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ABSTRAK

Industri batik mulai dari skala rumah tangga hingga industri besar akan
menghasilkan limbah cair yang mengandung senyawa organik tinggi, zat warna dan
polutan lain seperti COD dan TSS yang sulit terurai. Pengolahan limbah diperlukan
untuk mereduksi kandungan polutan agar memenuhi baku mutu. Metode
pengolahan seringkali tidak memadai dan mabhal, oleh karena itu penelitian ini
menguji efektivitas Proses Oksidasi Lanjutan (AOP) elektro-Fenton yang mampu
menghasilkan radikal hidroksil reaktif untuk mendegradasi polutan secara organik.
Tujuan dari penelitian ini yaitu untuk menganalisis efektivitas dan mengoptimalkan
elektro-Fenton dalam mengurangi kadar COD, TSS dan warna pada limbah cair
batik. Penelitian ini mencari kombinasi optimal dari variasi kuat arus, waktu kontak
dan perbandingan molaritas H20.:FeSOs yang dapat memberikan efisiensi
penyisihan tertinggi. Metode penelitian dilakukan menggunakan metode elektro-
Fenton secara batch dengan variabel meliputi kuat arus, waktu kontak dan
perbandingan molaritas H.O2:FeSO4 dengan data hasil pengujian dianalisis dengan
ANOVA Two-Way. Berdasarkan penelitian, efiesiensi pengolahan menggunakan
metode elektro-Fenton dalam penyisihan COD sebesar 77% tercapai pada kondisi
kuat arus 4 ampere, waktu kontak 35 menit dan perbandingan H>02:FeS0O410:0,3,
penyisihan TSS sebesar 98% pada kondisi kuat arus 3 ampere, waktu kontas 25
menit dan perbandingan H202:FeSO4 10,3 dan penyisihan warna sebesar 99,7%
pada kondisi kuat arus 3 ampere, waktu kontak 45 menit dan perbandingan
H202:FeS0410:0,1.

Kata Kunci: Elektro Fenton, Chemical Oxygen Demand, Total Suspended Solid,

Warna

viii



ABSTRACT

The batik industry, ranging from household-scale to large-scale industries,
generates wastewater containing high levels of organic compounds, dyes, and other
pollutants such as COD (Chemical Oxygen Demand) and TSS (Total Suspended
Solids), which are difficult to degrade. Wastewater treatment is necessary to reduce
pollutant content to meet environmental quality standards. However, treatment
methods are often inadequate and costly. Therefore, this study investigates the
effectiveness of the Advanced Oxidation Process (AOP) using the electro-Fenton
method, which is capable of generating reactive hydroxyl radicals to degrade
organic pollutants. The objective of this research is to analyze the effectiveness and
optimize the electro-Fenton process in reducing COD, TSS, and color in batik
wastewater. The study aims to determine the optimal combination of current
intensity, contact time, and molar ratio of H:0::FeSO4 that yields the highest
removal efficiency. The research was conducted using a batch electro-Fenton
method with variables including current intensity, contact time, and the molar ratio
of H:0::FeSO.. The resulting data were analyzed using Two-Way ANOVA. Based
on the study, the electro-Fenton treatment achieved a COD removal efficiency of
77% under conditions of 4 amperes current, 35 minutes contact time, and
H:0::FeSOq ratio of 10:0.3. TSS removal efficiency reached 98% at 3 amperes
current, 25 minutes contact time, and H-0::FeSOs ratio of 10:0.3. Meanwhile,
color removal efficiency reached 99.7% at 3 amperes current, 45 minutes contact
time, and H:0::FeSOq ratio of 10:0.1.

Keywords: Electro-Fenton, Chemical Oxygen Demand, Total Suspended Solids,
Color



