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Short biography

Expertise: Electrochemistry and materials

* Electrochemical processes: Hydrogen, Fuel Cells and Batteries.Materials:
Surface Treatment and Composites.Thermochemical processes: Gasification
and reformer

I

/Education:

e

PhD Materials | Electrochemistry - USP (University of Sdo Paulo) / IPEN in 1998;
Bachelor in Chemical Engineering (1991) - Mackenzie University (TCC - Fertilizer)
Bachelor in Chemistry (1991) - Mackenzie University (TCC — Electrolisys H2),
Aeronautical Mechanic (1988) - EMA (Aircraft Mechanic School). — H2 ICE

Gasification Specialist / H2 (1992) - TU Berkademie Freiberg | Germany — H2

Lithium lon Battery Manufacturing Specialist (2018) - Fraunhofer Institute | Germany.
Specialist in Sustainable Aviation (2021) / H2 - Technische University Delft | Netherlands

/ Present:

Associate Professor | SENAI — CIMATC (2023) — Hydrogen Hub
Vice-president of VDI - Association of Engineers Brazil-Germany.
Member of the International Electrochemical Association — ISE

Board Chairman of ABH2 - Brazilian Hydrogen Association

Researcher / Professor at the Chemical Engineering Department of FEI —
Invited Professor: USP, IPT, ABTS, Maua, SENAI, SAE, AEA; — H2

on board Ethanol reformer

.
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/ Past:

-

USP / IEA - Oscar Sala Chair Researcher - Artificial Intelligence (2021 / 2022)

IPT - Chief of Thermal Energy, Advisor to the President — Hydrogen / Gasification
Electrocell - Founding Director and Director - Electrolysis

Cascadura - Chemical Engineer in charge (1990 - 1995) - Technician 1985 - - H2 Electrolysis
ABNT - Coordinator of Special Committee on Hydrogen (2005 - 2010) ;

ABTS - Cultural Director of the Brazilian Association of Surface Finishing

N

v Highlights:
88 products; 13 patents, 10 team awards: SAE 2001, CNI/FIESP 2004, ABTS, CNI 2004, WRI/FGV 2006,
FINEP200S, IPT 2015, FRAUNHOFER 2022 - AICHE 2020 (co-orientation) and SAE/BALLARD 2020 -
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\__selected (co-orientation). 14 book chapters, finalist for the Jabuti award.

ENERGIAS RENOVAVEIS,
GERACAO DISTRIBUIDA
£ EFICIENCIA ENERGETICA
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Contact:

ENERGIA
E SUSTENTABILIDADE

I“H{'!': Cell
Efficiency

g.e’tt@' me.com | (11) 99292-7603 linkedin.com/in/gerhard-ett



CIMATEC

SENA
CIMAT

SENAI CIMATEC Center of Technology and Innovation

4 buildings
53l More than 35,000 m?

@  OverUs5150 million of
investment

|
5% 44 competence areas
Y

f§i E00 employee

1200 employee

Biatamia FER

SENAI CIMATEC PARK TR TR

5 in the first phase

amarec | SERTAO

Combined areas - 1,000 hectares

SENAI CIMATEC DIGITAL

Region: Sisi
o Training and attracting digital tal SENAI CIMATEC ECOSYSTEM
creating local jobs, and contribu

to making Salvador a city that e C| M ATM

technology.

Developing new technology-bas
EnletmrisEs, primarily in the Hist Ed|_‘“_-'ati0]--tl'I SCiEnCE, Technologv and
enter. ¥
Innovation for the Ocean Economy
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SOCIO-ENVIRONMENTAL  SUBMARINE PORT OCEAN BLUE
SUSTAINABILITY ENGINEERING TECHNOLOGY ENERGIES
CENTER FOR OCEANIC TESTING STATION CENTER OF
RESEARCH EXCELLENCE FOR

PORTS

SENAI is one of the most important institutions in the country provid
training for specialized workers for the industry.

It was appointed by the United Nations (UN) in 2014 as one of the n
institutions in the Southern Hemisphere

Maintained by the Brazilian Confederation of Industry.



