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Potential application of biodrying to treat solid waste
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Abstract. The generation of solid waste around the world creates problems if not properly managed. The
method of processing solid waste by burning or landfill is currently not optimal. The availability of land
where the final processing (TPA) is critical, looking for a new TPA alternative will be difficult and
expensive, especially in big cities. The processing of solid waste using bio drying technology has the

potential to produce renewable energy and prevention of climate change. Solid waste processing products
can serve as Refuse Derived Fuel (RDF), reduce water content of solid waste, meningkatkan kualitas lindi
and increase the amount of recycled solid waste that is not completely separated from home. Biodrying

technology is capable of enhancing the partial disintegration and hydrolysis of macromolecule organic
compounds (such as C-Organic, cellulose, hemicellulose, lignin, total nitrogen). The application of
biodrying has the potential to reduce greenhouse gas emissions such as carbon dioxide (CO,), methane
(CH,), and dinitrooksida (N,O). These gases cause global warming.

1 Introduction

Solid waste generation worldwide can cause problems if
not properly managed. Solid waste management with a
decentralized system in residential areas is able to reduce
solid waste well. Intensity and roving activity produce
many biodegradable solid wastes that must be managed
to avoid negative impacts on the environment [1]. The
interesting technologies of recent years are Mechanical
Biological Treatment (MBT) and Biological Mechanical
Treatment (BMT). Biodrying (Biological Drying) where
solid wastes are readily bio compatible biological-
mechanical [2].

Biodrying rework process (biological access). In
practice, the biodiesel reactor entrusts high-level solid
waste that has been chopped up and produces the output
of biodrified waste that will undergo further mechanical
processes. The heat generated from the aerobic
decomposition process by using excess air serves to dry
out solid waste [3].

The results of processing using biodiesel can serve as
fuel substitute fuel (RDF) which is fuel produced from
various types of waste such as waste, industrial waste or
commercial waste. RDF can be used as a coal substitute
[2]. The most obvious uses of the bio drying process are
the decrease in odor, volume, and weight of waste,
which can improve dental, transport and solid waste
disposal at the time of large solid waste volumes.
Furthermore, biodiesel has also become an effective way
to eliminate some pathogenic microorganisms.

The bio-drying process has the potential to generate
air emissions derived from aeration and aerobic
decomposition processes such as Volatile Organic
Compounds (VOCs), carbon dioxide (CO;), methane
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(CHy), and dinitroxide (N,O) [4]. The gas contributes to
global warming or global warming which is a
phenomenon of increasing global temperature from year
to year due to the occurrence of the greenhouse effect
(greenhouse effect). According to [5], the global average
earth temperature increases over the last 100 years with
an increase temperature of 0.74 £ 0.18 ° C caused by
increased emissions of gases such as carbon dioxide
(CO,), methane (CHy), dinitroxide (N,O ) And
chlorofluorocarbons (CFCs) or can be called GHGs so
that solar energy is trapped in the Earth's atmosphere.

The following discussion is a potential application of
bio-drying to treat solid waste, especially waste water
content and Municipal Solid Waste (MSW).

2 Refuse Derived Fuel (RDF)

In the bio-drying process, the heat generated from the
aerobic decomposition process of organic compounds
combined with excess air serves to drain waste [3]. The
result of processing using bio-drying can serve as Refuse
Derived Fuel (RDF) which is fuel produced from various
types of solid waste such as urban waste, industrial waste
or commercial waste. RDF can be used as a substitute
for coal [6-9]. According to [10], the criteria of a
material can be used as fuel can be seen from chemical
properties (eg elemental analysis, trace analysis, ash
analysis), mechanics (eg bulk density, particle size /
particle size distribution), calories (eg LHV, adiabatic
Combustion temperature, minimum air consumption)
and the reaction (Volatile Organic Compounds, emission
gas). In practice, inert solid waste must be separated
first, enriching the organic material and increasing the
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lower heating value (LHV). The final LHV value of the
bio-drying product is higher than the initial MSW LHV
[1]. For example comparison of LHV values in some
fuels such as Coke 29.5 MJ/kg, Wood chips 12.0 MJ /
kg, RDF 11.7 MJ / kg. According to [11] RDF
requirements are (1) Calorific value on average at 15
GlJ/ton, (2) Moisture content <20 % mass, (3) Chlorine
content <1%.

