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Abstract. Technology to process food waste should be easy maintenance, fast, economical,
affordable, environmentally friendly, and socially acceptable. Processing food waste according to
the principle is biological decomposition. Biological processes usually take quite a long time (30
days). This study aims to accelerate the process of decomposition of food waste and produce a
quality fertilizer products. Bulking agent (biofilm), bio activator (microorganism from cassava),
and bio-drying technology are used to accelerate the decomposition process. The ratio of food
waste and bulking agent is 7:3 (v/v). Mature product serves as a bulking agent and additive
microorganisms. Additive microorganisms are also done by adding microorganism derived from
cassava with a ratio of 10ml/500 g (M1); 20 ml/500 g (M2); and 10ml/500 g of food waste (M3).
The results showed the temperature of the food waste reached 50 [1 at first. The addition of
bulking agent and Additive microorganisms causes the thermophilic phase to occur early. This
shows the thermophilic phase being achieved in a short period. Based on testing of compost
maturity parameters, food waste has matured within 3 days. The C-Organic Concentration was
27.57%, N-total 1.98%, C/N ratio of 13.92, P-Total 0.23% and K-total 0.83%. In conclusion of
this study, mature compost can be used as bulking agent with mature compost ratio and 7: 3 (v/v)
bulking agent. Processing food waste is quite effective using a combination of bulking agent
(mature compost), additive microorganisms and bio-drying technology.
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1. Introduction

Food waste can be meat, fish, cooked food scraps, moldy [4]. Bio-drying integrates mechanical processes (air

circulation and food waste

bread, bone remnants, cakes, expired meals, dairy
products, fruits and vegetables [1]. When the waste is fed
into the trash, it will occur decay and produce a foul odor
which in turn will bring flies. The amount of food waste
generated from household activities is relatively high at >
60% and other amounts of recyclable food waste, such as
plastics, paper, glass, and metal. Food waste cannot be
recycled or sorted because it contains very high water
content up to 74.5%. This waste has the potential to
produce pollutants in the form of leachate, odor and air
pollution [2]. Food waste treatment technology should be
economical, affordable, environmentally friendly, and
socially acceptable [3], technology should be cheap,
energy efficient, easy maintenance, effective, portable,
and stable. Processing food waste according to the
principle is biological decomposition. Biological
processes usually take quite a long time (30 days).

The most interesting food waste management
technologies in recent years is bio-drying (Biological
Drying) where food waste will undergo bioconversion
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enumeration)  and
bioconversion (biological drying). In practice, the bio-
drying reactor processes food waste with the high
moisture content that has been chopped and produces bio-
dried food waste output. Drying food waste using heat
comes from a combination of decomposition of organic
compounds and excess air [5]. The most obvious
advantages of the bio-drying process are accelerating
stabilization, decreasing water content, volume, odor, and
weight of food waste, which in turn can improve
handling, transport and minimize food waste disposal
from households. The use of bio-drying produces low
specific carbon dioxide (CO;) emission, thus minimizing
the effects of climate change due to waste management
[5].

The process of decomposition of food waste can be
accelerated by regulating particle size [6]. Distribution
and particle size of food waste affects the growth area of
decomposing microorganisms and maintains sufficient
porosity for the aeration process. The greater the size of

© The Authors, published by EDP Sciences. This is an open access article distributed under the terms of the Creative Commons Attribution License 4.0
(http://creativecommons.org/licenses/by/4.0/).



E3S Web of Conferences 73, 05013 (2018)
ICENIS 2018

https://doi.org/10.1051/e3sconf/20187305013

the food waste particles, the microorganisms cannot reach
the middle part of food waste which affects the slow
decomposition. Food waste needs to be enumerated first
so that the particle size is smaller and homogeneous. A
portable garbage collection machine (easy to carry
anywhere) will make it easier for someone to process
food waste on a household scale.

