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Food scrap as fertilizer and features of

anaerobic digested liquid
B RIEHEAE - WAL REIC 2 » T

About anaerobic digestion of food waste and food waste compost
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Composting effectiveness and environmental impact
NERIRHIR & BREE~ D8
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Does not use animal or human manure.

Bk - NFE7R SRR R L v

Everything is made from plant based organic and animal feed material.
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Contains large amount of Euglena (Contains Vitamin, Mineral, fat, and many other

nutrients. Much research of Euglena is being conducted for biofuel production, medical
treatment, environmental improvement, and others.)
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¢ As it contains large amounts of humus content, CEC (Cation Exchange Capacity) is larger
and will hold fertilizer effect better. It will also act as cushion element, adding amino

acid and the like which improves quality of the product. Flavour, colouring and sugar
content will also improve.
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% Increases good microorganisms in soil (bacteria, actinomycete and similar) which will
protect it against soilborne pathogen.
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+* Speeds up the process of soil aggregation, as well as improving water retention, water
permeability and breathability.
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% Improves root growth, accelerates growth in crops in short, excellent product and high
yield.
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+» Compared to animal derived compost and fertilizer, it does not produce heavy foul
odour.
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Figure 1 Euglena Gracilis, or commonly referred to as Euglena

Contents (in %) REMEAZES (%)
Food industry waste 15%

BT 5T 15%

Vegetable matter (food processing residue 65%
AR (Rfn TARE)  65%
Vegetable matter (syrup or similar) 1%
MR (v vy 755) 1%

Vegetable matter (Shochu distillation lees) 17%

REMIVEIORE (BERTESE) 17%

Vegetable matter (soy milk or similar) 2%

ﬁﬁ*@'lﬁ )ﬁ*«[— ( o ?L%) 2% Figure 2 Fertilizers made from food scraps

Waste from production of tea, juice, tofu, coffee, Shochu (Japanese rice wine), soy milk, soy milk, rice,
and beer (malt) as well as vegetable scrap, fruit scrap, seaweed, and bamboo material.
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Component / Analysis items  (J§43)

Nitrogen (N)Z 3% 436 | %
Phosphoric acid (P) V) v 289 | %
Potassium (K) AIH 0.97 | %
Carbon-nitrogen ratio (C/N) 7
RRERL
Moisture /K73 19.03 | %
Hydrogen ion concentration (pH) 7.3
IKFEA F ViRE (PH)
Arsenic  (flt3%) 1.8 | mg/kg
Cadmium (ZFIT L) Less than | mg/kg
0.5
Hydrogen (7K#R) 0.06 | mg/kg
Nickel (=v 7 1) 55 | mg/kg
Chromium (7 & ) 33 | mg/kg
lead  ($1) 10 | mg/kg
Available container size 20 Feat

Fertilizer application method/ rate of application (per 10 Ares/1000 m?)
TERE ST O & (10 7 — 2472 0)

Foliage (R3£%8) 600 - 750 kg
Leafy vegetables (Z£32%8) 450 - 600 kg
Root foliage (1RZE$E) 300 — 450 kg
Flowers ({E7F) 300 — 450 kg
Paddy rice (/KF#) 225 - 300 kg
Fruit tree (4 600 - 750 kg




Food scrap powder

Food scraps are processed in a fermenter

Food scran anaerobic digested liauid
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Food waste anaerobic digestion used in farmland as liquid fertiliser

Digestive fluids can be used as liquid fertilisers or disposed in bodies of water after being treated
properly.
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Fertiliseruse  GEAEFIF)

Advantage (JEFf) Can be used to reduce usage of other fertilizers as it
includes such nutrients as nitrogen and potassium.

HILIcE N2 ER, A Y v LEONERK T 2 H
R C &, AR RTEHIHTR T Z 5,

Disadvantage (%5FiT) Requires large area of farmland to be dispersed properly.
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Content of fertilizers made from anaerobic digested fluid
THALIR D BEVRLA 7>

Due to the process of methane fermentation, most nutrients like nitrogen, phosphorus, and potassium
used in fertilizers are turned into the digested liquid, reflecting on the composition of methane
fermentation.
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Analysis Result
N (Total amount of nitrogen %% 1.02%
P (Phosphoric acid) U v 0.27%
K (Potassium) f1H 0.26%
Carbonratio (C/N) REEHRIL 2
Total amount of copper 5.5 mg/kg
Total amount of zinc  High 18 mg/kg
Total amount of lime K 0.20
Moisture 7K% 94.53
Hydrogen ion concentration (PH)7k%& 4 | 8.4 (22°C)
7 VIR (PH)
Electrical conductivity (EC) R X\[nE3* | 4.48mS/cm

HFREE Dilution concentration 100 & (c#FR Dilute 100 times
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The effect of anaerobic digested fluid as a fertilizer and the environment
HACHE D BRI & BT~ DR E

As a fertilizer used in agricultural farmland soil, nitrogen will be transformed to different things,
absorbed by vegetations, dispersed into the air as gas (Vaporised) or moves deeper into the ground
through moisture and eventually into underground water (image 2).

