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ABSTRAK 

Limbah Cair Sasirangan (LCS) mengandung warna dan Chemical Oxygen 
Demand (COD) tinggi serta bersifat basa sehingga memerlukan pengolahan 
sebelum dibuang ke lingkungan. Pengolahan LCS umumnya menggunakan 
proses koagulasi satu-tahap dengan koagulan anorganik, namun efisiensi 
penyisihan pencemar masih perlu ditingkatkan menggunakan koagulan organik 
sebagai alternatif untuk mengurangi penggunaan koagulan anorganik. Penelitian 
ini bertujuan menganalisis efisiensi penurunan warna dan COD serta menentukan 
kondisi optimum pH dan dosis koagulan gabungan TLG dua-tahap dan Poly 
Aluminium Chloride (PACl) pada LCS. Proses koagulasi dilakukan menggunakan 
metode Jar-Test, dengan pengukuran warna dan COD menggunakan 
spektrofotometri UV-Vis serta metode refluks tertutup. Rasio E4/E6 digunakan 
sebagai parameter pendukung untuk menggambarkan perubahan karakteristik 
bahan organik selama proses pengolahan. Karakteristik LCS menunjukkan pH 
11,58, warna 949,93 PtCo, COD 1531 mg/L, dan rasio E4/E6 sebesar 1,495. 
Koagulan TLG bersifat asam dan mengandung gugus fungsi alkil halida, tiol, 
alkena, aromatik, ikatan C-O, alifatik C-N, karboksil, karbonil, hidroksil, fenol dan 
alkohol O-H. Kondisi optimum diperoleh pada pH 6, dosis TLG 18 g/L (rasio 
pembubuhan 2/3 dan 1/3), serta PACl 0,05 g/L. Kondisi tersebut menghasilkan 
efisiensi penurunan warna sebesar 98,94% (10,05 PtCo), COD sebesar 88,81% 
(171,37 mg/L), rasio E4/E6 sebesar 11,83, dan pH akhir 4,90. 

Kata Kunci: Koagulan Gabungan, Koagulasi Dua-Tahap, Limbah Cair 
Sasirangan, Poly Aluminium Chloride, Tanah Lempung Gambut. 
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ABSTRACT 

Sasirangan wastewater (SWW) contains high color and Chemical Oxygen 
Demand (COD) concentrations and exhibits alkaline characteristics, thereby 
requiring treatment prior to its discharge into the environment. SWW treatment 
generally employs a single-stage coagulation process using inorganic coagulants; 
however, the pollutant removal efficiency still needs to be improved through the 
use of organic coagulants as an alternative to reduce the consumption of inorganic 
coagulants. This study aimed to analyze the efficiency of color and COD removal 
and to determine the optimum pH and dosage conditions of a two-stage combined 
peat clay soil (PCS) and polyaluminum chloride (PACl) coagulant for SWW 
treatment. The coagulation process was conducted using the Jar Test method, 
while color and COD were measured using UV–Vis spectrophotometry and the 
closed reflux method, respectively. The E4/E6 ratio was used as a supporting 
parameter to describe changes in the characteristics of organic matter during the 
treatment process. The characteristics of SWW showed a pH of 11.58, color 
concentration of 949.93 PtCo, COD concentration of 1531 mg/L, and an E4/E6 ratio 
of 1.495. The PCS coagulant was acidic and contained functional groups of alkyl 
halides, thiols, alkenes, aromatic compounds, C–O bonds, aliphatic C–N, carboxyl, 
carbonyl, hydroxyl, phenol, and alcohol O–H groups. The optimum condition was 
achieved at pH 6, a PCS dosage of 18 g/L (with a dosing ratio of 2/3 and 1/3), and 
a PACl dosage of 0.05 g/L. Under these conditions, the color removal efficiency 
reached 98.94% (10.05 PtCo), COD removal efficiency reached 88.81% (171.37 
mg/L), the E4/E6 ratio increased to 11.83, and the final pH was 4.90. 

Keywords: Combined Coagulant, Poly Aluminium Chloride, Peat Clay Soil, 
Sasirangan Wastewater, Two-Stage Coagulation. 
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