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OVERVIEW

= Founded in 1995, based in e
Washington State, USA

= InEnTec owns proprietary plasma
gasification technology that
converts waste into renewable
chemicals and energy

= Technology based $300 million R&D
funding (US Department of Energy),
developed in collaboration with MIT
and Battelle National Laboratory

= Technology has very low Illil- Ba“e“e

environmental impact pnstuteof The Business of Innovation
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AWARDS

#1 Waste-to-Value Project in the World
- Biofuels Digest

Technology Innovation Award — Energy
- The Wall Street Journal

One of the “25 Companies to Watch in Energy Tech”
- BusinessWeek

Top Innovator
- Seattle Business Magazine

One of “20 Ways to Build a Cleaner, Healthier,
Smarter World”
- Scientific American

”

“Award of Excellence in Sustainable Technology
- Platts Global Energy Awards

The Carbon Rescuers: 20 Top Waste projects and
breakthroughs that capture used carbon from the
waste pile for new uses

Jusa 4, 3078 | Jim Lo

[ Tweet (@ vt Jin soarc |

#1 Commercial time: Aemetis embarks on $158 million cellulosic ethanal project in
Califomia

S0, it's big news this woeek that Aematis complated its oparation of an inegrated demonstration unit

for more than 120 days of continuous cparations with 84% uptimae, mesting the requiremants for &
fadaral USDA D003 Biorefinery Assistance Program guaranteed loan

In partnership with s key technology providers InEnTec and LanzaTech, Asmatis successiully

the of an arc fumace and gas femantation technologees 1o convert
wasle biomess ino low carbon, renewable cellulosic ethanol and fish meal. The unil was buill al the
InEnTee Technology Center in Richland, and d trated the Tully Sysbem,
eSS S AIling, pasTication, gas clean up, wastn treatment and distillation systems
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INENTEC’S BUSINESS FOCUS

= Waste Plastic and Plastics Circularity

In-use stocks Discarded

Primary production
8300 2500 primary 4900

= Distributed Hydrogen i
= High Value Waste (Medical, Hazardous, o i Incinerated

Chemical and Industrial) .
=  Municipal Solid Waste to Energy Recycled
Products 4

=  Biomass to fuels

4600 TN

Roland Geyer et al. Sci Adv 2017;3:e1700782
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WHAT IS GASIFICATION?

 Elemental recycling: Gasification cracks feedstocks into their atoms and reforms those atoms
into simple molecules.
e Example: Post-Consumer High Density Polyethylene (HDPE)

linear

molecular structure

faLs)

Certificate of Analysis

Date Received:

July 1, 2020

~
\/ ﬁ/ | 8 ’ c i
- |
\) Carbon Hydrogen Nitrogen Oxygen Sulfur Heating Value
D Sample Date & Lab #:
‘ \ Time: ab # D5291 Calculated D4239 E711
i S Moist. Free | Moist. Free | Moist. Free | Mioist Free | Moist. Free | As Received | Maist. Free
& i it ik i ik ETU/IE ETU/Ib
‘ N * . :
hiobsersitypelethitare () 6/26/20 0825  T2001063-001 85.56 145 =01 0.01 <0.03 10,637 19,639
o carbon{C) 6/26/20 0830  T2001063-002 85.86 144 =0.1 =0.01 =0.03 20,047 20,047
6/26/20 0835  T2001063-003 8516 142 <0.1 <0.01 <0.02 19,762 19,762

() hydrogen (H)

@1997 Encyclopaedia Britannica, Inc.

Synthesis Gas:

=y  Simple Molecules
H,, CO, CO,, H,0

Gasification with optimized
mix of steam and oxygen:
CH,0,+ H,0 = xCO + yH,
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PROPRIETARY PEM® TECHNOLOGY

Primary Product:
Synthesis Gas (Syngas)
H,, CO, CO,

High Temperature Plasma
Arc (8,000 to 10,000 C)

—
- DC Power §
e [ &
]
N [

| Lalas

Alternating Current
Joule - Glass Bath
(1,000 to 1,500 C)

What would be ash in a combustion system § '
is converted into glass and metal.

