repetition 11
PII  : Repetition I11

Based on Figure 1, the graph shows a change in iron content (Fe) value in dug well water before and
after treatment using corn cob charcoal powder with a dose variation of 10 grams, 15 grams and 20 grams.
Based on the graph, it can be seen that the initial iron level (Control) was 1.005 Mg/L then after being treated
with dug well water experienced a significant decrease in all treatments. A dose of 10 grams yields an
average iron content value of 0.2341 Mg/L, a dose of 15 grams has an average value of 0.1859 Mg/L and a
dose of 20 grams has an average value of 0.2076 Mg/L.

The lowest iron (Fe) content value was found at a dose of 15 grams, with an average value of 0.1859
Mg/L from the result that met the quality standard of < 0.2 Mg/L, this shows that this dose is the most
effective dose in reducing iron (Fe) levels in dug well water compared to other doses. This identifies that at a
dose of 15 grams the adsorption process occurs more effectively resulting in a greater decrease in iron levels.

Analysis of Difference in Dose Effectiveness (10 gr, 15 gr and 20 gr) of corn cob charcoal powder on
iron content in dug well water

Data Normality Test

Table 2 Data Normality Test

Parameters Corn Cob Charcoal Powder Dosage p-value
Treatment
Iron (Fe) Dosage 10 grams 0.000
Dosage 15 grams 0.989
Dosage 20 grams 0.000

Source: Primary Data 2025

Based on table 2, it is known that the results of the normality test of iron parameter data using the
Shapiro-Wilk test obtained a p-value of > 0.05 at a dose of 15 grams while at doses of 10 grams and 20
grams the data was not distributed normally, so using a Non-Parametric Test, namely the Kruskal Wallis test.
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Variance Homogeneity Test

Table 3 Data Homogeneity Test

Parameters p-value

Iron (Fe) Levels 0.712

Source: Primary Data, 2025

Based on the table, it is known that the p-value of the Iron (Fe) content is 0.712 > 0.05. So it can be
concluded that the data has the same variant

Kruskal Wallis Test

Table 4 Kruskal Wallis Test

Parameters Variable p-value

Iron (Fe) Levels Dosages are 10 grams, 15 grams, 0.026
and 20 grams.

Source: Primary Data, 2025

Based on table 4, it shows that the p-value is 0.026 < 0.05. So it can be said that there is a
significant difference between the dose groups of corn cob charcoal powder and the iron content in the water
of the dug well. This shows that the variation in the dose of bioadsorbents affects the effectiveness of
reducing iron (Fe) levels in dug well water.

Further Test ( Post Hoc Bonferroni )

Table 5 further test (Post Hoc Bonferonni)

Dosage Dosage p-value
10 Grams 15 Grams 0.000
20 grams 0.000
15 Grams 10 Grams 0.000
20 grams 0.001
20 grams 10 Grams 0.000
15 Grams 0.001

Source: Primary Data, 2025

Based on table 5, it can be seen which dose groups have significant differences, The test results
show that there is a significant difference between the 10 gr and 15 gr doses with a p-value of 0.000,
between the 10 gr and 20 gr doses with a p-velue value of 0.000 and between the 15 gr and 20 gr doses with
a p-value of 0.001. All of these p-values are less than 0.05, which indicates that each dose variation has a
noticeably different effect on iron (Fe) concentration.

DISCUSSION
Iron content in dug well water with a dose of corn cob charcoal powder of 10 grams, 15 grams and 20
grams

Based on the results of the study, iron content values in dug well water were measured before the
treatment of the starting point (Control), which was 1.005 Mg/L. The results obtained did not meet the
requirements of the Minister of Health Regulation No. 2 of 2023 which sets the standard for clean water
quality with iron content of <0.02 Mg/L. Iron (Fe) content after being treated using a dose of 10 grams of
corn cob charcoal powder, an average result of 0.2341 Mg/L was obtained. with an effectiveness of 76.7%,
those who used a dose of 15 grams obtained an average reduction of 0.1859 Mg/L, with an effectiveness of
82%, those who used a dose of 20 grams obtained an average reduction of 0.2076 Mg/L with an effectiveness
of 79.3%. Based on the results of this study, the dose of 15 grams of corn cob charcoal powder was the most
effective in reducing iron levels in the water of the dug well, the result obtained was 0.1859 Mg/L. which met
the quality standard standard. Meanwhile, at doses of 10 grams and 20 grams of corn cob charcoal powder, it
is still above the standard value of clean water quality.

