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In 2020, Built & operated an industrial CCUS system in China

1. Green Carbon NanoTech (Jiangsu) Co., Ltd. was established in Suzhou in 2017 , and Shanxi Clean Carbon Economy Industrial Research
Institute was established in Datong in 2019;

Since 2020, the company has built a system to capture 1,280 tons of CO2 from the flue gas of thermal power plants in Datong;

The world’s first production line for converting CO2 from flue gas of thermal power plants into carbon nanotubes has been built and
operated, with an annual output of 200 tons of carbon nanotubes;

Carbon nanotube purification system and 2,000 tons of lithium battery conductive slurry production line;

8 authorized invention patents (China, America, Germany, Saudi Arabia, etc.), more than 30 patents are belng filed and prepared;
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One of 10 Finalists of Carbon XPRIZE 2016-2020
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The Future
Lot A "Sercoon X PRIZE

€ Award Ceromony of 10 Finalists of Carbon
XPRIZE in New York City, 2018

NRG Cosia Carbon XPRIZE and Southern Research visited and verified
our pilot Systems of CO, Capture & Conversion in China, 2017.
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Key Tech: Carbon nanotube (CNT) production
throughlmmolten salt electroly5|s of COZ

Carbon nanotubes and
graphene are twins

Mechanical properties:
strength is more than 100
times that of steel, more than
11 times that of carbon fiber,

Carbbn'nariotubes
conducting’ sIurry for
lithium battery

and the strongest material e L e e
known on earth. CO,,)(700°C)—C ) (25°C)+0,,(25°C)
The best known thermal H
rbon

conductor, 3-6 times that of

102 2 5 _ _ 6 —

| ] CO.2" +4e” >C+0
L 3 3
@) (@]

PRt CO, +20* — CO, > e ONT: 5-150mm | conductive plastics Py

In theory, its electrical * - products

conductivity is second only to C—S2ast  ONT

superconductors. 0 e e °

Superior lithium and hydrogen

storage. UNIQUE ONE TON OF CNT WORLD" S1ST DISRUPTIVE

The cument canying densiyis | TECHNOLOGY, REDUCES 3.5 TONS plggggglgﬂm 'NNog’é‘\Kl'_‘gN AT
1o BUSINESS MODEL & OF CO2 EMISSION

thousands of times higher than CNT FROM CO2
that of copper. SOCIAL MISSION EMISSIONS



TIARRRIPKEEIRAT] (REE4ER

To Produce Different Carbon Nanomaterials by Morphology Control

Carbontonion
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Carbon Neutral Economic Development

Chemical

2030-2060: 10-40 trillion RMB/year, Now, it's zero. S

Conversion CO2 Mineralized

Agriculture/Tree/Fishing

100 billion RMB/year

CNT

Porous carbon nanomaterials

Conductive

Solar conductive silver paste

1-5trillion
RMB/year

Downstream of carbon
based materials

Before 2030: 200 billion RMB/year
for carbon nanotubes in lithium
batteries

Carbon conversion
Decarbonization equipment

Capture equipment

Graphene Carbon Nano ‘[ Conversion

Carbon & Equipment
~ Conversion equipment

N e U t ra I ity FS{(R/(I)Bk/)SleI:P Application equipment

Satellite monitoring
Measure & Analysis F(
CO2 emission DB

100 billion RMB/year carwon trading

Applictions

Carbon fund

Carbon
Finance

Carbon neutrality subsidies

Carbon coin

1-5trillion RMB/year
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Carbon Dioxide Conversion Pyramid,
A Feasible Carbon Neutrality Path

chemical
conversion

bioconversion

onjagHGUITIrE?