INENTEC



GLASS

* Non leachable, not a hazardous waste

e Large volume reduction (95+%) from
original feedstock stream

e Can be used to make products

ITEM | METAL (including USEPA TCLP UNI 10802_2002 Analyzed Leachate
compounds) Test Limit (ppm) Test Limit (mg/1) (me/l)
1 pH 9.83
2 Tot. Dis. Solids 400 100
3 D. Org. Carbon 50 <1
4 Phenol Index Hot Applicable 0.1 < 0.01
5 Arsenic (As) 5.0 0.05 < 0.001
6 Barium (Ba) 100.0 2 0.05
7 Boron (B) Not Applicable Not Applicable
8 Cadmium (Cd) 1.0 0.004 < 0.001
9 Chromium (Cr) 5.0 0.05 0.001
10 Copper (Cu) Mot Applicable 0.2 0.003
" Lead (Pb) 3.0 0.05 0.002
12 Mercury {(Hg) 0.2 0.001 < 0.001
13 Molybdenum (Ma) Not Applicable 0.05 < 0.001
14 Nickel (Ni) Not Applicable 0.04 0.001
15 Antimony (5b) Not Applicable 0.006 < 0.001
16 Selenium (5e) 1.0 0.01 < 0.001
17 Silver (Ag) 5.0 Not Applicable
18 Thallium (T1) Mot Applicable Mot Applicable
19 Zinc (Zn) Mot Applicable 0.4 0.01
0 Chlorides (Cl) Mot Applicable 80 3.4
Fal Fluorides (F) Not Applicable 1 < 0.1
22 Sulphates (504) Not Applicable 100 <1

Sample results reported with “<” represent results below the detection limit specified.
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EXAMPLE MASS BALANCE - PER TON FEED

Syngas
890 kg

Optional conversion to Power
Hydrogen or Liquids fuels

Power
Production

—

Oxygen Glass Steam
390 kg 10 kg 135 kg
Caustic
8 kg
MSW VL
— »| Syngas

. PEM Conditioning

1MT ¢ ; ¢

e Glass Slag Metal Scrubber
Composition 75 kg 4 kg Blowdown
C—342% (Water/Salts/Other)
H-4.7%
O -30.8%
N - 0%
Cl - 0.3%
Ash —7.9%
H20- 22.1%

\ 4

Hydrogen
Production

A\ 4

Liquid Fuel
Production

700 -900 kWh net

Hydrogen
40 - 50 kg

FT Liquids
~50 gallons

MeOH/DME
~290 kg
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ULTRA-CLEAN SYNGAS HAS MANY USES. ..

Wide Range of Feedstocks: Wide Range of Products:
*  Municipal solid waste e  “Chemical-grade”
e Post-consumer plastic syngas for input to
* Medical waste chemical and plastic
e Hazardous waste Ultra-Clean Syngas: production
* Biomass | A basic building block Ly, * Ethanol
. Constr.u.ction and of chemical and e Methanol
Demolition plastics production e Hydrogen
* Auto shredder residue .
T * Electricity
. ires
. . h
e Commercial and Others
Industrial Waste
e Liquids and Solids
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MODULAR, SKID-MOUNTED SYSTEM

125 - 150 TPD
PEM Module
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REUSE EXISTING CARBON

> . = 3.4Billion tpy

Recycled
21%

Disposed

Potential Energy:
US: 280 million barrels of oil equivalent
Worldwide: 3,000 to 5,000 million barrels

e A INEN TEC



Ll Example Facilities
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OREGON HYDROGEN PRODUCTION

e Feedstock: Industrial and
Medical Waste L2

Product: Hydrogen

e Status: Restarted in
August October 2020;
commercial operation
expected in 1Q 2021
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KAWASAKI HEAVY INDUSTRIES, JAPAN

e PCB Destruction

* 5ton/day demonstration
system
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GLOBAL PLASMA, TAIWAN

e Processed medical waste
and batteries
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DOW CORNING CORPORATION, MICHIGAN

e Feedstock: Hazardous
waste with high quantities
of chlorine

*  Products: Aqueous HCl and
Syngas used as Boiler Fuel
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MOBILE PEM SYSTEM
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A

AEMETIS AEMETIS INC., CALIFORNIA

e  Feedstock: 450 ton/day orchard waste

e Product: 12 million gallons/year
cellulosic ethanol

*  Extremely low or negative carbon
intensity under California rules

Lanza'l’ef%ﬂ

Acetogenic
Microbe

Syngas Ultra- Gas Feed Stream
Conditioning clean
syngas
Gas Reception Fermentation ) Product

T
Compression Recovery Tank
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INENTEC SUMMARY

e Commercially proven proprietary technology

/ ==

e Wide range of potential feedstocks

e Ultra-clean “chemical grade” syngas can be
used to produce many products

e Modular and scalable
Environmental beneficial, low impact

INENTEC



CONTACTS

Jeff Surma Mike Rockett
President and CEO Vice President
InEnTec Inc. InEnTec Inc.
Richland, WA Richland, WA
jesurma@inentec.com mrockett@inentec.com
+1 509 727 2269 +1 541 728 1014
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