Microorganisms have important role in the process
decomposing of food waste. Various types of
microorganisms jointly decompose food waste [7].
Microorganisms develop according to the temperature of
the composting process, which indicates various kinds of
decomposition processes. At food, processing site needs
to add microorganism from outside. Based on previous
research shows that the use of mature and stable compost
can used as a source of microorganisms to accelerate the
decomposition process. The raw material composition is
40% manure and 60% leaf waste. In this case, mature
compost also functions as a bulking agent to facilitate the
dispersion or decay of organic waste in the composting
process because of its porous nature so that the transfer of
oxygen from the air into the soil can run smoothly [8].
Based on this background, this research aims to accelerate
the process of decomposition of food waste and produce
quality fertilizer products. Bulking agent, microorganism
(microorganism  from cassava), and bio-drying
technology are used to accelerate the decomposition
process. Food waste will be the main food endowment
product of compost. Quality compost fertilizer is seen
from the level of stability, maturity, and level of toxicity
and the speed of degradation of food waste.

2. Method

Bio-drying reactor made using plastic material
tubular with height 30 cm and diameter of 23 cm. The
reactor is equipped with a blower (5V, DC) mounted on
the side of the reactor and connected with a 2.5-inch
diameter pipe. At the bottom, there is a small pipe as a
leachate outlet. The reactor lid is given a 0.5 cm diameter
hole as a place of air circulation. The blower is powered
by an electric current equipped with a power supply.
Food waste is mashed, then put into a reactor with a ratio
of the amount of food waste and 7: 3 (v / v) bulking
agent. Furthermore, the mixture is added as 1 gram of
dolomite lime. To determine the effect of microorganisms
on the composting process, the addition of local
microorganisms as much as 10 ml per 500 grams of waste
(M1), 20 ml per 500 grams of waste (M2) and 30 ml per
500 grams of waste (M3). Local microorganisms are
derived from the fermentation of cassava tape. Each day,
the mixture is stirred manually and measured pH and
temperature. Sampling was done at the beginning and end
of composting to be tested Duplo on levels of C, N, P,
and K. The temperature measurements using a waterproof
stainless steel temperature sensor with a precision of 0.01
°C. Recorded data will be stored in SD Card in .xlsx

format. Temperature range between -50 °C to 200 °C.
The probe sensor is placed at the center of the reactor.
Measurement methods C, N, P, and K in accordance with
SNI. Compost raw material consists of food waste,
mature compost and local microorganisms derived from
cassava fermentation tape. The dolomite lime used has a
pH of 7.8. Characteristics of compost raw materials are
shown in Table 1.

Table 1. Concentration of macro elements of compost
raw materials

Parameter Food waste Compost [Microorganism
(%) (%) Local (%)
C-Organic 34,90 12,80 90,24
N-Total 2,40 1,17 8,99
C/N 14,50 10,91 11,15
P-Total 0,02 0,03 0,06
K-Total 1,04 0,81 0,16

3. Results and discussion

3.1. Temperature

The composting process and microbial activities produce
different temperature patterns. The temperature
measurement results during composting are shown in Fig.
1 (a). The optimal temperature in the composting process
is 30-50 []. Based on these data it is seen that M1 reactor
(local microorganisms as much as 20 ml / 500 gram of
garbage) can produce high enough temperature (480C) on
day 1 and increase until 500C on the second day. On the
same day, M2 and M3 produce a maximum temperature
of 39 oC and 49 oC. The reactor control temperature
reached 500C on day 1 but decreased to 31 ° C on the
second day. The addition of mature compost (bulking
agent) at the beginning of composting successfully
increased the temperature of the compost to the
thermophilic, where the addition of bulking agent
provides advantages for microorganism activity and
increases the degradation of organic material [9]. In this
study, the ratio of the amount of food waste and compost
mature (bulking agent) 7: 3 (v / v). This temperature rise
is also supported by bio-drying systems that accelerate
the decomposition process aerobically. The increase in
temperature is a result of the decomposition of organic
compounds such as amino acids, glucose, organic acids
etc [10]. The compounds are easily metabolized and
mineralized by heterotrophic bacteria. Metabolic activity
and high exothermic process that increases the
temperature of solid waste at the Bio-drying process. For
example catabolism reactions in the bacterial cells.
decomposition of glucose (CyH2,0,) on aerobic
conditions release heat of 896 kJ as the following
reaction:

CeH1206 + 6 O, —» 6 CO,+ 6 HO AG°= - 2,872 kJ
(heat) )]
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Fig. 1. Temperature graph (a), pH graph (b), C/N graph (c) on various composting times. M1 is a mixture of 10 ml of
local microorganisms and 500 grams of waste, M2 is a mixture of 20 ml of local microorganisms and 500 grams of waste,
and M3 is a mixture of 30 ml of local microorganisms and 500 grams of waste. While K is a control consisting of a

mixture of food waste as much as 500 grams.

3.2.Pondus Hidrogeny (pH)

pH parameter needs to be measured with the
purpose of supporting good microbial activity during
composting. The pH measurement results during
composting are shown in Fig. 1 (b). According to [11],
pH changes show the activity of microorganisms in
degrading organic matter. On day 2, food waste decreases
due to the formation of simple organic acids. The next
day pH increases because microorganisms convert
inorganic nitrogen to ammonium which is alkaline. The
pH value is also influenced by the addition of local
microorganisms. This is in accordance with the study of
Nugroho et al. (2010) which states that composting with
the addition of inoculant causes the pH to be higher after
the second day. This pH value also illustrates that at the
beginning of composting organic acid production is more
generated by microorganism so that last longer, pH value
on compost with inoculant is higher than without
inoculant until end of the experiment. The resulting pH
value corresponds to the optimum pH between 5.5 and
8.0 [12].

3.3.C/N ratio

One criteria on evaluated in the literature to
characterize quality is C/N ratio. The bio-drying process
is influenced by the C/N ratio, which has an important
role in the continuity of this process. The C/N ratio
describes microorganisms in compost oxidizing carbon as
an energy source and consuming nitrogen for protein
synthesis [7]. The measurement result of C/N ratio during
composting is shown in Fig. 1c. Based on the results of
the study, the composition of the initial food waste ranged
from 28.9 to 34.4. Based on the C / N ratio, this process
has reached its optimum in the range of 25-35. Because it
is considered that the microorganisms require 28.9 to 34.4
parts of C per unit of N [13]. In other words, the
composition of a mixture of food waste with a
comparison of the amount of food waste and 7: 3 (v / v)
bulking agent is suitable for the composting process.
According to [14]. C/N ratio of mature compost ratio
should be <20 and better <10. On the third day, the
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variation of M1 produces a C/N ratio of 13.92 which
indicates that the compost is ripe. This value is the lowest
value compared to M2 (C/N = 154) and M3 (C/N =
19.1). While the control reactor produces a C/N ratio of
22.1. Mature compost in the reactor control was reached
on day 10 with a C/N ratio of 17.2. Overall quality of M1
compost on the third day was C/N ratio of 13.92; Organic
C-concentration of 27.57%; N-total 1.98%; P-Total is
0.23%, and K-total is 0.83%. Based on the results of this
study it can be concluded that the addition of local
microorganisms as much as 10 ml / 500 grams (M1)
mixture of food waste can accelerate the process of
compost maturity.

4. Conclusion

Based on testing of compost maturity parameters, food
waste has matured within 3 days. The C-Organic
Concentration was 27.57%, N-total 1.98%, C / N ratio of
13.92, P-Total 0.23% and K-total 0.83%. In conclusion of
this study, mature compost can be used as a bulking agent
with mature compost ratio and 7: 3 (v / v) bulking agent.
The addition of local microorganisms as much as 10 ml /
500 gram (M1) mixture of food waste can accelerate the
process of compost maturity. Processing food waste is
quite effective using a combination of bulking agent
(mature compost), additive microorganisms and bio-
drying technology.
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