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ABSTRAK

Air sungai merupakan sumber daya krusial yang terus mengalami penurunan
kualitas akibat tingginya kadar kekeruhan dan Total Suspended Solids (TSS).
Penelitian ini bertujuan untuk menganalisis efektivitas kombinasi teknologi
pneumatic rapid mixing dan hydrocyclone flocculator dalam menurunkan TSS dan
kekeruhan pada air sungai, menggunakan pendekatan eksperimen skala
laboratorium. Variabel bebas yang diuji adalah debit udara (70, 55, dan 40 L/min)
dan diameter hydrocyclone (15 cm dan 20 cm), dengan parameter kualitas air
berupa kekeruhan, TSS, dan pH. Pengujian dilakukan dengan metode standar
(SNI), dan analisis data menggunakan efisiensi removal serta uji statistik ANOVA
Two Way. Hasil penelitian menunjukkan bahwa konfigurasi optimal diperoleh pada
debit udara 70 L/min dan diameter iydrocyclone 20 cm, dengan efisiensi penurunan
kekeruhan sebesar 84% dan TSS sebesar 81%. Temuan ini menunjukkan bahwa
integrasi kedua teknologi tersebut mampu menghasilkan proses koagulasi-flokulasi
yang efisien dan stabil, serta memiliki potensi aplikatif dalam pengolahan air

permukaan secara berkelanjutan

Kata Kunci: Koagulasi Pneumatik, Flokulasi Hidrosiklon, Koagulasi-Flokulasi,

Pengolahan Air, Kekeruhan, Total Padatan Tersuspensi.
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ABSTRACT

River water is a crucial resource that continues to experience a decline in quality
due to high levels of turbidity and Total Suspended Solids (TSS). This study aims to
analyze the effectiveness of combining pneumatic rapid mixing and hydrocyclone
flocculator technologies in reducing TSS and turbidity in river water, using a
laboratory-scale experimental approach. The independent variables tested were air
flow rate (70, 55, and 40 L/min) and hydrocyclone diameter (15 cm and 20 cm),
with water quality parameters including turbidity, TSS, and pH. Testing was
conducted using standard methods (SNI), and data analysis employed removal
efficiency and two-way ANOVA statistical tests. The results showed that the optimal
configuration was achieved at an air flow rate of 70 L/min and a hydrocyclone
diameter of 20 cm, with turbidity reduction efficiency of 84% and TSS reduction
efficiency of 81%. These findings indicate that the integration of both technologies
can produce an efficient and stable coagulation-flocculation process, with potential

for application in sustainable surface water treatment.

Keywords: Pneumatic Rapid Mixing, Hydrocyclone Flocculator, Coagulation-
Flocculation, Water Treatment, Turbidity, Total Suspended Solid.



