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ABSTRAK 

Penelitian ini bertujuan untuk menganalisis kinerja membran PVDF 

(Polyvinylidene Fluoride) pada proses ultrafiltrasi dengan variasi pre-treatment 

adsorpsi menggunakan karbon aktif dan zeolit dalam pengolahan air sungai. 

Parameter yang diuji meliputi kekeruhan, Total Dissolved Solids (TDS), dan Total 

Coliform dengan variasi tekanan operasi ultrafiltrasi (1 bar, 1,5 bar, dan 2 bar). Hasil 

penelitian menunjukkan bahwa penggunaan adsorben sebagai tahap pretreatment 

mampu menurunkan beban pencemar sehingga meningkatkan ketahanan membran 

terhadap fouling. Kombinasi karbon aktif–UF lebih efektif dalam menurunkan 

kekeruhan pada tahap awal, namun berpotensi mempercepat fouling akibat 

pelepasan partikel halus karbon. Sebaliknya, kombinasi zeolit–UF memberikan 

kestabilan fluks yang lebih baik serta efisiensi penyisihan yang tinggi pada seluruh 

parameter. Kondisi optimum dicapai pada kombinasi zeolit–UF dengan tekanan 

operasi 1,5 bar, yang mampu menurunkan kekeruhan hingga >93%, menurunkan 

TDS sebesar 6–7%, serta menyisihkan Total Coliform hingga >99%. Dengan 

demikian, kombinasi ini direkomendasikan sebagai strategi pengolahan air sungai 

yang efektif untuk menghasilkan air layak konsumsi.  

Kata Kunci: Ultrafiltrasi, PVDF, karbon aktif, zeolit, kekeruhan, TDS, Total 

Coliform. 
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ABSTRACT 

This study aims to analyze the performance of PVDF (Polyvinylidene Fluoride) 

membranes in the ultrafiltration process with different pre-treatment adsorbents, 

namely activated carbon and zeolite, for river water treatment. The parameters 

investigated were turbidity, Total Dissolved Solids (TDS), and Total Coliform under 

varying ultrafiltration operating pressures (1 bar, 1.5 bar, and 2 bar). The results 

demonstrated that the application of adsorbents as a pre-treatment step effectively 

reduced pollutant loads, thereby improving membrane resistance to fouling. The 

activated carbon–UF combination showed better initial turbidity removal but was 

more prone to fouling due to fine carbon particle release. In contrast, the zeolite–

UF combination provided better flux stability and higher overall removal efficiency 

for all parameters. The optimum condition was achieved with the zeolite–UF 

combination at 1.5 bar, which successfully reduced turbidity by >93%, decreased 

TDS by 6–7%, and removed more than 99% of Total Coliform. Therefore, this 

combination is recommended as an effective river water treatment strategy to 

produce safe and clean water. 

Keywords: Ultrafiltration, PVDF, activated carbon, zeolite, turbidity, TDS, Total 

Coliform. 
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