EO2 minerall ,
nd fisheries

forestryc

CO2 storage, oil and gas

displacement, mine fire fighting, etc

Maximum value added
The highest added value of CO2 conversion products, the product val

ue of 10,000 to million RMB/ton of CO2 is reduced to carbon nanoma
terials and oxygen, the most thorough conversion unit of carbon nan

omaterials contains about 4 units of CO2. The amount of conversion i
s 100 thousand tons to 10 million tons

Higher added value

Chemical conversion products involve various fields, the product valu
e of thousands to thousands of RMB/ton, involving hydrogen and oth
er chemical products, may need to be converted in the chemical park
of 100,000 tons to tens of millions of tons

High value added

Microorganisms, enzymes and microalgae to convert CO2. The conver
ted products involve food, starch, feed, cosmetics, pharmaceuticals, fe
rtilizers and other bioactive substances, with a product value of 100 to
10,000 RMB/ton. The amount of conversion can be 100 thousand ton
s to 10 million tons, or even 100 million tons

Most widely used

CO2 mineralization is one of the most widely used carbon dioxide con
version products (cement, ash ballast), the simplest conversion, China'
s application prospect: 100 million tons per year, product value of 100
to 1,000 RMB/ton. Improve the concentration of CO2 in the crop envir
onment, through photosynthesis, help crop yield, early maturity, etc.,
play the role of gas fertilizer, instead of pesticides and fertilizers. Carb
on sequestration of 100 million tons

A lot of CO2 can be sequestrated

CO2 flooding of coalbed methane, oil flooding and mine fire fig
hting can absorb a large amount of CO2, improve the efficiency
of coalbed methane and oil mining, and reduce disasters and a
ccidents in the process of coal mining
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Key Product: Conductive slurry of carbon nanotube for
lithium-ion batteries

The main advantages of carbon nanotubes conductive slurrys

® Reduce the internal resistance of lithium battery,
improve the gram capacity and high-rate discharge
power density

® Increase the energy density, reduce the amount

of conductive agent and binder
® Extend service life

® Improve low temperature discharge performance
® Reduce the battery temperature during fast
charging and discharging

® Ultra-high temperature and ultra-low
temperature environment

Lithium battery company-
Carbon nanotube conducti

BYD, CATL, ATL, ZFgegRl%. X
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Market Analysis of New Energy Vehicles, Lithium Batteries and Their
- Conductlve sIurrys (2030)

oF

urent Carbon Institute track

29.751, 119 {Z7T
15.55, 62147t [o% mportec

black graphite
200-billion-RMB market space

610/54/0.77512 296.8GWh/0.22 512
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7500GWh 75051
8000 °
A market of 10 11.37;?;5-_5 5.627312 300 B RMB
trillion RMB
3163 3700GWh 37051
was added 4.437753152%;5 2.78H1¢ &48 B RMB)
FESH{Cchin
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Docking more than 186 new lithium battery projects nationwide (in 2025)

In the future, in the foreseeable medium and long term, China's lithium battery market will be mainly distributed in coastal and
economically developed areas; In the lithium battery market layout, will occupy a certain lithium battery market, at the same time

in the carbon neutral development to seize the first opportunity.
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National capacity planning of conductive slurry can not meet the development
needs of lithium battery industry

€ The planning capacity information of major lithium battery enterprises such as CATL, BYD, EVE, CALB, REPT,
SUNWODA,GREAT POWER,LISHEN,FARASIS, etc. obtained from public data.

€ GGlIl: In 2021, CNT will account for 27% of the conductive slurry market, and it is expected that CNT will
account for 61% in 2025. The long-term trend of replacing carbon black and conductive graphite is clear.

Planning capacity of major lithium battery

Power battery GWh (in 2025) The amount of CNT and its conductive slurry

enterprises
HH (o) (o)
CATL 712.2 CNT Permeability (%) 60%
CNT conducting slurry for power batteries 1413.42
BYD 487 (GWh) .
EVE 337.5 Amount of CNT conducting slurry (ton/GWh) | 1,000 (average)
CALB 260 The above lithium battery enterprises CNT 1.413.420
REPT 244 slurry consumption (ton) ! !
SUNWODA 186 Total national planning capacity (GWh) 4042.07
GREAT POWER 50 National amount oiEtCN)T conductive slurry 2 425,242
on
LISHEN 40 . , .
Note: The data comes from the analysis of the planned production capacity of
FARASIS 39 domestic lithium battery industry to 2025 by the report of Guosheng Securities
and the open market information of GGII, Qidian Research Institute
Total GWh 2355.7

Our general planning CNT conductive slurry production capacity is more than 400,000 tons, the output value of nearly 20
billion RMB. Within five years, the supply of conductive slurry was in short supply.
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Batteries are Critical for Carbon Neutral

