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1

. Agriculture

B Growth promotion

Washing / sterilization of farm products
Purification of stock raising urination
Increase of oxygen content of water culture

Soil improvement
Promotion of fermentation of fermentation food and cultivation

Hydroponic culture

Reprinted Nara Agricultural Technology Center from "agricultural technology information”

«Reports from customers»

@

Strawberry farmer (Gamagori city, Japan)

Yields increased 20-30%. Leaf is lush even end of the season.

Lettuce farmer ( kashiba city, Japan)

Hydroponic culture (Kashiba City, Japan)

Grow faster. It usually needs 90 days to ship, but it shorten to 70 days.

Vegitable farmer(Hokkaido,Japan)



Grow faster, it is obviously effective.

@ Tomate farmar (Shirai city,Japan)

Roots thickened

(Other users)

Sprout garlic, cherry tomatoes, Chinese cabbage,

gerbera, plant factory (greens)

Roots grow well and lush leaves grow.

Leaves are lush and keep high yield
even the end of the season in house
cultivation of strawberry..
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Cluster image In the liquid fertilizer
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X Fertilizer and minerals are clustered in

the water, so they are hardly absorbed

from the roots.

3

Image of nano-bubbles in liquid fertilizer

© static electricity of nano-bubble catch ions

of fertilizer and mineral which are charged
positive. They are very stable in the water
and ions never get together rather disperse in
the water. That the reason why fertilizer and

mineral are absorbed well.
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Nikkei 10/18/2011

It tells new release of ASUPU’s new product for agriculture.
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2. ANIMAL HUSBANDRY

Spray in barn — Sterilization of virus and harmful microbial and
deodorant.
Breeding water— Health maintenance and biological improvement

floor cleaning, — Cleaning ,sterilization and deodorant

Conclusion:

Yolk and color of egghell have changed.
O group and H group both lay eggs of 2.5 times comparedto W group.

Experiment of breeding by by drinking nano-bubble water

W group---Feed tap water

= H group---Feed hydrogen nano-bubble water




3. FISHING INDUSTRY/ FARMING

m Grow faster

M oxygen supply

W disease prevention

m Keep freshness

rormin o oserf

Qyster soak in water tank for a day before
shipment in order to take dirts. Dirts
began to removed form oysters by

generating microbubbles in a water tank.

Zenerats microbubbles Dirts are geing up to the water

surfce attaching to

microbubbles.



1 WATER PURIFICATION

M Effluent, Dam , Lubricating water etc.

@ «Purificaion of pond »

Just after start to generate micro-bubbles The dirt which came off an underwater

dirt and wall surface surfaces to the

water surface.

A dirt is removed, and water is

activated enough by supply of

oxygen, and water environment to



@ « Decomposition test of red ink>»

5 minutes after stopping 90

minutes operation.

Flow L/min. 7~10
Weight kg 15
Power supply V AC100

Power consumption W 550

Size HXWXD mm 360%X400%X240



Q) «Purification of lubricating water>
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One month in mid summer



2 WASHING, CLEANING, ERADICATION AND

DEODORANT

B Medical equipment, hand washing, hair washing, precision
equipment, parts cleaning, food

Micro-bubble have a large surface compared to its volume.

It is very effective to wash and clean uneven skin surface.
Hydrophobic substances such as sebum can be attached and removed

efficiently.

Sterilization effect by the free radicals generated by break of bubble

No bubble shawer Mico-bubble shawer



@®«Semiconductor - FPD Washing»

-

I N a n o-bubble cleaning

Chemical solution you use can be changed to nanobubble
water. It is a technology that keeping gas of low
solubility inside of bubbles for a long time other than

cleaning and sterilizing.

This can be applied for food, chemical, pharmaceutical and

also in drug discovery, etc.



@ «Cleaning sanitization of food»

A. E. coli bacteria elimination test of cut lettuce

Cut lettuce Escherichia coli

200,000
— !
150.000 — ;

160,000
\‘\ —#— Micro-bubble 10min.

140,000 -
\ —m— Micro-bubble 15min.
120,000 Micro-bubkble 20min.
\ Hypochlorous acid 100ppm 10min.
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60.000 \
40000 \ ‘
20000 \\
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Start After bubbling
Viable bacteria count Time—
Start After bubbling
Micro-bubble 1 0 min. 190,000 1,100
Micro-bubble 1 5min. 190,000 3,600
Micro-bubble 2 0 min. 190,000 400
Hypochlorous acid 100ppm 1 0 min. 190,000 410




B. Sanitization test of chicken wings

@ CONT  ultrasonic waves 6min.