The value of iron content (Fe) before treatment is very high due to the physical conditions of the
well which allow the entry of pollutants from the environment around the well. The well is in an open area
and the distance between the septic tank is not far from the location of the dug well and the depth of the well




1430 O3 ISSN: 2685-6689

affects chemical contamination from the ground. In addition, the existence of rice fields and surrounding
vegetation causes water runoff on the ground surface to bring suspended particles into the well. Other factors
such as the proximity of the distance between the septic tank and the existence of wells also have the
potential to increase the pollution burden through groundwater seepage. In addition, the well can also be the
cause of high iron levels in the water of the dug well. This is in line with research (Amaliah, 2020) which
states that the depth of the well that is not too deep can be a factor causing the low iron content in the water
of the dug well, in addition to the location of the well adjacent to the river or darainase may be the cause of
the high iron content in the water, the technical disturbance of the sediment (Fe) is corrosive to the pipeline
and will settle on the pipeline, resulting in killing and harmful effects such as soiling the basin made of zinc.
Dirty sinks and toilets and the presence of iron in the water can cause the water to become colored, smelly
and tasteful.

The decrease in iron levels after going through the adsorption process using corn cob charcoal
powder shows that the material is effective in acting as a natural bioadsorbent. Corn cob charcoal powder
contains various components that have the potential to cause a decrease in iron levels in dug well water,
namely the content of lignin (6%), cellulose (41%), and hemicellulose (36%) which is quite high, indicating
that corn cobs have the potential to be a material for making charcoal cellulose content has functional groups
such as carboxyl groups and hydroxyl groups that can bind metal ions. This is in line with research
(Rakhmania et al., 2017) which states that cellulose, hemicellulose and lignin, where the functional groups in
the cellulose chain are hydroxyl aliphatic groups (R-OH), and hemicellulose has hydroxyl and carboxyl
aliphatic groups, while lignin has various functional groups including aliphatic and aromatic hydroxyl
groups. Groups such as hydroxyl and carboxyl can be used to adsorb metal cations.

In addition, the activation of corn cob carbon can also affect the decrease in iron levels in water, the
activation of corn cob carbon aims to remove impurities present in the pores of activated carbon by breaking
hydrocarbon bonds or by oxidizing compounds found on the adsorbent surface Mohd Hilal Assegaf (2024).
The absorption will be higher if the carbon is chemically activated (Rahayu, Antonia Nunung, 2014).

Based on the results of the study, a dose of 10 grams has the ability to reduce iron (Fe) levels in dug
well water by 76.7% with an average value of 0.2341 Mg/L at this dose, the results obtained do not meet
quality standards. This is in line with research Riskawati, (2019) which states that a concentration of 10
grams can reduce iron (Fe) levels by an average of 1.05 mg/l by a percentage of 58%. At low doses such as
10 grams, the number of available pores is not large enough to increase the iron metal ions in the dug well
water so that the effectiveness of reducing iron levels in the dug well water is low and not optimal. The
greater the amount of charcoal concentration, the higher the rate of decrease in iron (Fe) content (Yudhastuti
& Arifani, 2013).

Based on the results of the study, the 15-gram dose is the most effective dose with a percentage
reduction of 82% and produces an iron content value of 0.1859 Mg/L, the value produced has met the
standard for clean water quality according to the Minister of Health Regulation No. 2 of 2023 iron content
standard <0.02 Mg/L. This is in line with research Riskawati, (2019) which states that at a concentration of
15 grams can reduce iron (Fe) levels by an average of 1.5 mg/l by a percentage of 82%. According to
Abibah, Nurul Aisyah , Nurulmutiah Rahmah Ramadhana, Ummu Kalsum, (2025) The increase in the dose
of adsorbents causes an increase in surface area and the number of active sites so that the process of
adsorption of Fe ions from dug well water takes place more optimally. In addition, the decrease in iron (Fe)
levels at each dose was caused by carbonated and activated corn cob charcoal. This is because the chemical
activation process plays a role in opening the pores of the adsorbent and increasing the active functional
group on the surface of the charcoal, so that iron ions (Fe) can be bound through the adsorption mechanism
(Purbarindi, Nunik, 2019).

