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Carbonization system
&

power saving CO2 save Non-combustible carbon sheet

%@ OHGI TECHNOLOGICAL CREATION CO.,LTD



website of Swiss Embassy (2017.10.26)

Com pa ny PrOfile https://swissbiz.jp/business-opportunities/?et fb=1

Our high-quality activated carbon is introduced on the (=] 2
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Enterprise for the development and ‘&l
manufacture of carbon products =
OHGI TECHNOLOGICAL CREATION CO.,LTD
Founded April 1, 1970
Head Office CEO Takehiko Ohki
4-13, 3-chome, Nakano, Otsu City, Shiga Number of employees | 18 people
Prefecture 520-2114 Capital 70 million yen
TEL: +81 (0)77-549-1309



https://swissbiz.jp/business-opportunities/?et_fb=1

In-house equipment

High Technology
Research building

*Nano carbon fiber
Carbonization furnace
Hybrid high temperature
firing device (3,000°C)

* Nanofiber manufacturing
device

* Collection machine

* High speed camera
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Inspection room Conference room



OHGI Carbonization plant in sanuki City, Kagawa Prefecture of Laboratory

Laboratory of Shiga

REC 310, Seta Campus, Faculty of Science
and Technology, Ryukoku University

Production Plant

PET-derived activated carbon Plant,
Sanuki City, Kagawa Prefecture



Acquired 3 patents
4266711, 4308740, 4787968

Pla nt faCiIities Applying for PCT

Specific surface area Particle size distribution
measuring device measuring device

Two microwave Raw material Outdoor exhaust gas and
activation furnaces feeding device wastewater treatment



Acquired 3 patents
4266711, 4308740, 4787968

Pla nt faCiIities Applying for PCT

_ Exilantgusand treatment
‘equipment’s placed outdoors

»»»»»

P Seng

Control panel Rotary kiln furnace Cleaning Plant Jet mill grinding machine



Company Profile

AWARDS

* Class 2 Medical Devices Marketing License (Permit number 25B2X10007)
« Medical Devices Marketing Registration (Registration number 25BZ200034)
- Designated Rank A by the Kyoto City Venture “Mekiki“ Committee $05<Y | wevenmnnon. §

2018 r | ® & &

* Kyoto Oscar Certification System
* Ministry of Economy, Trade and Industry Authorization of the
Driving Company for the regional future (2017)

* Co-sponsorship of Japan Patent Office, Ministry of Economy,

Trade and Industry / Japan Patent Attorney's Association
Encouragement Prize for IP Utilization, IP Strategy Section

Kansai Manufacturing New
Selection 2018 Certificate

Obtained a Patent ( including overseas )

- Patent ........... 67 cases e
, OhEAFESILE |
- Applying ...... 49 cases AEH

AR AT 1

- Trademark registration ... 37 cases

- Design registration........... 13 cases wAnex e sg |

- Practical model registration ... 12 cases

Total 178 cases  mmsxssex  Cortificate of selection
for future company



Waste plastic volume reduction furnace system

Gas (60-80%)

Private generator
(reciprocating engine)

Convert gas
to electricity

Light oil
(10% to 20%)

(Plastics such as shopping
bags and Styrofoam)

Diesel engine

Agricultural house air
conditioning, Fishing boat,
Utilized as fuel for heavy
equipment
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Inorganic substance

(Metal etc.)

Charcoal

| Depending on the
application By rank

(10% to 20%)

Activation:

The process of making
holes in the carbide.

| =

. Adsorbs React with
EMIt - o  CO2 with hydrogen to
Cco2 amine gel produce methane
gas/methanol
Gas Molecular | ;paration of
. . — . nitrogen an
activation sieve charcoal | carbon or gas
+ Capacitor electrode
Alkali- for electric car
activation
* Filter of vehicle
d air conditioner
Steam- . aDrc]eodorant
activation - Water detergent
s wwsm - Inter-locking block
~ . snow-melting
Without material
activation | * Construction material
* Soil improvement

material



Waste plastic type

Acquired
patents

A Rank (Recycled PET bottle)

(Recycled PET bottle/Waste plastic)

C Rank (mix plastic)

Applicable for activated
carbon for electrode material
as almost no materials beside
PET bottle have not been
contained. Specific surface
area is 3,000 to 3,600m?/g,
highest-grade of all ranks.

Materials other than PET:
Approx.5%

Other materials than PET are
slightly contained. As activated
carbon, the performance is
inferior to A rank products, but
is applicable for air conditioner,
filter of vehicle and deodorant.

Materials other than PET:
Approx.10 to 30%

Plastic other than PET and resin
are considerably contained.

At present, 80% of such waste
are incinerated or buried in the
ground at cost. These materials
are applicable for block, wall
material and soil improvement.