Portable Energy Storage

Electronics Drone Electrical Vehicles Electric planes

Globe: 1.4 billion cars/trucks 100 TWh batteries $100/kWh
70kWh/car China: 28 TWh $10Trillion total
China:400 million cars Now Globe 1TWh/a $0.1Trillion/yr

100 years to replace

Courtesy: Prof. Yi Cui, Stanford Univ.
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Energy Storage, even bigger market

Renewable electricity cost: 1-3 cents/kWh in the long term

B
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Technology gap: grid scale energy storage across multiple time scale

minute hour day week month season
World electricity (2019):  72hr storage Now, 1TWh per year $100/KWh
23,000 TWh 200 TWh batteries It will cost 200 years $20Trillion
China 8,500 TWh China 70 TWh
96h 94TWh

China’ s EV battery + energy storage requires 97-120 TWh, and the world’ s EV
battery + energy storage requires 300 TWhs.  cCourtesy: Prof. Yi Cui, Stanford Univ.
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What is driving the market

What is driving the market (regulation, consumers, etc)
China

International

2023-4-14 15
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Materials are the next frontier of decarbonization

® Europe has begun to redefine rules with the goal of purchasing and using low-carbon materials
with full lifecycle carbon emissions.

® For commodity producers, now is the time for action regarding decarbonization.
Y HRBRESE, IERRTERBI TSR T,

® For commodity customers, now is the time to find alternatives to achieve net-zero emission targets
MHAmBRERE, WERHEXRAIAIERNASSE, LN EHAEIB R,

® Strong Scope 3 goal is driving the demand for low-carbon materials

I el53HER (Strong Scope 3) B ARIEEIXENXIEARATFEHITE K

GHG Protocol Corporate Value Chain (Scope 3) Standard: Product life cycle emissions are all the emissions associated with the production
and use of a specific product, from cradle to grave, including emissions from raw materials, manufacture, transport, storage, sale, use and
disposal. SEEE3HIEET et EHRESAEIN, 2S5 mrVE-FERMBXAIAEHN, NERIELE, SfERMF. S, T,
tEfr. HE. EREMLE. BEESHREEGR_SHK. RiilaSithEF. XERINNE R AR,
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Materials are the next frontier of decarbonization

MR ESSER T SIESSSHIN20% 8. PETIERE SR T B B ERHEREI50%,
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Materials value chains account for 20% of global GHG emissions, a A]uminum, steel and p]astics account for more than 50% of carbon
large portion of it generated by a few commodities emission in every-day products like cars, elevators or refrigerators
Material carbon intensity' - Scope 1, 2, upstream scope 32, W Auminum [l Steel W Battery materials & slectronics Coppaer Plastics Othars

Global GHG emissions excluding land Materials’ contribution B Case examples covered in this document 2020, tCO,

use change 2021: approx. 50 Gt to global GHG emissions 2021, %

- . 891CO, 6.51C0, 6.81C0O, 02tco;
iron and e
7% m sr;z {a : Plastics 1o & D:l

=
0.5% j Aluminum ~0.1% e Copper
Battery materials®
5% A Cement and precious
metals®

S0%
Coal and
3-4% - other energy 1% 2 Other chemicals,
mining = \ mining and metals
. Elevator Refrigerator
ucts
naterots production, as weld a5 upstream scope 3. Scope 3 Scopo 3 emissons s ha resull of acivities flom assets nal ownad of controliod by
g 1 Oty nchedes wpélredm
3 Comparatis ICE (Intemal combushon angné) and EV cars (1300 kg vs. 2100 kg mcloding addmonal weght from Dafteny)
Soufce: McKinsay Catalys! Zaro: Product decamonzalon module. Battery Insgihts, Automotave, MCKIsey's sustamatie matenats huby Mckinsey & Company a

Courtesy: McKinsey
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Many international brands have set goals and timeline
for achieving Scope 3 carbon emissions targets

RZEfRamhZiR i 7 BIKAEEkE3EHE BtRaIEL G BIE)%

Strong scope 3 emission reduction targets are driving the demand

for low-CO2 materials
CO2 Emission Reduction Targets (Scope 3 Upstream)’