Meanwhile, at a dose of 20 grams, it showed an effectiveness of reducing iron (Fe) content by 79.3%
and the resulting value of 0.2076 Mg/L, this value did not meet the standard standards of clean water quality,
besides that the effectiveness at a dose of 20% was lower than at a dose of 15%. According to Purbarindi,
Nunik, (2019) That the mass of the adsorbent is one of the factors that affect the adsorption process, where
the more adsorbents used, the more adsorbate can be absorbed. However, if the adsorbent mass given is
excessive, then adsorbent is not effective for the absorption process. This is because the excess amount of
adsorbents can fill the surface of the adsorbate, so that the increase in mass will cause the adsorbent to reach
the saturation point and absorption does not occur optimally (Alfiyatun & Kristianingrum, 2025).

Analysis of the difference in dose effectiveness (10 grams, 15 grams and 20 grams) of corn cob charcoal
powder on iron (Fe) content in dug well water

Based on the results of the study, there is a difference in the effectiveness of the use of corn cob
charcoal powder as a bioadsorbent on iron (Fe) levels. The difference in the dosage of corn cob charcoal
powder has a different effect on the decrease in iron (Fe) content in the water of the dug well. The mass of
the bioadsorbent affects the level of effectiveness. This happens because the more mass of the adsorbent the
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number of pores and active sites available increases to bind Fe ions from the liquid phase to the adsorbent
surface. This condition causes an increase in adsorption ability until it reaches the optimal point.

Based on the results of data analysis, it showed that there was a difference in effectiveness between
the dose of 10 grams, 15 grams and 20 grams of value (p-value = 0.026). The p-value of < 0.05 shows that
there is a difference in the effectiveness of reducing iron (Fe) levels between the three doses. The results of
the test explained that the variety of dose variations had a real effect on the effectiveness of reducing iron
(Fe) levels. So to see the difference in the effectiveness of each dose, do a follow-up test, namely a Post Hoc
test to determine which group gives a difference.

The results of the Post Hoc analysis showed that there was a significant difference between the
doses of 10 grams, 15 grams and 20 grams. Of the three doses, the p-value of < 0.05 has a p-value, which
indicates that the difference in adsorbent doses has a significant effect on the ability to reduce iron levels in
dug well water.

A comparison between the 10 gram and 15 gram doses showed niai p-value 0.000 which means
there is a difference in iron levels after treatment. The average difference value showed that iron levels at a
dose of 15 grams were lower than at a dose of 10 grams. This identifies that an increase in the dose of 15
grams of adsorbent is able to bind iron ions (Fe) so that the adsorption process takes place more optimally.
This is in line with research Riskawati, (2019) which states that the use of biomass-based adsorbents with a
dose of 15 grams effectively reduces Fe levels in borewell water. The dose is considered quite optimal
because it is able to significantly reduce Fe levels without causing rapid adsorbent saturation. This shows that
intermediate doses can provide good adsorption efficiency

The results of the comparison between the 15 gram and 20 gram doses also showed a significant
difference in the value of the P-Hairy 0.001. However, the average value showed that increasing the dose of
corn cob charcoal powder from 15 grams to 20 grams did not result in a more effective reduction in iron
levels. This condition can be caused by the occurrence of adsorbent saturation, where part of the surface of
the charcoal has been covered by Fe ions, so that the addition of adsorbents no longer significantly increases
the absorption efficiency. This is in line with research Alfiyatun & Kristianingrum, (2025) which states that
the amount of adsorbents affects the adsorption process if the surface is filled with adsorbate, then the
increase in mass will cause the adsorbent to reach the saturation point.

CONCLUSION

Based on the results of the research that has been carried out, it can be concluded that the iron (Fe)
content in the water of the excavated well in East Dulalowo Village, Kota Tengah District with a dose of 10
grams with an average value of 0.2341 Mg/L, a dose of 15 grams with an average value of 0.1859 Mg/L, and
a dose of 20 grams with an average value of 0.2076 Mg/L.