Materials other than PET:
Approx.40 to 80%



Gas processing flow image

Livestock farmer

Cow
manure

\:\' A W
Facility gardening, etc.

Food

residue Acceptance

of waste

Food processing factories,
restaurants, etc.

Fermenter AN AT
Gas holder

Hot water circulation device Rice farm / farm



Becoming '""Plastic soup Ocean' due  to the growing abuses of waste

plastic diffusion. Without etfective countermeasures, the total
quantity of "plastic!" in oceanywilll exceedithat of'fishes by 2050.
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® Total worldwide production quantity
of plastic since 1950 = 8.3 Billion tons,

6.3 billion tons of plastic

have been discarded, which remains
after thousand years without decomposed.

@ Annual discharge amount of plastic waste
to the oceans = 8 million tons

@ Estimate accumulated amount of
discharge plastic waste

=150 million tons

Diséharge tosthe
oceans ‘

Decomposed by ultraviolet light and crashed
by waves, micro plastic is formed, then
drifted in sea and is.piled-up on the sea-bottom

l ® Estimated existing amount of micro plastic
(fine plastic less than Smm of diameter)
The piled'up micro'beads Fishes préy on micro in oceans = 5 trillion pieces
absorb harmful substances. plastic mistaking for food.
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The harmful substances
concentrate and accumulate

still more inside of fish and
shellfish through ecological cycle.

0

P

g

® Micro plastic was detected from
80% of anchovy caught in
Tokyo Bay on 2016.

The micro plastic absorbs harmiful substances like PCB existing in séa‘and
on,Sea-bottom, and.has serious effect on.ecological cycle'of fish*and.Shellfish
through food-chain by building-up such’ harmful substances‘inside them:

(*Ameérican Research Team Qutlook)

1 2




Marine plastic carbonization (Including micro beads)

Plastics of 5 mm or less that are finely decomposed by waves or ultraviolet rays in the sea and
cosmetics The scrubbing agent contained in toothpaste was washed away in the sea.
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Before carbonization 50g

ol ¥ A

Before carbonization 50g

A

A "

After carbonization 10.2g After carbonization 8.2g After carbonization 9.1g



Waste plastic charcoal (High-performance activated carbon)

Acquired

patents

Processed into bowder

A Rank carbon

Processed into powder

B Rank carbon

C Rank carbon

less than 10u ,
Specific surface is 3,000 to 3,600mM/g.

Alkali activation
Uses: Capacitor electrode for
electric car

30 to 60 ,
Specific surface is 1,000 to 1,800mM/g.

Steam-activation

Uses: Filter of vehicle and air
conditioner Deodorant /
Water detergent

100u to 300u ,
Specific surface is 20 to 30m/g.

Uses: Inter-locking block snow-
melting material

Construction material (wall/roof)
Soil improvement material



Until high-performance activated carbon

Acquired 3

patents
4266711,4308740,4787968

(onsejd aysem) jelsa3ew |34

Various plastic
waste mixtures

(jerso1eW Yuey J 105 Sunjoes)) adeys-Ayely 01 Suissadroud

Waste plastic
Compression tip
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Products sample
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B/Ww009'c~000€

Capacitor electrode

for electric car

leade
-weals
6/Ww000'T~00S

uol

Filter of vehicle and air conditioner

30 to 60

Diameter I to 2 cm
Length 1 to 3cm

Deodorant / Water detergent

Snow-melting

Q E N Block containing
0 ? carbon. Under
o= w production view
= 2R=)
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Inter-locking block snow-melting material
Construction material (wall/roof)
Soil improvement material



Activated carbon for Rapid charging/discharging capacitor &

In 2015, our EDLC project was recognized as “Strategic Foundational Technology Improvement
Support Operation” appraisal result

With current
electrodes Compared
with the same volume

About twice
the discharge capacity

To produce activated
carbon from recycled
PET materials using
microwave.

Completion of
capacitor module

Processing to
flaky-shaped

Recycled PET

fMain uses of activated carbon\

* High performance catalyst
* Fuel cell electrode material
* Hazardous substance adsorbent

\\\ ."etc.///

Coating activated carbon

Carbonization

Completion of High
performance
activated carbon

Application

on both sides of collector

Capacitor unit

Collector
(Aluminum foil)

Activated carbon
and adhesive




Deodorant filter

RANK

Car filters

70% of 10 to 30 um

Methyl
mercaptan

activated carbon
Ten Tobacco odor
major
offensive | Acetic| Acet A )
odors acid |aldehyde| “*Mmonia

Features

- Applicable to add suitable deodorant function to specific odor.
- Available processing of any shape of holes and layers

which are suitable to specific shape of the passage of air.

- Available any size of filters suitable for the application.