Updated Oct. 10, 2022 B Nearest-term announced Scope 3 Upstream emissions reduclion target
Automotive industry Construction industry Electrical and electronics industry

Example Scope 3 Upstream Example Scope 3 Upstream Year of carbon Example Scope 3 Upstream Year of carbon
companies reduction target Target Year companies emissions reduction target npeutrality companies  reduction target neutrality

i

20302 VELUX: . 2030 . 2030

SKANSKA VATTENFALL @

NceX Orsted

SLS p— Schneider

Kingspan ” Dticciric
SIEMENS

AL R EB
rFfAwpw

wieland
HYUNDAI

1 Includes nearest-term Scopa 3 Upstream target announced, if no upstream intenm target announced the final upstream targe! is included 2 Porsche targeting “balance sheet COx-neutral across the entire value chain from 2030°, nol clearly .
aligned with GHG protocol, 100% Scope 3 Upstream assumed 3. Inferim scope 3 upstream largel of 20% reduction by 2030 and 100% reduction by 2050 al the latest (final largel year has nol yel been announced). 4. Final largel includes Courtesy
00:02 100% scope 3 upstream “carbon neutral” by 2050 & Polesiars tamet s to “halve emissions per sold car n 2030 compared lo 2020" 6 ABH's overall scope 3 larget s 15% reduchon by 2030 but scope 3 upstream target s nol yet sel 37:00 M K_

McKinsey & Company
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Goals for low-carbon production are 4 to 11 times lower than the
current carbon dioxide emissions from major raw materials

{E

Current materials CO2 intensity, tCO,/t of product’ 2020

Steel, scope 1.2 & 3 emissions

I Long and fiat steel preducar [l Long steelproducer [l Flat steal producer

-]
5 7S
4
3tco2n
3 1
5 5X
1
!?.GtCOZﬂ
00 200 400 G00 200 1000 1200 1400 1600 1

800
Hot-rolled production, Mt

Nickel, scope 1,2 & 3 emissions
200 r
M Class 1 [l Class 2

| 5

sl 95 tCO2/t

0 0.5 1.0 15 20 25
Cumulative production, Kt

1. Scopes 1, 2 and 3. For Ithwm, CO2/tof ithium carbonate aquivaiant, for others, L per t of steed, sluminum and nckal
Source: Mckonsey Basx Matenats 2022, MetatSpans (CO2 emissions model vi2), MneSpans, McKinsay's suslanable matenats hub

B AVTEIR R L BRI E BRI HEEF R — B IHFRR4-1165

Low-CO; = (4 average CO2 emssion nlensily

Aluminum, scope 1,2 & 3 emissions

o & @ B @

el:l
H
22 tCO2it

20 5 0

A

6X

4 1CO2it

g_ 45 50 . 66 G0 05 ’:ﬁ‘
rimary aluminum production, Mt

Lithium, scope 1,2 & 3 emissions

30 r
25 F

20

15
10

$

20 tCO2it

4X

5tCO2t
150 200 250 300 350 400 450

Cumulative production, Kt

McKinsey & Gompany 9

RENTIVFESRAMT GFERIIGGHAREZH, SERMEEZIRRIHEEX.

ABEIFEHEEEF AT REEENRERA ] — S BRHE RO

Courtesy: McKinsey
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What are challenges to creating and scaling up market

€ Most materials are made from Qil, gas and coal, petrochemical based
@ CCUS tech & products new, costs are higher than petroleum based products
@ Carbon trading in China is not enough to offset the above cost differences
@ Market mature needs time
Personal experience and observation, to create new market or market shares with

new tech and products, it could take over dozen years, even longer to nourish.

2023-4-14 20
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How to develop & deliver technological solutions

9 |dentify related tech, 0 - 0.5, nourish it to 1 and 1.5, cooperate with universities and
research institutes

@ Find and follow the matured market

@ Has to have long time plan to create a new market or knock off existing products

@ Action instead of just thinking
We have to start at sometime, start from zero.

In China, it’s too difficult to start from zero.

