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Pollution & Greenhouse Gas Emissions
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CO2 Emissions
from Plastic

Incineration
Globally



I
Plastalyst uses Chemolysis

Mechanical

Not many plastic types
Limited cycles

Chemolysis
Almost any plastic
Low temperatures

Pyrolysis

Almost any plastic
High temperatures
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Chemical Recycling - Chemolysis

W

Solvent Haz |
Free

—

- 3

Mixed/ Catalyst+Water Monomers,

Multi-layered/ at 200°C alcohols & more
Deteriorated/

Plastic

Organic Waste
Lignin, Cellulose, Sewage &
Paper Sludge

Syngas
for fuel, PET & more
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Gasification vs. Plastalyst

v/ Wood Chips
v/ Cellulose

v/ Paper Sludge
v/ Microplastics

<

PLASTALYST

V¢

’
v/ Wood Chips

v/ Cellulose
v/ Paper Sludge
v/ Microplastics

No Drying

450- CO
1800°C 2
High CAPEX and OPEX Tar, Char, Ash

\ 3/
) &
Ho |
200°C |I~
Useful

Low CAPEX and OPEX Biochemicals
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Anaerobic Digestion vs Plastalyst

v/ Sludge .
X Cellulose = :.
X Paper Sludge ||~ Large Area Methane
Y Microplastics 20-30 days of retention time
Enzymes expensive and difficult to buy
-

A4

v/ Sludge
v/ Cellulose

q

v/ Paper Sludge ] AL S

v/ Microplastics

Methane

Small Area
only 2 hours reaction time
Catalysts are affordable and easy to procure
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# Demo Plant

TEMASEK
FOUNDATION

Ships fueled by
Plastic Waste

Series A, Planes fueled by
Joint-Ventures Organic Waste

Decomposition
of rubber, PVC,
PU, EVA,

Biomass—Syngas
PET—Methanol

PE—Propylene
PET—>TPA+EG

2021-22

0.5L 1-5L 100L Continuous Commercial
Scale
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https://www.sciencedirect.com/science/article/abs/pii/S2589234721000397?via%3Dihub
https://patents.google.com/patent/WO2022196656A1/en?assignee=%22ac+biode%22&oq=%22ac+biode%22
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Partnerships N
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€Y ex535: TEMASEK
FOUNDATION

Bg%’llﬁl/lllfd C IthEWEhgy

Knowledge Innovation Community

- Chemical
Companies

O ALLIANCE TO
END PLASTIC WASTE

) CLEANTECH

Reactor

Manufacturers

.. Cleantech

Group
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|
Business Model

< @
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l now I l now I Ifrom 2028 l

Customers
Brands, Waste & Chemical companies
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]
USP: PET into Methanol

Solvent
Free

Catalyst+Water
at 200°C
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Monomers
(TPA + EG)

@)ptional
J

TPA + Methanol
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e
3 Paid Pilots in Japan

Solvent

— Syngas
Free Hydrogen, Methane

||~ Charcoal

PP, PE, PVC |
and other end of life Chlorine removal >99%
plastics
Voo ¥ 4 Water+Catalyst
200-300°C
DaikyoNishikawa TOYOTA Liauid
iquids

. BOSCH H20, acetic acid, formic

acid, salts of chlorine
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Carbonization
Chemical Recycling of Mixed Plastic Waste into Charcoal

Solvent O:O

Free Syngas
Hydrogen, Methane

d:

Charcoal
40-70%

Mixed/
I\[;Iulti-!ayereéi// Water+Catalyst
eteriorate o
Plastic 200-300°¢

Liquids
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]
PVC completed pilot

Solvent
— Syngas
Free o CO2
- &
Charcoal

Chlorine removal >99%

Pilot Water + Catalyst "‘
with one of the largest wire 300°C
and cable manufacturers in

