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ABSTRAK

Air limbah laundry mengandung senyawa pencemar seperti surfaktan, fosfat dan
Biochemical Oxygen Demand (BOD). Jika kandungan tersebut langsung masuk ke
badan air menyebabkan penumpukan busa sehingga difusi oksigen terhambat,
terjadi eutrofikasi, oksigen terlarut menurun karena aktivitas mikroorganisme
meningkat. Sehingga kandungan tersebut perlu diolah sebelum dibuang ke
lingkungan. Maka penelitian ini menggunakan proses pengolahan biologis Moving
Bed Biofilm Reactor (MBBR) skala laboratorium dan menggunakan media
Polyurethane Foam (PUF) sebagai tempat mikroorganisme melekat. Penelitian ini
bertujuan untuk menganalisis kemampuan reaktor MBBR dengan biocarrier PUF
terimobilisasi Bacillus sp. dalam menyisihkan parameter surfaktan, fosfat dan
BOD, mengetahui pengaruh dosis optimum Bacillus sp. dan Hydraulic Retention
Time (HRT) terhadap penyisihan parameter serta menganalisis karakteristik media
PUF terimobilisasi Bacillus sp. Variasi HRT yang digunakan yaitu 8 jam, 12 jam,
20 jam, dan 24 jam sedangkan variasi dosis Bacillus sp. yang digunakan 60 g/L dan
120 g/L. Hasil penelitian menunjukkan bahwa media PUF terimobilisasi Bacillus
sp. pada MBBR efektif menyisihkan surfaktan 100%, fosfat 99% dan BOD 81,7%
karena penggunaan PUF yang memiliki struktur berpori, pengisian media 40%,
suplai oksigen yang memenuhi sehingga mikroorganisme dapat berkembang dan
mampu mendegradasi parameter. Dosis B.120 g dengan HRT 8 jam dengan hasil
6,14 mg/L optimum dalam menurunkan parameter surfaktan hingga 98,83%.
Penurunan parameter fosfat optimum di dosis B.60 g HRT 8 jam dengan hasil 0,391
mg/L dimana keberhasilan penyisihan 99,25%. Dan BOD pada dosis 60 g HRT 24
jam yaitu 84,8 mg/L yang mampu menurunkan hingga 81,7%. Hasil pengujian
SEM pori-pori media PUF tertutupi oleh biofilm dan secara fisik media telah
berubah menjadi warna coklat juga permukaan bertekstur licin. Karakteristik
menjelaskan bahwa pelekatan mikroorganisme pada permukaan media oleh
Extracellular Polymeric Substances (EPS) membuat parameter dapat terdegradasi.

Kata kunci: Bacillus sp., imobilisasi, laundry, MBBR, Polyurethane Foam (PUF)



ABSTRACT
Laundry wastewater contains pollutants such as surfactants, phosphates, and
substances contributing to Biochemical Oxygen Demand (BOD). If discharged
directly into water bodies, these substances cause foam accumulation hindering
oxygen diffusion and lead to eutrophication and reduced dissolved oxygen levels
due to increased microbial activity. Consequently, the wastewater requires
treatment before environmental discharge. This study employed a laboratory scale
Moving Bed Biofilm Reactor (MBBR) biological treatment process using
Polyurethane Foam (PUF) media as a substrate for microbial attachment. The
research aimed to analyze the MBBRs performance using PUF biocarriers
immobilized with Bacillus sp. in removing surfactants, phosphates, and BOD to
determine the effects of Bacillus sp. dosage and Hydraulic Retention Time (HRT)
on removal efficiency, and to characterize the Bacillus sp. immobilized PUF media.
The HRT variations tested were 8, 12, 20, and 24 hours, while Bacillus sp. dosages
were 60 g/L and 120 g/L. Results demonstrated that the Bacillus sp. immobilized
PUF media in the MBBR effectively removed 100% of surfactants, 99% of
phosphates and 81,7% of BOD. This effectiveness was attributed to the porous
structure of the PUF, a 40% media fill ratio, and adequate oxygen supply, which
fostered microbial growth and degradation capabilities. A dosage of 120 g/L with
an 8 hour HRT proved optimal for surfactant reduction, achieving a 98.83%
removal rate (final concentration: 6.14 mg/L). Phosphate reduction was optimal at
a dosage of 60 g/L with an 8-hour HRT, achieving a 99.25% removal rate (final
concentration: 0.391 mg/L). For BOD a dosage of 60 g/L with a 24 hour HRT
achieved an 81.7% reduction (final concentration: 84.8 mg/L). SEM analysis
revealed that the PUF media pores were covered by biofilm, physically, the media
had turned brown and developed a slippery surface texture. The characteristics
indicate that the attachment of microorganisms to the media surface via

Extracellular Polymeric Substances (EPS) renders the parameter degradable.

Keywords: Bacillus sp., immobilization, laundry, MBBR, Polyurethane Foam
(PUF)
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