‘managed due to inadequ ate tr . :
which has a harmful impact on the environment.
This paper demonstrates the high potential for food:

optimal valorization pathways 0 il
decision-making ??? :

MSW municipal solid waste NREL National
Renewable Energy Laboratory PNNL Pacific
Northwest National Laboratory R& D research and
deve lopment This report focuses primarily on food
waste, woody materials, yard trimmings, and
nonrecyclable paper (see . Table 1). Table 1.
Feedstocks Included in this Report

The rapid exhaustion of natural resources and fossil
fuels along with the accelerating demand for energy
has encouraged the growth of sustainable and
economically friendly waste bioconversion
processes, particularly those used to convert food
waste into valuable bioproducts (H. S. Ng et al.,
2020).The circular bioeconomy concept further ???
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Biogas is a gaseous renewable fuel obtained
through the anaerobic digestion of diverse organic
feedstocks, encompassing farm waste, food waste
and energy crops, under carefully controlled
conditions (Kapoor et al., 2020). Anaerobic
digestion is the enzymatic breakdown of biomass by
bacteria in oxygen-deprived conditions, and it can
be

At locations around the state, farmers are
transforming food waste into renewable energy
using a process that captures methane gas and
converts it into electricity. One example is on display
at Jordan Dairy Farm in Rutland. Owner Randy
Jordan says an anaerobic digester fueled by food
waste and manure from his cows generates enough
electricity

Waste-to-energy (WtE) MSW to a large extent is of
biological origin (biogenic), e.g. paper, cardboard,
wood, cloth, food scraps. Typically half of the
energy content in MSW is from biogenic material.
[25] Consequently, this energy is often recognised
as renewable energy according to the waste input.
[26]
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el L= The review paper provides in-depth overview on the
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production of bioenergy from food waste. The
conversion technologies discussed in this paper are
anaerobic digestion for biogas, light dependent and

light independent processes for biohydrogen,
anaerobic digestion and dark fermentation for

=== biohythane, acetone butanol ethanol (ABE)
g e fermentation for biobutanol, ???
HiESE

Biogas is one of the most economically viable and
environmentally-friendly renewable energy
resources (Deublein and Steinhauser, 2011).This
renewable biofuel on one hand can play a vital role
in decreasing the concerns associated with the
rapid increases in energy demands and on the other
hand the resultant greenhouse gas (GHG)
emissions and ???

Converting food waste into energy is a sustainable
solution that makes much better use of waste food
than allowing it to decompose in a landfill site.
Modern technologies and innovations mean there
are various ways that food waste ???
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Food waste as a source of energy and water as a
food-water-energy nexus has shown to be a viable
source of renewable energy. This paper proposes a
food waste recycling system that uses a mechanical
presser to the extraction of moisture from the food
waste with its desiccate being fed to an anaerobic

digester to produce biogas.

. Agro-food waste has a great renewable energy
& potential because this waste is characterized by its
k : high organic load and biodegradability. Moreover,
due to its relationship with food production,
agro-food waste is unavoidably generated. The
recovery of energy from these kinds of waste offers
a great opportunity to obtain value, and, at the same

®- Zero Waste expert Amanda Hong views food scraps
in 1 of 16 anaerobic digesters inside the Zero Waste
Energy Development facility. Click image to enlarge.
Greenwaste Director Emily Hanson views the
finished product: food waste turned into compost for
local farms. Click image to enlarge. Zero Waste
Energy Development engine and compost.
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Given the alarming levels of food waste in Australia,
| also like the idea of turning this waste into green
energy. My neighbours kindly donate their organic
matter to supplement our own inputs

What is bioenergy and energy from waste?
Bioenergy is a form of renewable energy generated
from the conversion of biomass into heat, electricity,
biogas and liquid fuels. Biomass is organic matter
derived from forestry, agriculture or waste streams
available on a renewable basis. It can also include
combustible components of municipal solid waste.

Anaerobic digestion of manure with food processing
waste resulted in renewable electricity production
for 190 house and reduced 81% of greenhouse gas
emissions from manure management. The solids
were separated from the manure for composting,
with the digester effluent injected into the soil as a
fertilizer. This FactSheet is part of the "Animal
Waste ???
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Thousands of promising solution providers are
waiting for the international community to step up.
S4S Technologies, a 2023 Earthshot winner, is an
excellent example of how a detailed understanding
of the challenges faced by smallholder farmers has
led to increased adoption of renewable-energy

technologies.. The company has developed a
portable, solar ???

Half of the globe's population relies primarily on rice
as a source of calories and nourishment
(Arvanitoyannis and Tserkezou 2008), but its waste,
i.e., rice straw (RS), is a big problem for

environmentalists.Various researchers are working
to convert this waste into a reliable and renewable
energy source for the world (Zhao et al. 2010).After
the grain is harvested, RS ?7?7?

GRoCUCT o RUAT I The U.S. Department of Energy Bioenergy
Technologies Office (BETO) and National
Renewable Energy Laboratory (NREL) announced
selectees for the 2023 Waste-to-Energy (WTE)
Technical Assistance for Local Governments

}U

Program, which will provide bioenergy assistance
for 17 communities in 11 states.
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| e Anaerobic digestion (AD) from organic waste has
gained worldwide attention in reducing greenhouse
gas emissions, lowering fossil fuel combustion, and

|
\

facilitating a sustainable renewable energy supply.
Biogas mainly consists of methane (CH4)
(50???75%), carbon dioxide (CO2) (25???50%),
hydrogen sulphides (H2S), hydrogen (H2), ammonia
(NH3) (1???2%) and ???

H I

High School Students Create Biofuel from Food
Processing Waste with Help from PNNL. One
cannot appreciate how food processing wastes
become biofuels just by reading about it in a book..
Students in science teacher Melanie Bachart's high
school bioethics course at Chiawana High School,
Pasco, Washington, got the full experience of
producing carbon ???

EHT}D w Waste-to-energy plants. reduce 2,000 pounds of
LEP garbage to ash that weighs about 300 pounds to
E=8 600 pounds, and they reduce the volume of waste
\l= 4 by about 87%. Waste-to-energy plants are in many

countries. Many countries have waste-to-energy
plants. The use of waste-to-energy plants in some
European countries and in Japan is relatively high,
in part

215kWh
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The process has lesser cost and low residual waste
production and utilization of food waste as
renewable source of energy [12, 13]. Table 2
summarizes the studies pertaining to anaerobic
digestion of various kinds of FWSs. It appears that
conversion of food waste into energy via anaerobic
processes in terms of methane is economically
viable

A so-called Biogas is produced through anaerobic
digestion of organic waste (or biomass) and can
then be burned to produce electricity or heat. The
biogas is a natural source of energy and its
production relies on natural processes. The food
waste is placed in digestion tanks where it is broken
down by microorganisms in an oxygen-free
environment.

Here, we analyse, from a life-cycle assessment
perspective, the potential renewable energy
production, net energy gain and greenhouse gas
(GHG) emission reduction for each distinct type of
waste
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Recently, renewable feedstocks have been
determined by abundant and renewable biomass
sources such as wood, biowaste tea, bamboo, and

il

a0

so on, or have been derived from food waste [111].

Bioproducts and bioenergy derived from biomass
are critical substitutes for vitality and have received
 mm considerable attention in global deliberation [112] .

- Power Conversion
L System

Converting food waste into energy is a sustainable
solution that makes much better use of waste food
than allowing it to decompose in a landfill site.
Modern technologies and innovations mean there
are various ways that food waste can be used as a
renewable energy source. Research into energy
from food waste is ongoing.
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