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ANALISIS PERBANDINGAN EFEKTIVITAS KOAGULAN DALAM
PENURUNAN TOTAL SUSPENDED SOLIDS (TSS) DAN

STABILISASI pH AIR LIMBAH TAMBANG
BATUBARA DI PT X

OSMAR ALDI WINALDA TAMBUNAN

ABSTRAK

Air limbah tambang batubara umumnya memiliki kandungan Total Suspended Solid (TSS) yang
tinggi sehingga memerlukan proses pengolahan sebelum dialirkan ke badan air agar memenuhi
baku mutu lingkungan. Penelitian ini bertujuan membandingkan efektivitas penggunaan koagulan
Poly Aluminium Chloride (PAC), Aluminium Sulfat (Alum), dan Ferric Chloride (FeCls) dalam
pengolahan air limbah tambang batubara serta menentukan dosis optimum dan koagulan yang
paling efektif untuk diterapkan di PT X. Penelitian dilakukan menggunakan metode jar test dengan
variasi dosis koagulan 25 mg/L; 50 mg/L; 75 mg/L; dan 100 mg/L, melalui tahapan penyesuaian
pH, koagulasi, flokulasi, pengendapan, serta pengujian parameter pH dan TSS. Hasil penelitian
menunjukkan bahwa seluruh koagulan mampu menurunkan konsentrasi TSS hingga memenuhi
baku mutu air limbah pertambangan batubara. Koagulan PAC memberikan hasil terbaik dengan
nilai TSS akhir sebesar 20 mg/L dan efektivitas penurunan mencapai 98% pada dosis 75 mg/L,
diikuti oleh Alum dengan efektivitas 97% pada dosis 50 mg/L, serta FeCls dengan efektivitas 94%
pada dosis 75 mg/L. Berdasarkan hasil penelitian, PAC direkomendasikan sebagai koagulan paling
efektif karena menghasilkan kualitas air olahan terbaik dan memiliki performa yang lebih stabil
pada berbagai variasi dosis sehingga berpotensi meningkatkan efektivitas pengolahan air limbah

tambang di PT X.

Kata kunci: Air limbah tambang, Jar Test, Koagulasi, PAC, Total Suspended Solid.
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COMPARATIVE ANALYSIS OF COAGULANT EFFECTIVENESS
IN REDUCING TOTAL SUSPENDED SOLIDS (TSS)
AND CONTROLLING THE pH OF COAL MINE
WASTEWATER AT PT X

OSMAR ALDI WINALDA TAMBUNAN

ABSTRACT

Coal mine wastewater generally contains high concentrations of Total Suspended Solids (TSS)
and therefore requires treatment before being discharged into receiving water bodies to comply
with environmental quality standards. This study aimed to compare the effectiveness of Poly
Aluminium Chloride (PAC), Aluminium Sulfate (Alum), and Ferric Chloride (FeCls) in coal
mine wastewater treatment, as well as to determine the optimum dosage and the most effective
coagulant for application at PT X. The study employed the jar test method using coagulant
dosages of 25 mg/L, 50 mg/L, 75 mg/L, and 100 mg/L, followed by pH adjustment, coagulation,
flocculation, sedimentation, and analysis of pH and TSS parameters. The results showed that
all coagulants reduced TSS concentrations to comply with the applicable coal mine wastewater
discharge standards. PAC demonstrated the best performance, achieving a final TSS
concentration of 20 mg/L with a 98% removal efficiency at a dosage of 75 mg/L, followed by
Alum with 97% efficiency at 50 mg/L, and FeCls with 94% efficiency at 75 mg/L. Based on
these findings, PAC is recommended as the most effective coagulant due to its superior
treatment performance and more stable efficiency across different dosage variations, making it

suitable for improving coal mine wastewater treatment at PT X.

Keywords: Coal mine wastewater, Jar Test, Coagulation, PAC, Total Suspended Solids.
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