2023-4-14 21
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International, CCTV, CGTN, and domastic reports

06:40 ol = =g Je=rn e
ARBIR o i ﬁﬁigpi“ s | Fortune Magazine, Scientific American
07 i EES 1 AR Magazine, CBC Canada, Wired UK, and others

wrehFNA L FaeIERsCRE have reported on the Carbon XPRIZE and the
m— award-winning teams

= IEEm LONG WEADS BUSINESE CULTURE GEAR SCIENCE SECHURITY VIDED
STEPHEN ARMSTRONG SCIENCE B9.84.2818 83:35 PH 201 8/04/09

These startups are turning CO2

N7\ e ' llution i hi ful

\ au @ ‘av,f pollution into something usefu
~k

(il

U2 1-U3-23 U30E:0s |

bk w7 @ HE
ﬁ*#ﬂﬂ‘lmﬁﬁﬂﬁiﬂﬁ

| 7 Solving climate change needs more than just reducing emissions-
we're going to have to take back and transform the CO2 as well

To address climate change, the 2016 Paris Agreement saw 194 states and the European

Union agree to limit the rise in global temperature to below two degrees Celsius over
this century, With carbon dioxide levels still climbing, as Nasa's monitoring shows

solving climate change needs more than just reducing emissions - we're going to have

to take back the CO2 and technology can help. —

T TYEARERTIAS S BHIBRGKE
BILRRESHA,

38188, WEEEEREFWHARE
HBRKE SEREETREH TSt
| SRS, RSB OmEEIbRG
BRATHTEELSBEANHA. Blt,
LS SEREF U HARREEERE. BE
RERRNERERECEEREBESS
W SEMBORITHISE. 48, FISLETH
NMESTHESOFTHRAKETUHREE __
ZFBETT2NZAT. XERRNBRES VAY hEERERSTEEEREIESSIE
ﬁ%ﬁ%ﬁ&@ﬁﬁ@ﬁﬁ%iﬁﬁﬁ‘]ﬁﬁ%ﬁ% “China produces about one quarter of the world's CO2, which Is around 90 .mililun FUUNDER. C4X %iﬁﬁﬁX*EXPRIZE&?EZE?ﬁi

metric lonnes per year,” according to Wayne Song, who's leading the team from Suzhou, : -
cgtn.com/america  § o' * [@ Followus @cgtnamerica

w5

o} 5 %

':Fﬁt f ?)\5%” iK‘EFD China. *Our solution is really aimed at cleaning up China firs.”
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I Key Personnel of the Team

( » Educated and taught at McMaster Univ., Univ. of Toronto, Peking Univ., Tsinghua Univ.,

Univ. of West Virginia, Univ. of Maine, etc.

» Climate change, carbon neutrality, environmental protection, mechanics, materials,
chemical engineering, civil engineering, and mechanical engineering, etc.

> 30 years of experience in technology industrialization, international cooperation, and 10
years of management experience in domestic and foreign listed companies;

» Published about 100 academic and conference papers, possessing over 30 Chinese and
US patents.

» "Climate Trailblazer” , Global Climate Action Summit at the 2018 United Nations Global
Climate Action Summit in San Francisco, United States (San Francisco, 2018).

Wayne Song, Ph.D.
Founder and CTO

» From 2016 to 2020, founded C4X team. 10 Finalists of Carbon Xprize 2016-2020, the only
China-Canada team in the top ten of the world, and won a prize of $500000.

» One of the key members of the R&D team for the first carbon based biomass composite
materials in North America, as well as one of the founders of Dura Products, a Canadian
listed company. Brought wood-plastic back to China in 1998, he was known as the first
person in the Chinese wood-plastic composite industry.




ttp://globalclimateactionsummit.org/trailblazers

BB SEPAN SUMMTE 22 cuMA'rz TRAILBLAZERS £S{RFHEE

The Climate Trailblazers reflect the global nature of the Summit, which aims to bring together the best in international
climate change activity. Besides bringing their unique international experience to the Summit in September, the Climate
Trailblazers will spread awareness of the Summit’s ambitious goals within their own climate arenas in the lead up to the
event. They will humanize the event as they will show through their actions that everyday people can do extraordinary
things.

