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ABSTRAK

Air gambut memiliki potensi sebagai sumber air baku, terutama pada wilayah
dengan ketersediaan air gambut yang melimpah, namun pemanfaatannya masih
terkendala oleh kandungan bahan organik dan warna yang tinggi sehingga
memerlukan pengolahan yang efektif. Penelitian ini bertujuan untuk menganalisis
kinerja kombinasi Granular Activated Carbon (GAC) dan zeolit pada kolom fixed-
bed dalam mengolah air gambut pasca koagulasi—flokulasi, menentukan kondisi
adsorpsi optimum, mengevaluasi perubahan karakteristik adsorben melalui analisis
Brunauer—Emmett-Teller ~ (BET), serta menganalisis kinetika adsorpsi
menggunakan model Thomas dan Yoon—Nelson. Pengolahan awal dilakukan
melalui koagulasi—flokulasi menggunakan Poly Aluminium Chloride (PAC) dan
kapur tohor, kemudian dilanjutkan dengan adsorpsi secara up-flow menggunakan
variasi komposisi GAC dan zeolit serta kedalaman bed 5, 7,5, dan 10 cm pada debit
5 mL/menit. Kinerja proses dievaluasi berdasarkan parameter pH, Chemical
Oxygen Demand (COD), Dissolved Organic Matter (DOM), Total Dissolved Solids
(TDS), dan warna. Hasil penelitian menunjukkan bahwa kombinasi Zeolit: GAC
75:25 pada kedalaman bed 10 cm memberikan kinerja keseluruhan terbaik dengan
penurunan COD dari 432 menjadi 16 mg/L (96,3%), DOM dari 6,6504 menjadi
sekitar 4,13 mg/L (37,9%), TDS dari 164 menjadi 88 ppm (46,34%), dan warna dari
20,3 menjadi sekitar 13 Pt-Co (36%). Analisis kinetika menunjukkan bahwa model
Thomas dan Yoon—Nelson menunjukkan bahwa rentang pengamatan 0-90 menit
telah mampu menggambarkan terjadinya breakthrough, tetapi belum mencakup
keseluruhan perkembangan kurva hingga mencapai kondisi kejenuhan kolom.
Secara keseluruhan, kombinasi zeolit dan GAC pada kolom fixed-bed berpotensi
meningkatkan kualitas air gambut pasca koagulasi—flokulasi, dengan komposisi

adsorben dan kedalaman bed sebagai faktor yang memengaruhi kinerja proses.

Kata kunci: air gambut, adsorpsi, GAC, zeolit, fixed-bed, kinetika adsorpsi



ABSTRACT

Peat water has potential as a source of raw water, especially in areas with abundant
peat water supplies, however, its use is still hampered by high organic content and
color, thus requiring effective treatment. This study aims to analyze the performance
of a combination of Granular Activated Carbon (GAC) and zeolite in a fixed-bed
column for treating peat water after coagulation—flocculation, determine the
optimal adsorption conditions, evaluate changes in adsorbent characteristics
through Brunauer—Emmett—Teller (BET) analysis, and analyze the adsorption
kinetics using the Thomas and Yoon—Nelson models. Preliminary treatment was
performed via coagulation—flocculation using polyaluminum chloride (PAC) and
quicklime, followed by up-flow adsorption using varying compositions of GAC and
zeolite and bed depths of 5, 7.5, and 10 cm at a flow rate of 5 mL/minute. Process
performance was evaluated based on the parameters of pH, Chemical Oxygen
Demand (COD), Dissolved Organic Matter (DOM), Total Dissolved Solids (TDS),
and color. The results of the study showed that a 75:25 zeolite: GAC combination at
a bed depth of 10 cm provided the best overall performance, with a reduction in
COD from 432 to 16 mg/L (96.3%), DOM from 6.6504 to approximately 4.13 mg/L
(37.9%), TDS from 164 to 88 ppm (46.34%), and color from 20.3 to approximately
13 Pt-Co (36%). Kinetic analysis shows that the Thomas and Yoon—Nelson models
indicate that the 0—90-minute observation range has been able to describe the
occurrence of breakthrough, but does not yet cover the entire curve development
until the column reaches saturation. Overall, the combination of zeolite and GAC
in a fixed-bed column has the potential to improve the quality of peat water after
coagulation—flocculation, with the composition of the adsorbents and bed depth

serving as factors that influence the performance of the process.

Keywords: peat water, adsorption, GAC, zeolite, fixed-bed, adsorption kinetics
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