» 40.000

People grac
in 20 years

°s 2 More than
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- SENAI
CIMATEC

Founded in 2002, SENAI
CIMATEC is one of Brazil’s
most advanced technology
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. and innovation centers, with o] Million of
a particular focus on investmer
researching and developing
solutions for various industries
D 44
e areas of e;

www.senaicimatec.com.br




Area of activity

One Stop shop for the Industry

44 tecnological area

SENA
CIMAT

Product
Development

Fabrication

Automation

Precision
Mechanics

Materials
Science

Logistics

Microelectronics
Embedded Systems

Datacenter

Telecommunications &
Networks

Semi-anechoic
Chamber

Chemistry

Industrial
Maintenance

Automotive

Biotechnology

Optical
engineering

I
HPC Center

Computational
Modeling

Oil & Gas

Environment

Naval
Civil
Construction

Food
Beverages

.IWI‘ Robotics

Microelectronics &
Chip Design

Foot wear




Worldwide Collaboration Network
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Master Plan SENAI CIMATEC

Sede Salvador

4 buildings
More than 35,000 m?

Over USS$150 million of
investment

44 competence areas

800 employee




SENAI CIMATEC ECOSYSTEM

CIMATEC PARK

I::IO" Open Innovation Ecosystem

4 million m2 in the Industrial
Complex of Camacgari, Bahia

=

Dedicated Areas for pilot plants,
f certification and full-scale prototyf
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SENAI CIMATEC ECOSYSTEM

300m depth well to simulate real flow

Open for Oil and Gas, Chemical, Aerospace and £

Industries

Production Development Subsea and topside
Laboratory

Enw.ronment to gest Vibration Laboratory
equipment and systems

under pre-salt conditions

Certification and homolagation of offshore equi
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Avenida do Conhecimento — Science Park

PARQUE
TECNOLOGICO
DA BAHIA




FORD DEVELOPMENT AND
TECHNOLOGY CENTER

Works in integration with Ford’s global
innovation ecosystem.

Exports engineering services to Ford’s
main markets around the world.

6 buildings

thousand m2




GH2 HUB

Green Hydrogen production, AR &8 i il HYDROGEN
storage and transportation | ¢

Pilot Scale

Evaluation of Different
Technologies in
GH2 Production

Jose Luis Goncalves de Almeida
serente Executivo
ose.almeida@fieb.org.br
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SENAI CIMATEC ECOSYSTEM

CIMATEC SERTAO

Brazilian Semi-Arid Development,
with Focus on global ESG project

WATER TECHNOLOGIES AGRICULTURE AND LIVESTOCK 4.0

A\ |DODOOO
@ -

GREEN MINING

BIOFUELS g,




SENAI CIMATEC ECOSYSTEM 2022 l G ] BRAVE-Bio
BRAVE-Mec
. | o

Bioenergy Production
from Agave Plant

BRAVE-Ind
: é",é‘ . - SENAI

amaree SERTAO

of 5 years.




SENAI CIMATEC ECOSYSTEM

CIMATEC MAR

Education, Science, Technology and Innovation
for the Ocean Economy
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SOCIO-ENVIRONMENTAL SUBMARINE OCEAN BLUE AMAZON
SUSTAINABILITY ENGINEERING TECHNOLOGY ENERGIES

CENTER FOR OCEANIC TESTING STATION CENTER OF

RESEARCH EXCELLENCE FOR
PORTS
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SENAI CIMATEC DIGITAL

BRIDGING HISTORY AND FUTURE.
EMPOWERING TOMORROW!'S INNOVATORS

to making Salvador a city that exports

technology.
Developing new technology-based )

enterprises, primarily in the Historic
Center.

Training and attracting digital talent, 3
creating local jobs, and contributing ( ‘ ‘
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110 ONGOING PROJECTS

P ROJ ECT R$1,12 BILLION
PORTFOLIO

[

B cvisrari | Anp 14%
B on-oremo 9%
B AnceeL 6%

I cONTRATAGAO DIRETA 5%
B cvieraen o

- OUTROS 9%



With the patented methodology of
Innovation Academic, the student has
the opportunity to experience three c:
paths during graduation:
Entrepreneur, Researcher, and
Technical-Manager.