The dose of corn cob charcoal powder that is effective in reducing iron (Fe) levels in the water of the
excavated well is a dose of 15 grams, with a p-velue value of 0.026 < 0.05, with iron content from 1.005
Mg/L to 0.1859 Mg/L with an effectiveness of 82%.

SUGGESTIONS

For the community, it is recommended to use corn cob waste which is usually only a pile of garbage
and accumulates as a source of disease if it can be processed into more useful materials such as charcoal
powder which can be used as an adsorbent in reducing iron levels, filtration and others. In addition, the next
researcher also needs to modify corn cob waste naturally to remain environmentally friendly and be able to
compare the effectiveness of plant-based and synthetic adsorbents.

REFERENCES

Abibah, Nurul Aisyah, Nurulmutiah Rahmah Ramadhana, Ummu Kalsum, G. G. (2025). The Effectiveness of
Activated Carbon of Sugarcane Bagasse as an Adsorbent to Reduce Iron Levels and Reduce Mining
Water Waste. 3026.

Alfarisi, M. S., Oktasari, A., & Fitriyani, D. (2021). Kebiul Seeds ( Caesalpinia Bonduc L . Roxb) as an Iron
Metal Adsorbent (Fe). 18(2), 107-116.

Alfiyatun, R., & Kristianingrum, S. (2025). Effectiveness of Corn Cob Activated Carbon Bioadsorbent for
Reducing Iron and Bromate Levels in Mineral Water by Continuous Method. Journal of Scientific
Research, 30(1), 1-9. https://doi.org/10.21831/jps.v30il1.78144

Amaliah, A. R. (2020). Analysis of the water quality of the excavated well was reviewed from chemical
parameters (Cl and Fe) in Mangempang Village, Barru District, Barru Regency, Makassar College of
Health Sciences, Indonesia Correspondence Address: Name of Correspondent Institution Author Email
author. 5(2).

Amin, M. (2022). Analysis of Lead Heavy Metal (Pb) Pollution in Dug Well Water in the Community
Around the Sukawitan Final Disposal. 2(2), 79-84.




1432 O3 ISSN: 2685-6689

Anggun Sarttika Erinza, & Ardi Mustakim. (2025). Evaluation of the Feasibility of Well Water in the Muaro
Jambi Temple Area Based on Environmental and Health Parameters. Polygon: Journal of Computer
Science and Natural Sciences, 3(5), 36—49. https://doi.org/10.62383/polygon.v3i5.750

Antika, R., Siregar, S. D., & Pane, P. Y. (2019). The effectiveness of activated carbon of corn cobs in
reducing iron (Fe) and manganese (Mn) levels in dug well water in Amplas village, Percut Sei Tuan
district, Deli Serdang regency. Journal of Global Health, 2(2), 81-92.

Arief, A. L. F., & Nurdin, S. (2024). Journal of Science and Technology. Andi Interaction Planning and
Analysis, 10(1), 41-52.

Asmadi, S.T, M. S., apt. Irman Idrus, S.Farm., M.Kes Bambang Supriyanta, S.Si., M.Sc Indra Purnama
Igbah, S.Pd., M.Sc Sufiah Asri Mulyawati, S.Si, M.Kes Desi Aryani, AMAK., SE., M. A Siti Rabbani
Karimuna, S.KM., M.P.H Drs. Edy Haryanto, M.Kes Ariana Sumekar, S. K. M. S.; & Dr. Irnawati,
S.Si., M.Sc Novita Sekarwati, S. K. M., M. Si Ayu Rofia Nurfadillah, S.K.M, M.Kes Salman, S.Si, M.
F. (2023). Environmental Quality Analysis. Range : Eureka Media Aksara

Asmawati, 1., Nuryani, D. D., Aryastuti, N., & Yunita, D. (2022). The Effectiveness of Aeration Methods in
Reducing Iron Levels in Groundwater in Sidorejo Village, Sidomulyo District in 2021. Indonesian
Journal of Health and Medical, 2(2), 223-233.
http://ijohm.rcipublisher.org/index.php/ijohm/article/view/133

Atmaja, A. D., Wilopo, W., & Warmada, 1. W. (2025). Iron and Manganese Pollution in Groundwater in Palu
City, Central Sulawesi. Journal of Applied Geoscience and Engineering, 4(1), 89-96.
https://doi.org/10.37905/jage.v4i1.31239

Baktiar, S., Sahdan, M., & Setyobudi, A. (2022). Description of the Construction and Location of Excavated
Wells with Pesticide Content in Dug Well Water in the Rice Fields Area of Oesao Village, Kupang
Regency. Public Health Media, 4(1), 100-107.

