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ABSTRAK 

Limbah cair laundry mengandung surfaktan, fosfat, dan chemical oxygen demand 

(COD) dalam konsentrasi tinggi yang sulit diolah secara konvensional. Penelitian 

ini bertujuan untuk mengetahui efektivitas kombinasi proses adsorpsi sebagai pre-

treatment dan elektrokoagulasi bipolar dalam menurunkan beban pencemar limbah 

cair laundry. Proses elektrokoagulasi dilakukan menggunakan variasi waktu 

operasi, jumlah pelat elektroda, dan tegangan listrik untuk memperoleh kondisi 

optimal, sedangkan tahap praperlakuan menggunakan adsorben tanah liat dengan 

variasi jenis, suhu aktivasi, dan aktivasi kimia. Parameter yang dianalisis meliputi 

surfaktan, fosfat, COD, dan total suspended solids (TSS). Hasil penelitian 

menunjukkan bahwa kondisi optimal diperoleh pada penggunaan adsorben kaolin 

yang diaktivasi secara termal pada suhu 500°C dan secara kimia menggunakan HCl 

3 N dalam kondisi pH 6, kemudian dilanjutkan dengan elektrokoagulasi 

menggunakan lima pelat elektroda pada tegangan 25 V. Kombinasi proses ini 

mampu meningkatkan efisiensi penyisihan surfaktan hingga 98,89%, dibandingkan 

dengan proses tanpa praperlakuan yang hanya mencapai 83,94%. Dengan 

demikian, integrasi adsorpsi dan elektrokoagulasi bipolar terbukti efektif dalam 

meningkatkan kinerja pengolahan limbah cair laundry. 

 

Kata Kunci : Limbah Laundry, Elektrokoagulasi Rangkaian Bipolar, Adsorpsi, 

Kaolin, Bentonit, Surfaktan. 

  



 

 

xi 

 

ABSTRACT 

Laundry wastewater contains high concentrations of surfactants, phosphates, and 

chemical oxygen demand (COD), which are difficult to remove using conventional 

treatment methods. This study aims to evaluate the effectiveness of a combined 

adsorption pre-treatment and bipolar electrocoagulation process for reducing 

pollutant loads in laundry wastewater. The electrocoagulation process was 

conducted under varying operating conditions, including treatment time, number of 

electrode plates, and applied voltage, to determine the optimal configuration. The 

pre-treatment stage employed clay-based adsorbents with variations in clay type, 

thermal activation temperature, and chemical activation. Key parameters analyzed 

included surfactants, phosphates, COD, and total suspended solids (TSS). The 

results indicated that the optimal condition was achieved using kaolin activated 

thermally at 500°C and chemically with 3 N HCl under slightly acidic conditions, 

followed by electrocoagulation using five electrode plates at an applied voltage of 

25 V. Under these conditions, surfactant removal efficiency reached 98.89%, 

significantly higher than the 83.94% achieved without pre-treatment. These 

findings demonstrate that the integration of adsorption and bipolar 

electrocoagulation is an effective approach for enhancing the treatment 

performance of laundry wastewater. 

 

Keywords: Laundry wastewater, bipolar electrocoagulation, adsorption, kaolin, 

bentonite, surfactants, phosphate.