* Architecture and Urbanism

* Computer Engineering

* Control and Automatio Engineerin;
* Electrical Engineering

* Mechanical Engineering

* Production Engineering

* Chemical Engineering

* Civil Engineering

EDUCATION

* Medicina Tecnoldgica
2023/2024 « pjversidade SENAI CIMATEC

Data Science and Artificial Intellige



GRADUATE PROGRAMS

LATO SENSU

Specializations

Master Business Administration (MBA)
Master Business Innovation (MBI)
Master in Technology and Innovation
(MTI)

STRICTO SENSU
Programs with CAPES scores from 4 to 6

* Industrial Management and Technology
(Master's and Doctorate)

* Computational Modeling and Technology
Industrial (Master and Doctorate)

* Sustainable Development (Master's)



SENAI CIMATEC
Center of Technology and Innovation

SENA
CIMAT

MBI

POS CIMATEC,

[NGVU] Professore:

e da

GRADE CURRICULAR

Maodulo CH Eixos de Competéncias
Mindset para Inovagéo 30 Eixo 1: WorkShop Executivo
Tecnologia de Processos Industriais. 30 Eixo 2: Competéncias da Area
Seguranga de Processos e Impactos Ambientais 30 Eixo 2: Competéncias da Area
Transigao Energética e Energias Renovaveis 30 Eixo 3: Competéncias Especificas
Rotas de Produgao de Hidrogénio Verde e os Principais Tipos de Eletrolisadores 30 Eixo 3: Competéncias Especificas . .
A mais moderna tecnologia de
Armazenamento e Transporte do Hidrogénio Verde 30 Eixo 3: Competéncias Especificas
Principios de Seguranca, Legislagao e Normas do Hidrogénio. 30 Eixo 3: Competéncias Especificas Carga Horaria 360h
Vagas Disponiveisso
Economia do Hidrogénio Verde 30 Eixo 3: Competéncias Especificas Local Presencial (SENAI CIMATEC) o
Horario 1gh as 21h30
Aplicacbes e Oportunidades para o Uso do Hidrogénio Verde 30 Eixo 3: Competéncias Especificas
CIMATEC Experience: Experiéncias de Aprendizagem 90 Experiéncias Eletivas

N L L RN TL T
[0 MIMISTERIO DE

temi 0iz HZBRASIL e m NINAS £ ENERGIA “lrl.

LY

https://www.senaicimatec.com.br/en/cursos_pos/mbi-em-hidrogenio-verde/#/objetivo-do-curso



Sustainable Low Carbon Strategy
for Bahia and Brazil ‘

ClMATEC

Sistema FIEB
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PLE Equipe CIMATEC

HV GH2 Atlas Project

BAHIA

The five dimensions of Senai Cimatec
Sustainable Decarbonization Strateqy

i P

2.

Bahia GH2 Chain Atlas: ® FF

nnnnn

The Decarbonization of the Various Sectors of

Bahia and Brazilian Industry;

GH2 Cluster at CIMATEC PARK:

v

SENA
CIMAT

f""t.\
GH2 Competence Center; \| ;L/

CCH2V

Master of Business Innovation (Lato Sensu - 360
hours) SENAI CIMATEC - GIZ.

Centro de competéncia em hidrogénio:

* Um equipe experiente com vivéncia prati
de 30 anos em eletrodlise industrial

* Experiéncia na Simulacdo de processos
* Experiéncia na montagem de eletrolisado

* Experiéncia na montagem de eletrolisado
alcalinos de grande porte (30 anos).

* Experiéncia em Dimensionamento de plai
eletrdlise

* Operacao de planta de eletrdlise
* Apoio ao mercado

e e



Greenhouse Gases (CHG) in the atmosphere
Increased concentration of GHG increases Earth’s temperature

 Greenhouse gases (GHG) absorb and reflect
infrared radiation in the atmosphere

* Increase of GHG concentration leads to
temperature increase on Earth’s surface

there are ten primary GHGs from natural and
industrial processes

An overview of Greenhouse Gases

Carbon dioxide

o 280 an
";g"m;" 0715 1877
"'"‘(‘:o";m’ 027 0.332
?:ﬁg 0 0.000024**
;i‘:;m 0 0.000062***
";'::Jg'ﬂ 0 0.0000064***
""“"m‘"“‘"’ 0.00004 0.000079"*
Mw 0 0.0000041*
o > 0 0.0000073"*

Water vapor not included in table, see bullet.