- Able to deodorize more than 90% of four major
offensive odors within 30 minutes.

- By applying synthetic enzyme into pore of activated
carbon, able to absorb and decompose the ten
major offensive odors describing below.

Enlarged view
of filter

Hydrogen
sulfide

. A Rmaa | PeTRER
HIREE % 487 46.7
EEEE g/mi 04 02777
#i1 7 (~0.075mm) . % 45 0
#1FE (0.075mm~) | % 95.5 100
PH 98 71
KORWEMRE me/g 1000 2160
FFLUT N FE TERE mi/g 170 230
HNFTAILEEEEE % - 975
JIS-K-1474HEHL
Fishy odor Aging Excrement
odor odor
Trityl ey Form
amit}lle Viridine | Nonenal Indole aldehyde




Hikone City, Shiga Prefecture Kyoto Central Shinkin

Bank Cooperation with

Snowmelt block construction experiment E R S
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5mm polyethylene pipe
Installed at 30 cm intervals
About 15 degrees antifreeze

This photo shows the snow-melting blocks manufactured in
Nabari City, Mie Preferctureand installed in the parking lot of an
automobile dealership in Hikone City, Shiga.

The snow, that had twenty centimeters deep, melted Snow melting block
immediately. (December 2018) Carbon sheet (100% carbon) P——

; s Thermal conductivity in the aste p iStIC ran
The use of heat exchangers is also effective in olane direction 500W/m - k About 20% of waste

preventing summer heat islands. plastic charcoal is mixed



Carbonization and reuse of waste Obtained joint application

patent with Ryukoku

Construction example (1) University 5294539

Research and development of snow melting
roof tiles and snow melting blocks

Snow melting system on the roof
‘Asahikawa City, Hokkaido in cold regions
- December 22, 2006, to March 31, 2007 Mitigation of road surface freezing.

- Heat island control method with
heat exchanger.

We have developed a building material that
has a snow melting function by adding heat
dissipation effect due to the thermal
conductivity of carbon.

The mixed carbon is produced from waste,
and this technology also contributes to the
effective use of resources.
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Carbonization and reuse of waste Obtained joint ppiiatior
Construction example (2) University 5294539

8]
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Authorized as primary special

zone of “South Lake Biwa Area
New Industry Creation Special
Zone Project”

Charcoal interlocking block

Hot water passes through the copper tube

Heating test with hot water 3’3
(Nine blocks containing 15% charcoal was used.) L%‘:“

™



Carbonization and reuse of waste Obtained joint application

patent with Ryukoku

Construction example (3) University 5294539

Trial at Kutsuki-Branch, Otsu City, Shiga November 20, 2006
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Examples of construction: Parking area of
Aichi prefectural martial arts stadium

Eco charcoal block construction example
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Carbonized
Sewage sludge




Eco-carbon made from Sewage sludge o oo o e iding

B We experimented with lawn and flower cultivation using sewage carbonized sludge during
March to December of 2006.
In February 2009, our Eco-carbon tree-planting project was awarded as subsidized project of
“Kyoto Environment Future Creation Project” from Department of Environment, Kyoto-City.




Eco-carbon for soil improvement materials

Rank C charcoal (sewage sludge, kitchen garbage, waste plastic reuse): Soil conservation, improvement,
ecosystem conservation, water quality conservation, global warming countermeasures, building materials

PH controlling of soil
(Neutralization of PH/Weakly alkalization)

Improvement of water permeability N
of soil (Preventing ground hardening) = Improvement of water retainability

Improvement of colonization of soil
bacterium (Suitable for organic farming)

o —~ e \ 3

< , I > ) Ordinar Eco-carbon Ordinary Eco-carbon
Ordinary Eco-carbon groundy mixed ground ground mixed ground

ground  mixed ground



Constant dripping method organic and inorganic root Technology Subsidy” and

crop cultivation system using Eco-carbon

involved 5 years experiment
since March 2015.

B Features

Ecologically as using biochar recycled from waste
- Available cultivating with small amount of water, and

all-weather type system realizes constant harvest amount.

Easy indoor cultivating as no soil controlling is required.
- Applicable both to organic and inorganic cultivation

Mixed layer of biochar
and zeolite or sawdust

Well breathable non-woven
fabric bag is length-adjustable
to fit the size of target vegetable




We made a joint press announcement with Ryukoku pecember 3, 2018 kyoto University
University about carbonization of waste plastics.

Centennial Clock Tower Memorial

We made a presentation on the result of industry-academia collaboration under the theme of

“Carbonization of waste plastic and energy-saving carbon sheet.” and “Process of carbonization
of waste PET bottles” with Professor Aoi, Faculty of Science, and Engineering

|
| You,
! Unlimited
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