3 Water Content and Leachate Quality

The bio-drying process has an impact on the decrease of
water content due to high temperature and adequate
ventilation. According to [12-13], proper aeration control
(eg, debit and direction of flow) and temperature can
lower water levels efficiently (66.7% of the initial
moisture content). Solid waste can be burned properly
when the water content is about 20%. Aerobic bio-
drying technology principle is to encourage evaporation
using the energy generated as a result of the degradation
of organic matter. When the water content ratio of the
solid waste of the biodegradable organic material is too
high, then the heat arising is not enough to evaporate the
water. On the other hand, solid waste will decay due to
high water content. The amount of water caused by
spoilage (leachate) is limited by a cell wall or a crushed
membrane. Their aeration increasing disintegration and
partial hydrolysis of organic compounds
macromolecules (such as C-Organic, cellulose,
hemicellulose, lignin, total nitrogen [14]. The process
bio-drying solid waste with high moisture content they
produce leachate. According to [15 ], [16] the parameters
of pH, Chemical Oxygen Demand (COD), Biological
Oxygen Demand (BOD), ammonium (NH4-N), nitrate
(NO3-N), and the volume of leachate is much lower than
without bio-drying.

4 Sorting

The main principle for every country related to solid
waste management is prevention. The second principle is
recycling (recycle) and energy production (energy
production). The final principle is the disposal of solid
waste without recycling and generating energy.
Biodrying technology supports sustainable environment
related to solid waste processing. The amount of solid
waste that will enter the final processing place (TPA)
will substantially decrease. Significantly increase the
amount of recycled solid waste by separating materials
(glass, inert, iron and non ferrous metals) that are not
completely separated at home [12], [17], [18].

The concept of MBT consists of three stages. Pre-
treatment stage is shredders. The second stage is bio-
drying with the aim of drying solid waste. Solid waste is
placed in the pile, covered with a membrane and aerated
for approximately 3 to 4 weeks. The purpose of this step
is to drain the water content of <20% mass%. Post-
treatment stage of separation of ferrous metals, sieves,
density separators, inert screens, manual sorting, re-
shredders and storage. The purpose of this step is to sort

out recyclables that can be treated efficiently and RDF
(particle size < 50 mm, moisture content < 20%) of
waste and to reduce the amount of waste residue for
disposal (amount for disposal should be <20%) [11].

5 Gas Emission

In the bio-drying process, volatile organic compounds
(VOCs) such as foul-smelling (sulfuric), aromatic,
chlorine, terpene and ketones will be released into the
air. This VOC became one of the main problems with air
pollution [4]. Many previous studies have suggested that
VOCs and/or odors will be released into the air derived
from solid waste aerobic composting (MSW, bio waste,
fruits, food scraps, mixed paper, and yard waste) at
various scales [19], [20], [21], [22]. Non-methane
organic compounds during the decomposition of solid
waste under aerobic and anaerobic conditions have been
compared by [23]. Whereas [18] states that foul-smelling
sulfur compounds and terpene compounds are the most
widely released compounds into the air in the early
phases of bio-drying, whereas aromatic and ketone
compounds are released later during the bio-drying
process. The ammonia emissions resulting from the
conversion of organic matter biologically can be
absorbed using the acidic compound to form ammonium
sulphate solution which serves as a substitute for
artificial fertilizer [24]. Gases causing the greenhouse
effect have not been much discussed by researchers. The
gases are carbon dioxide (CO;), methane (CHy4), and
dinitrooksida (N,O). However, according to [25],
methane gas probably will not be formed because in the
process of bio-drying is the aerobic process.

6 Conclusion

The processing of solid waste using bio drying
technology has the potential to produce renewable
energy as Refuse Derived Fuel (RDF), reduce water
content of solid waste, Improve leachate quality and
increase the amount of recycled solid waste that is not
completely separated from home. Biodrying technology
is capable of enhancing the partial disintegration and
hydrolysis of macromolecule organic compounds. The
application of biodrying has the potential to reduce
greenhouse gas emissions such as carbon dioxide (CO,),
no methane (CH4), and dinitrooksida (N,O). Gases
causing the greenhouse effect have not been much
discussed by researchers.
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