NORTH ASIA
AMERICA EUBSEE

Dr. Wayne Song, one of the CLIMATE TRAILBLAZERS

CENTRAL & AUSTRALIA
SOUTH AMERICA AFRICA Aa: OCEANIA

RIS Y © ¥ NG

DR. ROBERT BULLARD CHRIS CASTRO KATE GREENBERG ~ ANTHONY SAM TEICHER JJE N N I F E BRgasimMa

, TARIQAL-OLAIMY DR WAYNE SONG

Prof. Urban Planning &  Director of SustainabilityWestern Program DirectorLEISEROWITZ Founderand Chief Reef WAGNER ABDULRAHMAN Co-Founder of 3BL CEO and General Manager
Environmental Policy at ~ at the City of Orlando  for the National Young Director of the Yale Officer of Coral Vita Executive Vice President  poynderand CEO of Associates of Green Carbon

Texas Southern University Orlando, Florida, USA  Farmers Coalition Program on Climate Freeport, Bahamas of Corporate Development KESK Green Building  Manama, Bahrain

Houston, Texas, USA Durango, Colorado, USA Change Communication at CarbonCure Consulting Erbil, Iraq Technology Co., Ltd. and

Technolooiea (CAX Technolooies Tne

San Francisco, USA, Sept. 12, 2018
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I Key Personnel of the Team

Background
Dr. SM Xie Partner >IEREERR, HAHPAFEEZE L, FE RELNSRINFBERLE, HlED
Dr. DH Li Partner > AR 2 XKEFEL, 25FE RS HWIRRIREW

> 0SEATIER, RENSEEREE, W, WL A RSER ST
HW Wen  Manufacture  i%3); SIEEFIHRIRES, RHAEHEF(RUE, REAFER, FRmk, &7
2 B, FERRS
; g SOEFMIEIRE, BE, VU, SRR,
XBCheng  Processing , +mmar-2le, METUAFIR, FRMIERE, SRR ERIT
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LCA Carbon Emission of Li-ion Battery

battery Energy

Kt CO2e Kt CO2e Li-ion .
GWh carbon/graphite battery Y consll(Jvn\;I[:tlon
1 5.37 72.9 Tesla Model 3 82 25,837
100 537 7,290 Nissan LEAF 62 19,535
CATL 711 3,820 51,820 small EV 50 15,754
China (2030) 3000 16,110 218,640

€ By 2025, Chinese lithium-ion battery industry will reach a production capacity of over 3000GWh.

€ The full lifecycle carbon emissions of battery production in the entire industry will reach 219 million tCO2e,
second only to the carbon emissions of the aviation industry.

€ The preparation of carbon nanomaterials by electrolysis of CO2 can reduce carbon dioxide emissions by

12% for the lithium-ion battery industry.

Source: doi:10.3390/batteries5020048
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Comparison of LCA CO2 emissions of fuel vehicles and EVs in tons)

® The carbon emissions of EVs
decrease with the reduction

of carbon emissions from 48.05 M Carbody I Battery M Driving 250,000KM
the power grid; 50.00

® At present, 71% of the
electricity in the power grid
comes from thermal power, 40.00
and carbon emissions
reduction is still high;

® By 2050, the thermal power
composition of the power
grid will be reduced to 20%,
and carbon emissions
reduction will be 20.00
significantly reduced;

® By 2060, the thermal power
composition of the power 10.00
grid may decrease to 0%,
and the carbon emissions
reduction throughout the

entire life cycle of the power 0.00 -

g rid will reach its lowest ICE EV 71% Coal power EV 20% Coal power EV 0% Coal power
point. NG %

35.60

19.80
170
6.00 6.00

30.00

6.00

4
fJ H b o s d Note: Energy consumption based on 250,000 KM life time driving distance
. € Caroon emissions Or tVS decrease LCA=Life Cycle Assessment
ICE: T0y0ta RAV4 with the reduction of carbon EV=Electric Vehicle
EV: Tesla model3 performance AWD, 82KWh  emissions from the power grid ICEV-G-Internal Combustion Engine Vehicle using Gasoline

Source: Wall Street Journal; %25, 202274 M1z /1 &4t H b &8 iz
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Decarbonization -
Challenges and Opportunities
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