* Greenhouse gases include more than only CO2:

12

2
222
13
1.5
50,000
10,000

3,200

Methane
16%

*ppmv = parts per million by volume, **GWP = 100-year global warming potential, ***Concentration in 2(



Senai Cimatec Sustainable =

Decarbonization Strategy o
i ? - \ =

Petrochemical
——Jp  Oil & Gas 4 Camacari
Industrial Pool

Ironmaking &
Steelmaking

Eletrolisadores\

Cement

p and Paper \ SBM::::;TMOI
Textile \ .\\‘
i e

Nestlé

M. Dias Branco
Dell vale
Heineken
1 - CCUS — Blue Hydrogen -

using supersonic separation

2 - GH2 — PEM or Alkaline Electrolysers Textile



Senai Cimatec Sustainable
Decarbonization Strateqgy

Gasoline Blending Pool

Coker Gas O ._J H2$ to Sulfur Plant

) . Petroleum Coke
Air I Asphalt 23

Sour
Waters
» Finished products are shown in blue

« Sour waters are derived from vanious distillation tower

reflux drums in the refinery Wil G
+ The “other gases” entering the gas processing unit
includes all the gas streams from the various Steam

process units




Oque fazer com o CO2
O Lixo termodinamico

ccUs

Conversion

CAPTURED

‘ Enhanced Chemicals

'J Fuel Recovery




Producao Mundial de Energia 2050

Qual a aposta?

EJ = exajoule, an Sl unit of work or energy equal to 10 joules.

Transformation End Use

Direct Consumption Industry
174 E] B oot | 135 F

Matural gas
110 E!

Biomass and waste = ! Power and S . 100 El

o : 118El
Eeneration

plants N & | Residential
298 E] - o3 El
Losses =
166 El

! | Refinerias A . Conversion losses
and other 195:El

Fonte; http://www.iea.org/etp/explore/

Descarbonizar também é melhorando a eficiéncia energética e o sequestro de CO2



GOVERNO DO ESTADO

https://www.bahia.ba.gov.br/

A economia da Bahia € composta por :

* agropecuaria, R$ 6,9 bilhdes
* industria, R$ 21,3 bilhdes
+ servicos. R$ 53,5 bilhdes

* mineracao,

* turismo

Ano 1° trimestre de 2022, o PIB baiano totalizou R$ 93,3

bilhdes,

Bahia responde por 36% do produto interno bruto (PIB) da

Regido Nordeste do Brasil e mais da metade das exportacdes

dessa regiao.

Dentre os estados brasileiros , conta com sexto maior PIB.

https://www.bahia.ba.gov.br/2023/06/noticias/industria/polo-industrial-de-camacari-completa-45-anos-no-caminho-da-transicao-energetica-

e-desenvolvimento-sustentavel/

https://sei.ba.gov.br/index.php?option=com_content&id=3726:pib-da-bahia-cresce-2-8-no-1-trimestre-de-

2022&Itemid=384&lang=pt#:~:text=PIB%20em%20Valor%20Corrente,sobre%20produtos%201%C3%ADquidos%20de%20subs%C3%ADdios.

Dr. Gerhard Ett - g.ett@me.com

A Bahia oferece uma economia sdlida e u
propicio e sustentavel para a inicia

11 Comeércio Exte

e %9&@79 bln

export
48.3%

das exportagde

3.6%

das exportacdes

Area

564,692 km?

(6.6% do Brasil) M PlB (2

Linha de costa

1.188 km o USS 6
Cidades
pin 6th
I o
-

| Todos os direitos reservados




Processo Me

Adaptado de: Brower (2008)™¢
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Bahia's wind enerqgy potential (s world class

PERNAMBUCO

v" The state's wind potential is 36
Cengl s speeds greater than 7 m/s at 1.
height.

Effective power density of
considering the currently
,,,,,, turbines in the market.

Actual average occupancy of
total available for power genel

OCEANO
ATLANTICO

ESCALA1:2500 000

MINAS GERAIS l]
e

POTENCIAL EOLICO ANUAL
2 100 m de altura -~

Cocpntde dgur

rroky
3 35 % 45 5 55 é 65 7 75 8 a5 a a9 10 Iﬂ5" 1T N0 WY pangads — Erlrodia poveren i ey
[ERRLILS — Edtrodirinds novimenindne - l‘
weloridats doveno T il e Source: Bahiz
i e i



QA

i
E‘ RANT TN LIV FLPN 0 T G Mo



Untapped Solar & Wind will provide enough clean energy

Renewable Energy Sources are complementary and diversified

Bahia has the best levels of solar radiatic
above 2,200kWh/m?/year. In the figure
Is possible to notice the complementarity
sources.

