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Organic Fertilizer Composting Bin from Household Food Waste with Aeration System
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Abstract

EV

The objective of this study was to design a compost bin for household use, specifically for food

waste, with an aeration system. The fermentation tank was designed to have a rectangular shape with a
size of 180 liters, made from stainless steel. The organic fertilizer compost bin included an air pump that
supplied air to the microorganisms in the tank through a pipe at the bottom of the bin, ensuring adequate
oxygen supply. The bottom of the fermenter was equipped with a valve to drain excess water from the
tank.

In the study of the efficiency of fermentation tanks, the experiment was conducted to ferment
the food stove with the mixed material. The proportion of mixed material for fermentation, i.e., food
scraps, leaf scraps, and cow dung in a ratio of 1:3:1 by volume. The fermentation period of the study
was 15 days. The aerator was pumped oxygen into the fermentation tank with 4 times a day, 10 minutes
each, every 6 hours with a flow rate of 70 liters per minute. The data of this study were recorded every
day such as atmospheric temperature and material temperature in the fermentation tank. After 15 days
of fermentation, the organic fertilizer in the fermentation tank will be analyzed for properties and nutrient
content. To evaluate the efficiency of the fermentation tank, an experiment was conducted using a mix

of food scraps, leaf scraps, and cow dung in a ratio of 1:3:1 by volume for fermentation. The study period
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was 15 days, during which the aerator pumped oxygen into the fermentation tank four times a day, for
10 minutes each, with a flow rate of 70 liters per minute. Data such as atmospheric temperature and
material temperature in the fermentation tank were recorded daily. The study results indicated that
during the first 10 days, the temperature in the fermenter gradually increased, reaching an average
material temperature of about 42 °C. Subsequently, the temperature in the fermentation tank gradually
decreased. After 15 days of fermentation, the organic fertilizer in the tank was analyzed for its properties
and nutrient content. The analysis revealed that the organic fertilizer had a macronutrient content
(nitrogen, phosphorus, and potassium) of 2.35%, organic matter content of 34.80%, electrical conductivity
of 3.41 ds/m, pH value of 7.05, C/N ratio of 14.34, and a germination index of 95.04%. All these values
complied with the national organic fertilizer standard. Regarding the physical characteristics, the organic
fertilizers in the fermentation tanks were dark brown, odorless, and devoid of any food waste or mixed

materials left in the tank.
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