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ABSTRAK

Limbah cair sasirangan (LCS) memiliki kandungan COD dan warna yang
tinggi sehingga dapat mencemari lingkungan. Pengolahan menggunakan proses
ultrafiltrasi hollow fiber (UF-HF) dapat menurunkan parameter COD dan warna
pada LCS. Namun diperlukan pre-treatment yaitu koagulasi agar dapat
mengurangi fouling yang terjadi pada membran. Penelitian ini bertujuan untuk
menganalisis kondisi operasi optimum proses hybrid koagulasi UF-HF dalam
mereduksi COD dan warna pada LCS serta menganalisis model fouling paling
akurat dalam merepresentasikan mekanisme fouling yang terjadi. Penelitian
dilakukan secara eksperimental menggunakan proses koagulasi sebagai pre-
treatment yang dikombinasikan dengan membran UF-HF sistem crossflow.
Pemodelan fouling dianalisis menggunakan Modified Fouling Index (MFI), Pore
Blocking, dan Kurva Saturasi. Hasil penelitian menunjukkan bahwa karakteristik
awal LCS memiliki pH 12,37, warna 1513 Pt-Co, COD 1910 mg/L, dan rasio E,/E¢
sebesar 1,515. TLG memiliki pH 2,21 serta mengandung gugus fungsi alkil halida,
alkena, alkil amina, C-0, alifatik C—N, karboksilat, amina, amida, fenol, dan
alkohol. Membran UF-HF memiliki permeabilitas sebesar 25,956 L/m?jam.bar.
Kondisi operasi optimum diperoleh pada proses koagulasi dua-tahap dengan rasio
pembubuhan dosis 2/3 dan 1/3 menggunakan dosis koagulan 18 g/L pada pH 10
serta tekanan operasi membran 1,5 bar. Model kurva saturasi merupakan model
fouling yang paling sesuai dengan nilai koefisien determinasi (R*) mencapai 1 pada
tekanan 1,5; 2; dan 2,5 bar. Hasil penelitian menunjukkan bahwa proses hybrid
koagulasi dan UF-HF menggunakan TLG berpotensi diterapkan sebagai alternatif
pengolahan LCS yang efektif.

Kata kunci: COD, fouling membran, koagulasi, limbah cair sasirangan, ultrafiltrasi
hollow fiber, warna.



ABSTRACT

Sasirangan wastewater (SWW) contains high concentrations of chemical
oxygen demand (COD) and color, which can cause environmental pollution if
discharged without proper treatment. Treatment using a hollow fiber ultrafiltration
(UF-HF) process has the potential to reduce COD and color in SWW. However, a
coagulation pre-treatment is required to minimize membrane fouling. This study
aimed to determine the optimum operating conditions of a hybrid coagulation—UF-
HF process for reducing COD and color in SWW, as well as to identify the fouling
model that most accurately represents the fouling mechanism occurring during
membrane filtration. The study was conducted experimentally by combining
coagulation as a pre-treatment with a crossflow UF-HF membrane system.
Membrane fouling was analyzed using the Modified Fouling Index (MFI), Pore
Blocking Model, and Saturation Curve Model. The results showed that the initial
characteristics of SWW were pH 12,37, color of 1,513 Pt-Co, COD of 1910 mg/L,
and an E/E; ratio of 1,615. Peat clay soil (Tanah Lempung Gambut, TLG) had a
pH of 2,21 and contained alkyl halide, alkene, alkyl amine, C—O, aliphatic C—N,
carboxylate, amine, amide, phenol, and alcohol functional groups. The UF-HF
membrane exhibited a hydraulic permeability of 25,956 L/m?.h.bar. The optimum
operating condition was achieved using a two-stage coagulation process with a
2/3—1/3 coagulant dosing ratio, a coagulant dosage of 18 g/L, an initial pH of 10,
and a membrane operating pressure of 1,5 bar. The Saturation Curve Model was
found to be the most suitable fouling model, with a coefficient of determination (R?)
of 1 at operating pressures of 1,5, 2,0, and 2,5 bar. These findings indicate that the
hybrid coagulation and UF-HF process using TLG has considerable potential as
an effective alternative for the treatment of SWW.

Keywords: COD, coagulation, color, hollow fiber ultrafiltration, membrane fouling,
sasirangan wastewater,
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