H20, benzene, acetic acid,
formic acid, salts of chlorine

Copyright © AC Biode all rights reserved

13



I
Rubber completed pilot

Solvent
Free

Methane
Propane
Butane

o N

Styrene-Butadiene
Rubber

with a large tire
manufacturer Water + Catalyst

200-300°C

\
J
Ethylene

& more

14
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I
Demo Plant in Indonesia

&=J

Syngas
50% H2
45% Methane

—

Organic Waste
from the Palm QOil Industry

9

9
100L Reactor Useful
é TEMASEK Water + Catalyst bioch ical
FOUNDATION 200°C ijochemicalis
PLN Methanol
Acetone

Acetic Acid
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I
Materials Successfully Decomposed
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Our Requests \v/
Demonstration
Technical Plant Funding
collaborations
17
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Our Founders \\

>y

S

R F THE CENTRE FOR
SUSTAINABLE ROAD FREIGHT
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’»‘ggpﬁ- UNIVERSITY

CEO New way. New value CTO Coo
Tadashi Kubo ~ Atsushi Mizusawa Robert Kunzmann
MBA Eklkﬂﬁlllrgg; Ph.D. Material Science KRI MPhil Engineering 2 ETAII\\’;}!;EIITI‘;((;JE

Our Vision

Our Team Apply to join
the team
Engineer Chemist Advisor Chemist Material Scientist Fabrication Engineer
Habibur Rahman Sarah Sultan Prof. Nishiyama Kesava Rao Diaa Hamed  Jeganathan Chellamuthu
Ph.D. Material Ph.D. Material  Ph.D. Engineering Ph.D. Material Ph.D. Material Ph.D. Material
Science Chemistry Science Chemistry Fabrication
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https://acbiode.com/careers/

THANK YOU.
Questions?

-

W

/1

AC-IODE
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Ccoo CEO
Robert Kunzmann Tadashi Kubo
robert.kunzmann@acbiode.com tadashi.kubo@acbiode.com
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http://www.acbiode.com/
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Where does Plastalyst fit into the renewable Carbon Refinery of the Future?

Ethylene CL stream

Propylene

INTERMEDIATES

OLEFINS

Steam Cracking

Ethane

Dehydration

Dehydrogenation
and Condensation

Ethanol

Fermentation
and Dehydration

- -

1+ 1

Benzene g Toluene Xylene

AROMATICS

A r'y
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Huydrolysis and
Fermentation

Carbohydrates

l Electrochemistry l

: Fermentation I

Solvent-based I

Gasification

Hydro-
deoxygenation

-
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Dehydrogenation

Vegetable Oils (HVO)

BTX Extraction

[ Steam Cracking ]

[ Catalytic Reforming ]

Propane/LPG

Refining

Hydrogenated

/ Biodiesel

Naphtha

Fischer-Tropsch

!

)
-
>
4
2
154
;]
v

[Electrochemistrg and Hgdrogenatlon] \ /

Waste (Biogenic and Plastic)

[ Methanol-to-Gasoline ]

[ Methanol-to-Olefins ]

Methanol

Methane

Catalyticor
‘ Thermochemical |
Conversion Upgrading

-

LASTALYST

AN

y

Electrochemistry
and Hydrogenation

Pyrolysis

Gasification

(o /1]

Gasification
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Rather than ethylene glycol (EG)?

? AR |
Why Methanol: U..)-} Jfg

Market Size The world market size of Methanol is 1.8 times larger that of EG *
Viscosity The viscosity of methanol is only 1/42" of that of EG. This leads to
Methanol having
« Lower losses in the process
« Lower CAPEX and OPEX
» Higher throughput
Temperature

The vaporizing temperature of methanol is 40% lower than EG,
reducing the energy required.

Solvent Cost While EG requires expensive organic solvents for the process.

Plastalyst to Methanol uses only water as solvent.

* Market size in 2030: methanol: 63B USD worldwide, EG: 35B USD, according to [SDKI.jp](http://sdki.jp/) and Methanol Institute 2023)
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Methanol
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