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ABSTRAK

Air gambut di Kabupaten Banjar memiliki pH yang asam dengan kandungan
zat organik (UV2s4) dan warna (PtCo) yang tinggi. Pengolahan dengan Membran
Ultrafiltrasi Selulosa Asetat (UF-SA) dapat dilakukan untuk mengolah air gambut
namun perlu pre-treatment dahulu. Penggabungan koagulan Tanah Lempung
Gambut (organik) dan FeSO, (anorganik) untuk koagulasi dapat menjadi pilihan
dalam mengolah air gambut sebelum dilanjut ke membran. Penelitian bertujuan
untuk menganalisis kemampuan koagulan gabungan TLG-FeSO. terhadap
penyisihan zat organik dan warna air gambut dan menilai kinerja membran UF-SA
yang dimodelkan dengan 3 model fouling (MFI, Pore Blocking, dan Kurva
Saturasi). Proses koagulasi dilakukan dengan jar-test dan membran dijalankan
dengan sistem dead-end. Pengujian air gambut dilakukan dengan alat UV-Vis
spektroskopi. Hasil penelitian menunjukkan TLG-FeSO,4dapat bekerja optimum di
pH 11 dengan dosis 2 g/L TLG dan 0,5 FeSO4. Hasil penyisihan UV2s4 dan warna
mencapai nilai 82% dan 95% dengan nilai akhir pH 6,6. Kondisi optimum hibrid
koagulasi-ultrafiltrasi didapat pada tekanan 2 bar dengan hasil penyisihan UV2s4
dan warna mencapai nilai 89% dan 97% dan fluks dihasilkan 409.9 L/jam.m?2.bar.
Model fouling menunjukkan kurva saturasi menjadi model paling akurat. Hasil
proses hibrid koagulasi-ultrafiltrasi menghasilkan air gambut yang memenuhi baku
mutu kelas 2 berdasarkan PP No, 22 Tahun 2021.

Kata Kunci: Air Gambut, FeSO,, Koagulasi, Tanah Lempung Gambut, Ultrafilttrasi
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ABSTRACK

Peat water in Banjar Regency is characterized by low pH and high
concentrations of organic matter (UVzs4) and color (PtCo). Although cellulose
acetate ultrafiltration (UF-CA) membranes have potential for peat water treatment,
an effective pretreatment is required to minimize membrane fouling. Combining
Peat Clay Soil (PCS) as an organic coagulant with FeSO, as an inorganic
coagulant provide an effective coagulation pretreatment for peat water before
membrane ultrafiltration. This study aimed to evaluate the performance of the
combined PCS—FeSO, coagulant in removing organic matter and color and to
assess UF-CA membrane performance using three fouling models: Modified
Fouling Index (MFI), Pore Blocking, and Saturation Curve. Coagulation was
conducted using a jar test, followed by dead-end ultrafiltration. Water quality was
analyzed using UV-Vis spectrophotometry. The optimum coagulation condition
was achieved at pH 11 with 2 g/L PCS and 0.5 g/L FeSO,, resulting in 82% UV2s4
removal and 95% color removal, with a final pH of 6.6. The optimum hybrid
coagulation—ultrafiltration process was obtained at an operating pressure of 2 bar,
achieving 89% UV254 removal, 97% color removal, and a flux of 409.9
L/m2.hour.bar. The Saturation Curve provided the best fouling prediction. The
treated peat water met the Class Il water quality standard specified in Government
Regulation No. 22 of 2021.

Kata Kunci: Peat Water, FeSO., Coagulation, Peat Clay Soil, Ultrafiltration
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Singkatan

BOD = Biological Oxygen Demand
COD = Chemical Oxygen Demand
FTIR = Fourier Transform Infrared
MFI = Maodified Fouling Index
PAC = Polyaluminium Chloride
pH = Power of Hydrogen

TDS = Total Dissolved Solid

TLG = Tanah Lempung Gambut
TSS = Total Suspended Solid

UF = Ultrafiltrasi

UF-SA = Ultrafiltrasi Selulosa Asetat
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