Berniyanti, T. (2020). Biomarker of Toxicity: Molecular-level metal exposure. Airlangga University Press.

Cahyani, R. R., Krissilvio, E. J., & Pasaribu, M. H. (2024). Potential of Apu-Apu Activated Charcoal
(Salvinia molesta) as a Bioadsorbent Against Methyl Orange Dye. February.

Dr. Ana Hidayati Mukaromah, M. S. (2024). natural adsorbents and synthetic adsorbents. Deepublish.

Dwiputri, M. R., W, C. D., & Artiyani, A. (2021). Active Carbon Utilization From Corn Cobs ( Zea mays L .)
As an adsorbent in the management of batik industrial liquid waste. Sec. 22.

Fadilah, A. R., & Muhammad, T. (2020). Bio-Adsorbent Based on Tea Waste (Camellia Sinensis) as an
Absorbent Agent of Heavy Metals Fe and PB in River Water. 11(01), 65-70.

Fadillah, Ganish Eka, M. I. M. (2022). Analysis of Iron and Manganese Exposure to Groundwater on Public
Health in Lakardowo Village, Mojokerto Regency. 2, 409—418.

Fasihah Novita Sari , Yeyen Maryani, H. H. (2022). Laundry wastewater treatment uses chicken egg shell
adsorbs. 8(20), 129-139.

Fitriah, G. D., Kasim, K. P., & Purnomo, B. C. (2022). Reduction of iron (Fe) and manganese (Mn) levels in
clean water by electrocoagulation method. 22(2), 253-261.

Guiseppina, M. (2024). Simple Household Water Quality Test. Cell 3(7), 597-603.
https://doi.org/10.58344/locus.v3i7.2980

Halim, A., Romadon, J., & Achyar, M. Y. (2022). Manufacture of adsorbents from rice husks as absorbers of
heavy metals CopperA (Cu) and lead (Pb) in wastewater. Sustainable Environmental and Optimizing
Industry Journal, 3(2), 66—74. https://doi.org/10.36441/se0i.v3i2.448

Harja, A., Susanto, K., Rubiyanti, Y., & Gunawan, W. (2022). Socialization of clean water sources and their
use as a source of clean water and sanitation in the area of Mount Haruman Cimaung, Bandung
Regency. Sachat : Journal of Community Service Social Development, Village and Community, 3(2),
74. https://doi.org/10.24198/sawala.v3i2.38641

Ilmanafia Adha, H. P. S. (2022). The use of corn cob activated charcoal adsorbents for the reduction of BOD
and COD in seaweed processing liquid waste. 8(9), 909-913.

Irwan. (2021). Health Research Methods. Zahir Publishing.

Iyabu, H., Muhammad, A., Kilo, J. La, & Kilo, A. La. (2020). Iron in Well Water: A Case Study in Dulalowo
and Heledulaa Villages. pp. 2(2), 46-51.

Jamco, J., & Balami, A. M. (2022). Kruskal-Wallis analysis to determine the concentration of student
learning based on the field of interest of the statistics study program fmipa unpatti. PARAMETERS:
Journal of Mathematics, Statistics and Its Applications, 1(1), 29-34.

Jonni Mardizal, Fahmi Rizal, N. syah. (2022). Water Quality Management. Eureka Madia Utama.

Kristianingrum, S., Sulistyani, S., Fillaeli, A., Siswani, E. D., & Nafiisah, N. H. (2020). Continuous system
applications use activated carbon for the reduction of Cu and Zn metal levels in wastewater. Journal of
Basic Science, 9(2), 54-59.

