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ABSTRAK

Industri Rumah Potong Ayam (RPA) merupakan sektor yang menghasilkan limbah
cair dengan kandungan bahan organik dan nitrogen tinggi yang berpotensi
mencemari lingkungan. Penelitian ini bertujuan untuk menganalisis kemampuan
metode Moving Bed Biofilm Reactor (MBBR) dengan proses Oxic-Anoxic dalam
menurunkan parameter Chemical Oxygen Demand (COD) dan Total Nitrogen (N-
Total) pada limbah cair RPA. Penelitian dilakukan dalam skala laboratorium
menggunakan reaktor berkapasitas 10 liter dengan media Bioball BB-30. Metode
penelitian menggunakan sistem batch dengan variasi volume isian media (15%,
25%, dan 35%) serta variasi waktu tinggal atau Hydraulic Retention Time (HRT)
selama 4 jam, 6 jam, dan 8 jam. Tahapan penelitian meliputi pre-treatment, seeding
selama 15 hari hingga mencapai nilai MLSS minimal 2000 mg/L, dan aklimatisasi
bertahap (30%, 60%, 90%) hingga mencapai kondisi steady state. Hasil penelitian
menunjukkan bahwa kondisi operasional optimum dicapai pada reaktor dengan
volume isian media 35% dan waktu tinggal 8 jam. Pada kondisi ini, reaktor mampu
mereduksi kadar COD sebesar 80% (dari 3050,2 mg/L menjadi 610 mg/L) dan
Total Nitrogen sebesar 71,7% (dari 264,5 mg/L menjadi 74,85 mg/L). Parameter
fisik-kimia pendukung seperti pH (6,6—7,5), suhu (24,0°C-27,5°C), dan Dissolved
Oxygen (0,5-6,8 mg/L) berada pada rentang optimal untuk aktivitas bakteri
nitrifikasi dan denitrifikasi. Peningkatan volume isian media dan waktu tinggal
terbukti berbanding lurus dengan efisiensi penyisihan polutan karena menyediakan
luas permukaan biofilm yang lebih besar bagi pertumbuhan mikroorganisme

pengurai.

Kata Kunci: Moving Bed Biofilm Reactor (MBBR), Rumah Potong Ayam, COD,

Total Nitrogen, Oxic-Anoxic.
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ABSTRACT

The Poultry Slaughterhouse (PSH) industry is a sector that generates wastewater
with high organic matter and nitrogen content, which has the potential to pollute
the environment. This study aims to analyze the capability of the Moving Bed
Biofilm Reactor (MBBR) method using an Oxic-Anoxic process to reduce
Chemical Oxygen Demand (COD) and Total Nitrogen (N-Total) parameters in PSH
wastewater. The research was conducted on a laboratory scale using a 10-liter
capacity reactor with Bioball BB-30 media. The research method employed a batch
system with variations in media filling volume (15%, 25%, and 35%) and variations
in Hydraulic Retention Time (HRT) for 4 hours, 6 hours, and 8 hours. The research
stages included pre-treatment, seeding for 15 days until a minimum MLSS value of
2000 mg/L. was reached, and gradual acclimatization (30%, 60%, 90%) until
steady-state conditions were achieved. The results showed that the optimum
operating conditions were reached in the reactor with a 35% media filling volume
and an 8-hour retention time. Under these conditions, the reactor was able to reduce
COD levels by 80% (from 3050.2 mg/L to 610 mg/L) and Total Nitrogen by 71.7%
(from 264.5 mg/L to 74,85 mg/L). Supporting physicochemical parameters such as
pH (6.6-7.5), temperature (24.0°C-27.5°C), and Dissolved Oxygen (0.5—6.8 mg/L)
were within the optimal range for the activity of nitrifying and denitrifying bacteria.
The increase in media filling volume and retention time proved to be directly
proportional to the efficiency of pollutant removal as it provides a larger biofilm

surface area for the growth of decomposing microorganisms.

Keywords: Moving Bed Biofilm Reactor (MBBR), Poultry Slaughterhouse,
COD, Total Nitrogen, Oxic-Anoxic.



