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ABSTRAK

KOMBINASI AERASI-ADSORPSI MENGGUNAKAN DIFFUSER
AERATOR DAN KARBON AKTIF TEMPURUNG SIWALAN DALAM
PENINGKATAN KUALITAS AIR TANAH

ANGGIT SALIS MEDIA UTAMI
20034010004010004

Peningkatan kualitas air tanah yang tercemar logam berat dan zat organik
terlarut menjadi prioritas dalam pengelolaan sumber daya air untuk memastikan
ketersediaan air bersih. Penelitian ini mengevaluasi kombinasi metode aerasi dan
adsorpsi menggunakan diffuser aerator serta karbon aktif tempurung siwalan.
Metode aerasi dilakukan dengan variasi waktu detensi untuk meningkatkan
oksigen terlarut (DO) dan menurunkan konsentrasi besi (Fe), mangan (Mn), Total
Dissolved Solids (TDS), dan Total Organic Carbon (TOC). Proses adsorpsi
diterapkan dengan variasi tinggi media dan laju aliran untuk mengoptimalkan
penurunan kontaminan. Hasil menunjukkan aerasi meningkatkan DO hingga 5,4
mg/L dalam 60 menit serta menurunkan kadar Fe dan Mn masing-masing sebesar
53,6% dan 7,7%. Adsorpsi dengan tinggi media 45 cm dan laju aliran 10 L/jam
menghasilkan penurunan Fe, Mn, TDS, dan TOC masing-masing sebesar 63,19%,
99,25%, 15,51%, dan 17,61%. Karakterisasi SEM-EDX menunjukkan karbon
aktif tempurung siwalan didominasi unsur karbon, oksigen, natrium, dan kalsium,
yang mendukung mekanisme adsorpsi melalui ikatan ionik dan elektrostatik.
Penelitian ini membuktikan bahwa karbon aktif tempurung siwalan efektif, ramah
lingkungan, dan potensial dikembangkan sebagai bahan adsorben lokal untuk

sistem pengolahan air tanah yang berkelanjutan.

Kata Kunci: aerasi, adsorpsi, diffuser aerator, tempurung siwalan, karbon aktif,

kualitas Air tanah, isoterm adsorpsi
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ABSTRACT

COMBINATION OF AERATION AND ADSORPTION USING DIFFUSER
AERATOR AND PALMYRA PALM SHELL ACTIVATED CARBON FOR
GROUNDWATER QUALITY IMPROVEMENT

ANGGIT SALIS MEDIA UTAMI
20034010004010004

Improving the quality of groundwater contaminated with heavy metals and
dissolved organic matter is a priority in water resource management to ensure the
availability of clean water. This study evaluates the combination of aeration and
adsorption methods using a diffuser aerator and siwalan shell activated carbon.
The aeration method was conducted with variations in detention time to increase
dissolved oxygen (DO) levels and reduce concentrations of Fe, Mn, Total
Dissolved Solids (TDS), and Total Organic Carbon (TOC). The adsorption
process was carried out with variations in media height and flow rate to optimize
contaminant removal. The results showed that aeration increased DO to 5.4 mg/L
within 60 minutes and reduced Fe and Mn levels by 53.6% and 7.7%,
respectively. Adsorption with a media height of 45 cm and a flow rate of 10 L/h
achieved reductions in Fe, Mn, TDS, and TOC concentrations by 63.19%,
99.25%, 15.51%, and 17.61%, respectively. SEM-EDX characterization revealed
that siwalan shell activated carbon is dominated by carbon, oxygen, sodium, and
calcium elements, supporting the adsorption mechanism through ionic bonding
and electrostatic interactions. This study demonstrates that siwalan shell
activated carbon is effective, environmentally friendly, and has the potential to be
developed as a local adsorbent material for sustainable groundwater treatment

systems.

Keywords: aeration, adsorption, diffuser aerator, palmyra palm shell, activated

carbon, groundwater quality, adsorption isotherm
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