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ABSTRAK

Limbah cair dari industri pengolahan teripang skala rumah tangga
yang sering dibuang langsung ke perairan mengandung kadar COD, Amonia (NHs),
dan Total Suspended Solid (TSS) yang melebihi baku mutu, sehingga berpotensi
mencemari lingkungan. Penelitian ini bertujuan untuk menganalisis efektivitas
teknologi biofilter aerob dengan dua jenis media berbeda, yaitu media alami kijing
air tawar (Pilsbryoconcha eilis) dan media sintetis sarang tawon (honeycomb), dalam
menurunkan kadar COD, amonia, dan TSS pada limbah cair teripang, serta mengkaji
pengaruh variasi waktu kontak terhadap efisiensi penyisihannya. Penelitian diawali
dengan karakterisasi limbah yang menunjukkan konsentrasi awal COD 6844 mg/L,
TSS 540 mg/L dan amonia 55 mg/L, dilanjutkan dengan pre-treatment
koagulasi-flokulasi menggunakan PAC dosis optimum 250 mg/L yang mampu
menyisihkan 73% TSS, dan proses seeding serta aklimatisasi selama 28 hari untuk
membentuk biofilm aktif. Penelitian utama dilakukan secara batch dengan
pengambilan sampel pada interval 0, 6, 12, 18, dan 24 jam. Hasil penelitian
menunjukkan bahwa media honeycomb lebih efektif menyisihkan TSS dengan efisiensi
tertinggi 92% (konsentrasi akhir 15 mg/L) dan COD sebesar 88% (konsentrasi akhir
476 mg/L), karena struktur fisiknya yang optimal untuk filtrasi dan sedimentasi serta
menyediakan luas permukaan yang besar bagi biofilm heterotrofik. Sebaliknya, media
kijing air tawar jauh lebih unggul dalam menyisihkan amonia dengan efisiensi
mencapai 96% (konsentrasi akhir 2,3 mg/L) dan COD sebesar 79%, karena berperan
ganda sebagai filter feeder alami dan media pendukung yang ideal bagi aktivitas bakteri
nitrifikasi. Analisis statistik korelasi Pearson mengonfirmasi bahwa waktu kontak
memiliki hubungan sangat kuat dan signifikan terhadap efisiensi penyisihan ketiga
parameter pada kedua jenis media (COD: r = 0,989 untuk kijing dan r = 0,952 untuk
honeycomb; Amonia: r = 0,966 untuk kijing dan r = 0,993 untuk honeycomb; TSS: r =
0,984 untuk kijing dan r = 0,958 untuk honeycomb; seluruh p-value < 0,05).
Disimpulkan bahwa penerapan biofilter aerob dengan media yang tepat berdasarkan
karakteristik polutan (kijing air tawar untuk amonia dan honeycomb untuk TSS
serta COD) serta waktu kontak yang cukup (24 jam) merupakan solusi efektif dan
berkelanjutan untuk mengolah limbah teripang, sehingga dapat direkomendasikan
sebagai alternatif pengolahan limbah industri perikanan skala kecil.

Kata Kunci: Biofilter Aerob, Kijing Air Tawar, Honeycomb, COD, Amonia, TSS,
Limbah Teripang, Korelasi Pearson.

vi



ABSTRACT

Liquid waste from household-scale sea cucumber processing industries, often
discharged directly into water bodies, contains levels of COD, Ammonia (NH3), and
Total Suspended Solids (TSS) that far eceed quality standards, thus posing a risk of
environmental pollution. This study aims to analyze the effectiveness of aerobic biofilter
technology wusing two different types of media—natural freshwater clam
(Pilsbryoconcha eilis) media and synthetic honeycomb media—in reducing COD,
ammonia, and TSS levels in sea cucumber liquid waste, as well as to eamine the effect
of contact time variations on removal efficiency. The study began with waste
characterization showing initial concentrations of COD 6844 mg/L, TSS 540 mg/L, and
ammonia 55 mg/L. This was followed by pre-treatment using coagulation-flocculation
with an optimum PAC dose of 250 mg/L, which was able to remove 73% of TSS, and
a seeding and acclimatization process for 28 days to form an active biofilm.
The main research was conducted in batches with sampling intervals at 0, 6, 12, 18,
and 24 hours. The results indicated that honeycomb media was more effective at
removing TSS, achieving the highest efficiency of 92% (final concentration of 15 mg/L)
and COD removal of 88% (final concentration of 476 mg/L), as evidenced by its physical
structure which is optimal for filtration and sedimentation and provides a large surface
area for heterotrophic biofilm. Conversely, freshwater clam media was far superior
in removing ammonia, reaching an efficiency of 96% (final concentration of 2.3 mg/L)
and COD removal of 79%, due to its dual role as a natural filter feeder and an ideal
supporting medium for nitrifying bacteria activity. Pearson correlation statistical
analysis confirmed that contact time has a very strong and significant relationship with
the removal efficiency of all three parameters on both types of media (COD: r = 0.989
for clams and r = 0.952 for honeycomb, Ammonia: r = 0.966 for clams and r = 0.993
for honeycomb; TSS: r = 0.984 for clams and r = 0.958 for honeycomb; all p-value <
0.05). It was concluded that the application of an aerobic biofilter with the appropriate
media based on pollutant characteristics (freshwater clams for ammonia and
honeycomb for TSS and COD) and sufficient contact time (24 hours) is an effective
and sustainable solution for treating sea cucumber waste, and thus can be
recommended as an alternative treatment for small-scale fishery industry waste.

Keywords: Aerobic Biofilter, Freshwater Clam, Honeycomb, COD, Ammonia, TSS,
Sea Cucumber Waste, Pearson Correlation.
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