[ O | i R e N

@MNB ultrasonic waves 3 min.*3 times.

- = n . ! R N

B Generate ultrasonic waves while generating fine-bubbles to
AITC solution 50ppm , piece of chicken wing in it while
replace solution every 3 minutes. This procedure was

pepeated 3 times.



3 Bacteria control:----MRSA

Source : Antibacterial and Antiviral Actions of Micro-bubble Generated by Ultrasonic Machine
Having a High Performance on Opportunistic and Pathogenic Microorganisms and its usefulness

Muneo MOTOMURA, kukatsu SUZUKI Department of clinical Nutrition, Faculty of Health
Science, Suzuka University of Medical Science

Changes in the bacteria count of
Staphylococcus aureus (MRSA)

MRSA is resistant to meticillin antibiotics and couse outbreals in nursing homes and schools.
Its fatality rete is high.
One minute after MB treatment, 33 million became 5.6 million. 83.00% of MRSA was killed.

7600 remained after 3 minutes, kill rate reached 99.98%.Completely extinguished after 10 minutes.

Control group (3. 3%0. 3)x107 ND ND (3.8+0.6) x107 ND (2.2+0.4) x10
(7.5£0.1) (7.6x0.7) (7.3x0.4)
Micro-bubble (3, 310, 3)x107 (5.6=x0.8)x10° (7.6=x0.7) x10® (2. 40, 3)x10® 0 0
(7.5+0.1) (6.7x0.2) (3.9x0.1) (2.2x0.1) (0) (0
[83. 00%] [99. 98&]

() :logCFU/ml. [ ]:«killing rate

Before start After 1 min. After 3 min.

::Change in the counts of MRSA
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@Decontamination of radioactive species
Radionuclides such as radioactive cesium are electrically charged + are

attached to the food surface. Micronano-bubble may contact and remove

them as micronano bubble carry negative electric charge

Decontamination of food
Mico-nano-bubble water

Foos such as vegitable, @

fruits and seafood r @ @ @
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3 EMULSION

B Energy-saving combustion of fuel oil
Emission reduction such as Nitrogen oxide (NOx) ,sulfur oxides (SO)

M Fod emulsification

Combustion efficiency can be improved as oil that has been broken up into small oil ball stick to

bubble which
which is very stabilized.

| Micro-buble

)

Small oil ball

2



4 FLOW VISUALIZATION

Hori Lab. Department of Applied Physics, Okayama

University of Science

http://www.dap.ous.ac.jp/~hori/index.html

Micro-bubble has a large Acoustic impedance, so

M
Y

it reflects ultrasonic. Therefore, it can be used as a O

tracer by combining the ultrasound system.

Dialyzer is a medical device that got approximately from
10000 to 20000 membranes with straw-like fine holes. It is
needed to visualize the flow of the dialysis fluid is useful t o

develop the dialysis device with high performance.

The study was published in The Japanese journal of medi/gal instrumentatijon Vvol.80, No.3
“x/ \\7/"

Hemc}? ialysis machines
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5 ORGANIC SYNTHESIS BY MICRO-BUBBLE

Mase laboratory, Department of Applied Chemistry and
Biochemical Engineering

Course of Chemical and Bioengineering,

http://www. ipc. shizuoka. ac. jp/ tnmase/mase_l|ab_E/mase_lab_E. htm

Chemical reaction of gas and liquid by micro-bubble

Fressurs-rasistant tank Micro-bubble method
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Low solubility of gas
Limited contact surface of liguid and Contact surface is large

High pressure and strong stirring Mo need to stir by machine
Reaction efficiency i= poor Reaction efficiency is good

FPressure-resistant tank

"G Ligad Shear , Generator

QO W o e

Teflon Heat-resising
Corrosion-resisting .

Gas inlet
Can stir efficiantly Liquid inlet Pump
Can intake variety gases

Change of disolved oxygen concentration

140 Micro-bubble  Milli-bubble

— ¥ 3 mLimin 3 mL/min Before
Saturation yaq
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Model MA3FS

Flow ml/min. 120-150
Weight kg 7

Power supply AC100V
Frequency 50/60Hz

Size HXWXD mm 380 %X 360 x 210
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