Kurniawan, M. (2024). Comparison of the Effectiveness of Activated Charcoal Media of Coconut Shells,
Wood Waste, Rice Husks to Reduce Iron (Fe) Levels in Clean Water of Pamsinas Well, Mulya

HESS, Vol. 8, No. 2, April 2026, pp. 1426~1434



IJHESS ISSN: 2685-6689 0 1433

Village, Beraja Selebah District, East Lampung Regency. Polytechnics of the Ministry of Health
Tanjungkarang.

Latif, Y., Bempah, 1., & Saleh, Y. (2015). The level of knowledge of farmers' attitudes and skills towards
corn farming in Tibawa Gorontalo District.

Lusi Ernawati. (2022). Basic Study of Adsorption and Diffusion in Porous Media. Kalimantan Institute of

Technology (ITK) Press.
Mei, Y., Zhuang, S., & Wang, J. (2025). Adsorption of heavy metals by biochar in aqueous solution: A
review. Science of The Total Environment, 968, 178898.

https://doi.org/https://doi.org/10.1016/j.scitotenv.2025.178898

Meilianti. (2020). Manufacture of activated carbon from corn cob charcoal with variations in the
concentration of sodium carbonate (Na2CQO3) activator. 5(1), 14-20.

Mohd Hilal Assegaf. (2024). Analysis of the Utilization of Oil Palm Ash Waste as an Adsorbent in Reducing
Iron Metal (Fe) in Mine Acid Water (Issue February).

Munfiah, S., Setiani, O., & Nurjazuli, P. (2021). Kualitas Fisik dan Kimia Air Sumur Gali dan Sumur Bor di
Wilayah Kerja Puskesmas Guntur II Kabupaten Demak Physical and Chemical Water Quality of Dug
and Bore Well in the Working Area of Public Health Center II Guntur Demak Regency. Indonesian
Environmental Health Journal, 12(2), 154—159.

Najmia, Hanna, E. S. M., & , Rizqi Putri Mahyudin, K. (2021). Utilization of Activated Charcoal from
H3PO4 Activated Palm Shell for Reducing Iron (Fe), Manganese (Mn) and pH Levels in Mine Acid
Water. 17(1), 30-37.

Nurmeily, R. (2020). The Effect of Adsorbents as Filter Media in Reducing Lead Levels in the River Water
Matrix, Polytechnic, Ministry of Health, Banten. 3(2), 79-85.

Regulation of the Minister of Health of the Republic of Indonesia Number 2 of 2023 concerning
Implementing Regulations of Government Regulation Number 66 of 2014 concerning Environmental
Health (2023).

Perdanie, E. P., Rahmadani, R., Oktaviannoor, H., & Alawiyah, T. (2024). The Utilization of Activated
Charcoal of Corn Cobs (Zea Mays) in Reducing the Hardness of Well Water in Katingan Regency.
Journal of Surya Medika, 10(3), 88—94. https://doi.org/10.33084/jsm.v10i3.8969

Purbarindi, Nunik, D. O. (2019). Removal of iron metal (Fe) in dug well water with activated carbon from
pecan shells. 5(2), 33—41.

Rahayu, Antonia Nunung, A. (2014). Utilization of corn cobs as an adsorbent. Child'S Health, 3(2.53), 150—
153. https://doi.org/10.22141/2224-0551.2.53.2014.75964

Rakhmania, C. D., Khaeronnisa, 1., Ismuyanto, B., & Himma, N. F. (2017). Adsorption of calcium ions using
regenerated HCL hyacinth biomass. 1(1), 16-24.

Rasid, M., Pramaningsih, V., & Isworo, Y. (2024). The effectiveness of the variation in the size of the
coconut shell activated charcoal mesh to reduce the iron (Fe) and manganese (mn) levels of well water
by filtration method. 12(4), 1100-1105.

Rasidi, Harun, Dhevi Mulyanda. (2023). Free Clean Water. In Widina Media Utama (issue Mi).

Rifai, A., & Tahir, H. (2024). The Feasibility of Dug Well Water is Reviewed from the Feasibility of Physics,
Chemistry, and Biology of East Banggae District, Majene Regency. 7(1), 1-9.

