Examples of Biomass Utilization through the
“OIl Temperature Vacuum Drying
( “Tempura Method”)
Technology

co-Stage Engineering
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The percentage of our food that is made in Japan is called food self-
sufficiency. Taking a calorie base, Japan’s self-sufficiency is only 40%.
Did you know that Japan imports 60% of its food from overseas? On
the other hand, 20 million tons of kitchen waste is discarded. Isn’t this
strange? So, let’'s see where kitchen waste is produced!

Source: Alpho, Inc.




Oil temperature vacuum drying method

The oil temperature vacuum drying method uses oils as a heat medium for the
drying process, and it is popularly called the “Tempura Method” since it mixes
and heats food waste and oil in a vacuum environment.

The oil temperature vacuum drying method in ancient times was used to convert
residue from meat and seafood processing into livestock and fish feed. But now,
it is being used in new ways, coupled with national policies to raise food self-
sufficiency through the “Food Recycling Law” and to promote the “Biomass
Japan Comprehensive Strategy”. Itis now used as a technology to convert food
waste into feed (Eco-Food manufacturing plants) and to convert sewage sludge
into fuel.

A

Heat applied Pressure forces At around 100 C,
Exterior water interior moisture drying is
evaporates to evaporate complete




We focused on the difference between

In hot pot dishes, the soup gets its
taste when the broth emerges. This is
indicates that extract (water soluble
protein) was dissolved in the soup.

Compared to hot pot food,
deep-fried food neither soup
nor broth appears. This
indicates that only the
moisture within the food
evaporates and that there is
no emergence of water
soluble protein; it is
preserved within the food.
The bubbling in the below
photo shows the evaporation
of this water.







System flow
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Facilities converting food waste into feed using
the “Tempura Method” .,-

Sanzou Organic Recycling, Inc.




Facilities converting food waste into feed using the “Tempura Method”:

Overview of operational scale

Company name Processing volume

Sanzou Organic Recycling, Inc. 70 t/day
(Sapporo City)

Alfo, Inc. MAX140 t/day
(Ota Ward, Tokyo)

Kyoto Organic Resources, Inc. 70 t/day
(Nagaokakyo City)

Tokiha Wasada Town 500kg /day
(Oita City shopping ctr.)




Notes 1

Dried leftover CF CA

i Food byproducts treated
Food by- with the Tempura Method
products 49 ' ' 533 50 80 have CP at ~19-25%

These values were validated by the Ministry of Agriculture, Forestry, and Fisheries in
the year 2000

“Japan Standard Feed Ingredients Chart” (2001)

This ingredient chart corresponds to a human food ingredient
charge and analyzes the nutrients and ingredients in feed given
to livestock. Understanding the ingredients of animal food a
foundation for feeding all livestock, and for the rational
management of animal feeding.

The Eco-Feed (feed made from leftover food) is sold in bulk to Japan
Composite Feed, Inc., and is treated as ingredients for poultry and livestock




Converting sewage waste into solid fuel

- - Carbonized waste material
Carbonization .

- After drying dehydrated sludge, carbonize by heating in a
low oxygen or oxygen-free environment

-Tokyo: Projected to start in late 2007

- Aichi Prefecture: Projected to start experimentation in
2008

- Calorific capacity: ~13 MJ/kg (3,000 kcal/kg)

Oil temperature vacuum drying Tempura method facility

- Discarded food preparation oil is added to dehydrated
sludge, and through heating and decompression, the
moisture is evaporated.

-The sludge fuel obtained has 30% oil.

- Fukuoka Prefecture: Operational since Jan. 2001
(supplying Matsu-ura thermal power plant)

- Calorific capacity: ~24 MJ/kg (5,700 kcal/kg)

Source : Ministry of Land Interior and Transportation, “Current
State of Sewage Waste Resource Utilization”




Biomass Energy Conversion Technology through the Oil Temperature vacuum
Drying Method

There are 3 types of technology for manufacturing solid biomass fuels from sewage sludge: carbonization,
granulation drying, and oil temperature vacuum drying. Below, we display the features of each system and of
the biomass fuel manufactured. Regarding kitchen waste and sewage waste, it is possible to use the
manufactured solid waste as fuel for coal-fired thermal power plants. Furthermore, it is possible to utilize
municipal gas resources as a heat source for each system.

Biomass fuel characteristics (sewage sludge)

Granulation Oil temp.
Carbonization [T] drying vacuum drying
Calorific value (MJ/kg) = 9.6 - 14.6 14.6 - 18.8 23.0-251
Water (%) | ~5 ~6-10 ~2
Ash content (%) =~ 50 ~30 ~20
Proportion (%) | ~0.4 ~0.6 ~0.6
Odor | None Large Medium

Note: Coal’s calorific value is 25.1 MJ/kg

Source: Japan Gas Association
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UN Expert warns that biofuels will intensify global
hunger problems

It's a crime against humanity to convert agriculturally productive soil
wel into soil which is producing food stuff which will be burned into

e biofuel... What has to be stopped is the transformation (of food crops) S AR L
# 5 now, to stop the growing catastrophe of the massacre of hunger in [2DU\T 5 EDJH

% the world. - Jean Ziegler MR KT IE. gl
ﬁﬁﬁmW @A~
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