It is important that we understand the state of nitrogen and its movements to use anaerobic digested
fluid effectively as a fertilizer, while protecting the environment.
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[Analysis Point for consideration] Effects of anaerobic digested liquid
Ut ] MR o RSB 3 2 IHH

+* Anaerobically produced organic nitrogen — the level of anaerobic within the organic nitrogen
content of digested liquid.
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%+ Possible amount uses of digested fluid - articles discussing the adequate amount to use and
avoiding overflow, to prevent impact on the environment.
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+» Leakage into deep underground — the adequate level for vegetation to absorb and not escape
into underground water, causing environmental damage.
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A . Vaporization as gas PR
Organic Inorganic Vegetation intake
¢ (NH3 N20 NO N2)

Nitrogen Nitrogen =

Organic N Soil intake



65% of the nitrogen contained in anaerobically digested liquid can be used as an accelerated nitrogen
fertilizer.

HBCE TN I ERHRD 6sNEEIHEMMEOERIERL L LHIATE 3
Organic Nitrogen = A F¥REZE 3R Inorganic Nitrogen = EFEREZE 3R Vaporization as gas = /7 A HEX

Vegetation intake = 1E¥)W%IIX

Soil intake = T EEFE

Unable to use by
crops in short term

Turns inorganic

Nitrogen consumable

Nitrogen content in short term
in anaerobically
digested liquid

Inorganic nitrogen

—) (=) |

by vegetations

Approx. 65% of

Nitrogen Content in anaerobically digested liquid = 1H{LIRIC & TN 2 &£

Unable to use by crops in short term = %2 A IC I3 B2 3, EVICRI S W WE

Turns inorganic in short term = FEHAMY IC EEE(L 3~ 2 35
Inorganic nitrogen = IH{LIRIC 3~ TN T 7- HERRRE LS 5

Nitrogen consumable by vegetations = ZHICTEY) 23R ¢ & 2 55

fem

Approx, 65% of nitrogen content = {HLIRICE T2 EFR D 65%F L4

nitrogen content

#
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More effectiveness compared to manure-based fertilizer
HERE I e~ TR Ah T 2 EAT SR 2

Food scraps (not including animal manure) is used as biomass material, adding water in while mixing the
load is then sent to a vacuumed chamber to start the methane fermentation process. This lasts no more
than 40 days in temperature of approximately 38 degrees Celsius.
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As a result, methane gas is produced to power electricity and anaerobically digested liquid or food
residue fertilizer. Compared to the preprocessing state of the biomass material, the nutrition contents

such as nitrogen or phosphoric acid can be observed to not vary very much. Although the nitrogen will
turn to organic nitrogen can be observed.

ARV ARFEI G THRELITO LRRIC LR A O EMRIEHEIE] 248 L 325, AL
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When anaerobically digested fluid is used in a field, the microorganisms become more active and
aggregating the soils around it, changing the formation of the soil. “A field that have used anaerobically

digested fluid have aggregated soil and when held into hand, it is very fluffy and light. When it rains,
there is visible improvement of water absorbing in the soil.” (Kyushu University, Professor Yabe)

LI Z 8 L7 clx, UEY oG8 2 iEt b 32 2 L0 b TRClXERGE DK
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Soil aggregate

Simple grain soil compounded grain
Simple grain soil = Hikif#i&i+  Soil aggregate = Mfi{t. Compounded grain = Ff7 i D +

Increasing good bacteria and decreasing bad bacteria
In the process of production, colitis germ like salmonella is mostly killed off. It is also known that some
crop disease control useful bacterium, bacillus, will survive the production process.
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Bad bacteria Good bacteria
DEVELOPMENT LEALS
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Application examples (&%)

Wheat grown ( t/10a) Beet (t/10a)
3.0 ' J// g 4.0
2.6 4.0
10.0




F & »(Summary)

Effect of anaerobically digested liquid as a fertilizer and to the environment

HILIE DR & BB~ D&
o Ifthe liquid is applied to soil right after the production procedure, nitrogen level of about
65% can be used as fast-acting property effectively.
THALE % e s 0 22 1 138 LR T HiE, HILIICE TN TW» 3 ER O
65% LA PER > & L TR K 2
o Using anaerobic digested liquid in place of chemical fertilizers will have minimal
environmental effect on underground water quality.

HALI PR 2 RO L T T AR~ E I3V 7 v
%+ Difference between food scrap anaerobically digested fluid and food wastage + livestock waste
digested fluid
B EEHAIE & BaFERY+ K ETRIYNES L oE v

o When food wastage (livestock waste) mixture is scattered on to the farmland, the
ammonia nitrogen in the liquid will vaporize into the air and will be useless to the soil or

crops.

BRFEEY (&Y BE oW LR oMLKz Bt I RmEH 3 5 &
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Food scrap anaerobically digested fluid does not contain ammonia; therefore, it will be
more effective to the field applied

BEREMECRICBELTCT v E=TBEAL TR WO T, M L 7ZiERE S D
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