Riskawati, R., Amir, H., Muin, (, Program, S., Health, M., Faculty, 1., Health, U., & Muhammadiyah, P.
(2019). Effectiveness of Rice Husk Charcoal in Reducing Iron (Fe) Levels In Well Water Of Borrow
In Padangloang Village, Pinrang Regency. January, 1(1), 2614-3151.
http://jurnal.umpar.ac.id/index.php/makes

Robot, S., Kadir, L., & Nakoe, M. R. (2025). Effectiveness of a Simple Water Treatment System Based on
Activated Carbon from Coconut Shells and Lime on Water Quality in the. 8(9), 5800-5816.
https://doi.org/10.56338/jks.v819.8596

Safitri, S. T., & Kristianingrum, S. (2020). The Decreasing of Copper ( Cu ) and Lead ( Pb ) Concentration in
Electroplationg Liquid Waste with Coconut CP Reduction of Copper ( Cu ) and Lead ( Pb ) in
Electroplating Liquid Waste with Coconut Coir Adsorbent. 3(2), 1-10.

Sari, I. H., & Amin, M. (2023). The effectiveness of adding sugarcane bagasse as a filtration medium to
reduce Fe levels in excavated smur water. 3(2), 61-66.

Sri, Royania, A. S. F. (2025). Iron Metal (Fe) Levels in Water in the Environment Around the Kaliori Final
Waste Processing Site (TPA), Banyumas Regency. 2(1), 74-80.

Syafarida, U. Y., Jati, D. R., & Sulastri, A. (2022). Analysis of the Relationship between Excavated Well
Construction and Environmental Sanitation on the Number of Coliform Bacteria in Excavated Well
Water (Case Study: PAL IX Village, Sungai Kakap District). Journal of Environmental Science, 20(3),
437-444. https://doi.org/10.14710/ji1.20.3.437-444

Syamsuddin S.KM., M.Kes, Dr. Ashari Rasjid S.KM., M. K. (2022). The Use of Coffee Grounds (Firdayanti
(ed.)). Nas Media Pustaka.




1434 O3 ISSN: 2685-6689

Tadidik, U. H., Kandowangko, N. Y., Retnowati, Y., & Ahmad, A. (2025). Morphological Kinship Study of
Corn ( Zea mays L .) Varieties Morphological Kinship Study of Maize ( Zea mays L .) Local Varieties
in Gorontalo. 28(1).

Tampubolon, M. H. (2021). 1, 2, 3. Analysis of Clean Water Needs in Medan City 2(1), 119-128.

Triana, & Tika, D. L. (2023). The relationship between physical condition and sanitation of excavated wells
to the presence of coliform bacteria in excavated well water. 19, 56—66.

Ulloh, M. K. N., Upriatna, A. S., & Malia, D. (2023). Synthesis of activated carbon from corn husk waste
(Zea Mays L) as an adsorbent of laundry industry liquid waste.

Village, P., Regency, P., Amir, R., & Muin, H. (2019). The Effectiveness of Rice Husk Charcoal in Reducing
Iron (Fe) Content in Drilled Well Water in Padangloang Village. 1(1).

Wicaksono, B., Iduwin, T., Mayasari, D., Putri, P. S., & Yuhanah, T. (2019). Education on Simple Water
Purification Equipment as an Effort to Meet the Need for Clean Water. Light, 2(1), 43-52.
https://doi.org/10.33322/terang.v2i1.536

Widodo, A. S., Pamungkas, 1. A., Anam, K., Ngabu, W., Brawijaya, U., Pedro, U. S., & Articles, 1. (2023).
Prototype design of water purification through filtration with the help of FRP type tube filters. 1, 131—
137.

Widyayuningsih Fitria Shella, Pratiwi Hermiyanti, D. (2022). Corn husks and plantain peels (Musa
paradisica) are effective as fe adsorbents in well water. Sci. 20(01), 15-21.

Yudhastuti, R., & Arifani, T. (2013). Iron (Fe) content in well water and public health disturbances along the
Porong River, Tambak Kalisogo Village, Jabon Sidoarjo District. Journal of Environmental Health,
7(1), 64-70.

Zulfaidah, A. H. (2024). Overview of Monitoring Iron (Fe) Levels in Clean Water in Traditional Markets in
Yogyakarta City 2024. Polytechnics of the Ministry of Health of Yogyakarta.

HESS, Vol. 8, No. 2, April 2026, pp. 1426~1434



