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ABSTRAK 

 

EFEKTIVITAS FILTER MULTIMEDIA BERDASARKAN WAKTU 

KONTAK DALAM MENURUNKAN MANGAN (MN) DAN BESI (FE) AIR 

SUMUR BOR MASYARAKAT GRIYA BINTANG MUTIARA 1 DESA 

PERTAMPILEN KECAMATAN PANCUR BATU 

 

Sonia  May Della Tarigan, Haesti Sembiring, SST.M.Sc 

(Politeknik Kesehatan Kementerian Kesehatan Medan) 

Email : soniamaytarigan@gmail.com  

 

Air tanah dari sumur bor berpotensi mengandung kadar Besi (Fe) dan Mangan (Mn) 

yang melebihi baku mutu sesuai Permenkes No. 02 Tahun 2023, yakni Fe maksimal 

0,2 mg/L dan Mn maksimal 0,1 mg/L. Kondisi ini dapat menimbulkan dampak 

serius bagi kesehatan, antara lain iritasi mata dan kulit akibat Fe berlebih, serta 

gangguan neurologis akibat paparan Mn. Penelitian ini bertujuan menganalisis 

efektivitas filter multimedia resin 25 cm, ferolite 30 cm, dan zeolit 15 cm dengan 

sistem aliran up flow dalam menurunkan kadar Fe dan Mn pada air sumur bor 

masyarakat Griya Bintang Mutiara 1, Desa Pertampilen, Kecamatan Pancur Batu. 

Berlandaskan teori filtrasi multimedia, mekanisme adsorpsi zeolit, pertukaran ion 

resin, serta oksidasi katalitik ferolite. Penelitian menggunakan desain quasi-

experimental pretest-posttest dengan tiga variasi waktu kontak (5, 10, dan 15 menit) 

dan tiga kali replikasi. Pengukuran sampel dilakukan menggunakan Photometer 

ZE-200. Kadar awal Fe sebesar 2,40 mg/L diturunkan menjadi 0,80 mg/L, 0,63 

mg/L dan 0,42 mg/L, dengan efisiensi masing-masing 66,67%, 73,61%, dan 

82,64%, namun belum memenuhi baku mutu. Kadar awal Mn sebesar 0,029 mg/L 

diturunkan menjadi 0,018 mg/L, 0,011 mg/L dan 0,006 mg/L, seluruhnya 

memenuhi baku mutu. Uji T-Paired menunjukkan filter berpengaruh signifikan 

terhadap penurunan Fe (p<0,05), sedangkan One-Way ANOVA membuktikan 

adanya perbedaan signifikan antar variasi waktu kontak pada Mn (p=0,011). 

Disimpulkan bahwa filter multimedia efektif menurunkan kadar Fe dan Mn, dengan 

waktu kontak 15 menit memberikan hasil penurunan tertinggi. 

Kata kunci: filter multimedia, waktu kontak, besi (Fe), mangan (Mn), air 

sumur bor. 
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ABSTRACT 

 

FILTER EFFICACY OF MULTIMEDIA FILTERS BASED ON CONTACT 

TIME IN REDUCING MANGANESE (MN) AND IRON (FE) IN  

BOREHOLE WELL WATER IN GRIYA BINTANG  

MUTIARA 1, PERTAMPILEN VILLAGE,  

PANCUR BATU SUB-DISTRICT 

 

Sonia May Della Tarigan, Haesti Sembiring, SST.M.Sc 

 

Medan Health Polytechnic of the Ministry of Health 

 

Email: soniamaytarigan@gmail.com 

 

Groundwater from borehole wells has the potential to contain Iron (Fe) and 

Manganese (Mn) levels that exceed the quality standards established by the 

Regulation of the Minister of Health No. 02 of 2023, which limits Fe to a maximum 

of 0.2 mg/L and Mn to a maximum of 0.1 mg/L. These conditions can cause serious 

health impacts, including eye and skin irritation due to excess Fe, as well as 

neurological disorders resulting from Mn exposure. This study aims to analyze the 

efficacy of a multimedia filter comprising 25 cm resin, 30 cm ferrolite, and 15 cm 

zeolite using an upflow system to reduce Fe and Mn levels in the borehole water of 

the community in Griya Bintang Mutiara 1, Pertampilen Village, Pancur Batu Sub-

district. The study is grounded in the theories of multimedia filtration, zeolite 

adsorption mechanisms, resin ion exchange, and ferrolite catalytic oxidation. A 

quasi-experimental pretest-posttest design was utilized with three variations of 

contact time (5, 10, and 15 minutes) and three replications. Sample measurements 

were conducted using a ZE-200 Photometer. The initial Fe concentration of 2.40 

mg/L was reduced to 0.80 mg/L, 0.63 mg/L, and 0.42 mg/L, with efficiencies of 

66.67%, 73.61%, and 82.64%, respectively; however, these levels still did not meet 

the quality standard. The initial Mn concentration of 0.029 mg/L was reduced to 

0.018 mg/L, 0.011 mg/L, and 0.006 mg/L, all of which met the quality standard. 

Paired T-test results showed that the filter significantly affected the reduction of Fe 

(p < 0.05), while One-Way ANOVA proved a significant difference among contact 

time variations for Mn (p = 0.011). In conclusion, the multimedia filter is effective 

in reducing Fe and Mn concentrations, with a contact time of 15 minutes yielding 

the highest reduction rate. 

 

 

Keywords: multimedia filter, contact time, iron (Fe), manganese (Mn), borehole 

well water 
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