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ABSTRAK

Penelitian ini bertujuan mengevaluasi regenerasi kinerja membran PVDF
ultrafiltrasi dalam menurunkan kekeruhan, Total Dissolved Solids (TDS), dan total
coliform pada air Sungai Jagir, serta menilai efektivitas pencucian kimia bertahap
menggunakan kombinasi asam sitrat (CsHgO7) dan hidrogen peroksida (H20>).
Filtrasi dilakukan pada tekanan operasi 1, 1,5, dan 2 bar, dengan variasi konsentrasi
bahan pencuci 0 wt%, 2 wt%, 4 wt%, 6 wt% menggunakan sistem dead-end.
Kinerja membran dianalisis berdasarkan fluks permeat dan Flux Recovery Ratio
(FRR), sedangkan kualitas air diuji pada tiga kondisi yaitu air baku, permeat
sebelum pencucian, dan permeat setelah pencucian, fokus pada kekeruhan, TDS,
dan total coliform. Hasil menunjukkan membran PVDF efektif menurunkan
kekeruhan (>95%) dan total coliform (>99,99%), namun TDS hanya berkurang
sedikit karena ukuran molekulnya lebih kecil dari pori membran. Selama filtrasi,
fluks menurun akibat fouling dengan laju penurunan lebih cepat pada tekanan tinggi
dengan hasil terbaik pada tekanan 2 bar dengan penurunan terbaik dari 2237,374
L/m?.jam menjadi 431,282 L/m?.jam. Pencucian kimia meningkatkan FRR dengan
pemulihan terbaik sebesar 69,72% pada tekanan 2 bar dan konsentrasi 6 wt%,
sedangkan kondisi tekanan dan konsentrasi rendah menghasilkan pemulihan lebih
terbatas. Peningkatan FRR sejalan dengan kemampuan membran dalam
menurunkan kekeruhan, TDS, dan total coliform, menunjukkan bahwa pemulihan
membran efektif mempertahankan kinerja penyaringan air. Asam sitrat melarutkan
fouling anorganik melalui pengkelatan ion logam, sementara H.O> mengoksidasi
fouling organik dan biofilm, menghasilkan efek sinergis. Meskipun fouling
irreversible membatasi pemulihan penuh, pencucian kimia terbukti mampu
memulihkan kinerja membran sekaligus mempertahankan efektivitas penyisihan

parameter kualitas air pada sistem ultrafiltrasi Sungai Jagir.

Kata kunci: PVDF, ultrafiltrasi, fouling, pencucian kimia, asam sitrat, hidrogen

peroksida, Sungai Jagir.
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ABSTRACT

This study evaluated the regeneration of PVDF ultrafiltration membranes for
reducing turbidity, TDS, and total coliform in Jagir River water, and the
effectiveness of stepwise cleaning with citric acid (CsHsO7) and hydrogen peroxide
(H20>). Filtration was conducted at operating pressures of 1, 1.5, and 2 bar, with
cleaning solution concentrations of 0, 2, 4, and 6 wt% in a dead-end system.
Membrane performance was evaluated through permeate flux and Flux Recovery
Ratio (FRR), while water quality was analyzed for raw water, permeate before
cleaning, and permeate after cleaning, focusing on turbidity, TDS, and total
coliform. Results showed that PVDF membranes significantly reduced turbidity
(>95%) and total coliform (>99.99%), while TDS removal remained limited due to
its small molecular size relative to membrane pores. Flux declined during filtration
due to fouling, with a faster decrease at higher pressures. The best result was
obtained at 2 bar, where flux dropped from 2237.374 L/m2:h to 431.282 L/mzh.
Chemical cleaning increased FRR, with the highest recovery of 69.72% at 2 bar
and 6 wt%, while lower pressures and concentrations produced limited recovery.
Higher FRR values corresponded to improved reduction of turbidity, TDS, and total
coliform, indicating that membrane regeneration maintained filtration
performance. Citric acid removed inorganic fouling through metal ion chelation,
while H2O> oxidized organic fouling and biofilm, producing a synergistic effect.
Although irreversible fouling prevented full recovery, chemical cleaning effectively
restored membrane performance and maintained pollutant removal efficiency in

the Jagir River ultrafiltration system.

Keywords: PVDF, ultrafiltration, fouling, chemical cleaning, citric acid, hydrogen

peroxide, Jagir River.
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