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ABSTRAK
Sludge industri makanan mengandung bahan orgamk tinggi vang berpotensi
dimanfaatkan sebagai sumber dava, namun menimbulkan permasalahan bau akibat
emist amonia (NH3) dan hidrogen sulfida (H2S) hasil dekomposisi anaerob. Penelitian
ini bertujuan menganalisis efektivitas adsorben alami (zeolit, sekam padi, dan kalsium
karbonat dam cangkang kerang) dalam mendeodorisasi sludge industnn makanan,
menentukan perlakuan terbaik, serta mengkaj kelavakan sludge hasil deodorisasi
sebagai substrat media tumbuh larva Black Soldier Fly (BSF). Penelitian dilakukan
secara batch dengan vaniasi rasio adsorben tunggal (1:3) dan kombinasi (1:1:3) serta
waktu kontak 12, 24, dan 48 jam. kemudian sludge hasil perlakuan terbaik dmjikan
sebagai media pertumbuhan larva BSF selama 14 hari. Hasil penelitian menunjukkan
bahwa jenis adsorben berpengaruh signifikan (p < 0.03) terhadap penurunan NHj,
sedangkan untuk H3S baik jenis adsorben maupun waktu kontak berpengaruh sangat
signifikan (p < 0.01). Kombinasi kalsium karbonat-sekam padi (Ca:SP:SL 1:1:3)
merupakan perlakuan terbaik untuk penyisithan NH: dengan efisiensi rata-rata 82 1%,
sedangkan sekam padi tunggal (SP:SL 1:3) terbaik untuk penyisithan H2S dengan
efisienst rata-rata 96,3%. Media Ca:SP:SL (1:1:3) menghasilkan performa
pertumbuhan larva BSF terbatk dengan swvival rate 94 0%, jauh melampau kontrol
vang hanya 42, 7%. Hasil im menunjukkan bahwa deodorizasi berbasis adsorben alami
efektif menurunkan konsentrasi senvawa bau sekaligus memingkatkan kelavakan

biologis sludge industri makanan sebagai substrat media tumbuh larva BSF.

Kata Kunci: adsorben alami, deodorisasi, sludee industri makanan, Black Soldier Fly,

amonia hidrogen sulfida



ABSTRACT

Food-industry sludge contains high levels of organic matter that can potentially be
valorized as a resource, Vet it generates odor problems due to ammonia (NH;z) and
hvdrogen sulfide (H2S) emissions produced by anaerobic decomposition. This study
aims to analyze the effectiveness of natural adsorbents (zeolite, rice husk, and calcium
carbonate from shellfish shells) in deodorizing food-industry sludge, to determine the
best treatment, and to assess the feasibilitv of the deodorized sludge as a growth
substrate for Black Soldier Flv (BSF) larvae. The experiment was conducted i a batch
svstem with single (1:3) and combined (1:1:3) adsorbent ratios and contact times of
12, 24, and 48 hours, gfter which the best-performing sludge was tested as a ESF larval
growth medium for 14 davs. The results showed that adsorbent tvpe had a significant
effect (p < 0.03) on NH: reduction, while both adsorbent type and contact time had a
highly significant effect (p < 0.01) on HiS reduction. The calcium carbonate-rice husk
combination (Ca:SFP:S5L 1:1:3) was the best treatment for NH; removal with an average
efficiency of 82.1%, while single rice husk (SP:SL 1:3) was the best treatment for Hi5
removal with an average efficiency of 96.3%. The Ca:SP:SL (1:1:3) medium produced
the best BSF larval growth performance, with a swrvival rate of 94.0%, far exceeding
the untreated control at only 42.7%. These findings indicate that natural-adsorbent-
based deodorization effectively reduces odor compound concentrations while
impraving the biolagical feasibility of food-industry sludee as a growth substrate for
BSF larvae.

Keywords : natural adsorbent, deodorization, Food-industry sludge, Black Soldier FIy,
ammonia, hydrogen sulfide