! ."" SOLAR RESOURCE MAP :
PHOTOVOLTAIC POWER POTENTIAL
BRAZIL :

Solar Atlas

Vale 5&0

Average generation (MWmed) - Bal
Francisco SOIar

350
300
250
200
150
100

50

—122017 o—(]2018 ——02/2018 03/2018 e (4/20

Brotas de
Macaubas

Wind Average generation (MWmed) - Bah

2000

1500
1000 == \/
500 '

8 8
8

—122017 e—()]f2018 —(2/2018 03/2018  ww——()4/20

e I = I B

Source: Bal



ATLAS DE H2 (lancamento em outubro)

Main Indicators

84 MMt

GH2 potential producti
2,046 GW 366 GW Considering a PEM electroly:

Potential for photovoltaic Potential for wind and all the potential for winc

solar power generation power generation and solar photovoltaic

Considering the entire range of CZ”S’d‘;fé)”g;/I”dlsgg‘EdS generation in the State of Bc
: above 7.0 m/s at

GHI and using 10% of the Approximate consumption of 1.3 M

' L meters height
State’s territorial area. M3/year of water, representing less
2% of the State’s total water availal

45 Bl m3/year

Underground water
potential

Considering the
exploitation potential of
aquiferous regions

24 Bl m3/year

Surface water availability
Considering all RPGAs and
subtracting the consumptive
uses of water

Total area of Bahia = 567,295 kn



Polo
Petroquimico de
Camacari

Camagari
* 29PIB daBAHIA,
82 maior da Regido Nordeste e o 382 maior do pais),

* Estimado em 25,6 bilhdes de reais (dados do IBGE), em 2020.

* 25% da arrecadagdo de impostos da BAHIA
* 90% da arrecadacio de Camacari e Dias D'Avila

http://www.bahia-turismo.com/camacari/polo.htm

* O Polo Industrial de Camacari é o maior complexo
industrial integrado do Hemisfério Sul.

* 0 Polo tem mais de 90 empresas, nas areas:

* Quimicas, petroquimicas e de outros ramos de atividade como industrias
celulose solavel, metalurgia do cobre, téxtil, fertilizantes, energia eolica, :
bebidas e servicos.

* Desde 1978 atuando com sustentabilidade:

« A CETREL foi criada para coordenar as acoes voltadas para o tratamentc
disposicao final dos efluentes, residuos industriais e monitoramento amtl



A descarbonizacao de Camacari

Polo Industrial de Camacari completa 45anos © Governo da Bahia anunciou a requalificac
no caminho da transicdo energética e do Polo Industrial de Camagari.
desenvolvimento sustentavel

 Complexo Acrilico da Basf, que reali
investimentos de R$ 1,5 bilhdo,

* Unigel, empresa que sera pioneira no F
na producdo de Hidrogénio Verde (H,V)
escala industrial.

* Elekeiroz lancou o projeto Reciclo de C

 Braskem, empresa que esta empenhac
em se tornar carbono neutro até 2050

Mercadorias e Servicos (ICMS), e é responsavel por mais de

https://www.bahia.ba.gov.br/2023/06/noticias/industria/polo-industrial-de-camacari-completa-45-anos-no-caminho-da-transicao-energetica-e-desenvolvimento-sustentavel/#:~:text=0%20Polo%20gera%20para%20a,Cama%C3%A7ari%20e%20Dias % 20D'%C3%81vila.



ECONOMIA DO HIDROGENIO - MERCADO VERDE
* A Industria Quimica Brasileira e o hidrogénio

A INDUSTRIA QUIMICA BRASILEIRA

m) US$ 187 BILHOES

Tintas, eamaktes

& vernizes

USS 5.7 bi

Produtos de

kmpeza o afins

USS$ 13,3 bi
Defensivos
agricolas

USS$ 19,8 bi

Fertdizante

US$ 3,7 bi l

& ABIQUIM

QuMICA. FEGMAYENSD ATANCOS § PROTESENGD WEws

Adaptado de:
www.abiquim.org.br

uUss 0,9 bi
Fibras artificials
© sintéticas

US$2,6 bi
Outros

PARTICIPACAO DA INDUSTRIA QUIMICA . ..o
NA INDUSTRIA DE TRANSFORMAGAD - otoc cemmaes o vern

Varias aplicagdes para H2 ﬂ

- Coque, produtos derivados do petréleo e biocombustiveis

[

-

-

Alimentos e bebidas

Produtos quimicos

Veiculos automotores, reboques e carrocerias
Metalurgia

Celulose, papel e produtos de papel
Maquinas e equipamentos

Produtos de borracha e de material plastico
Produtos de metal (exc.maguinas e equipam.)
Produtos de minerais ndao-metalicos
Maquinas, aparelhos e materiais elétricos
Equipamentos de informatica, produtos eletronicos e opticos

Confeccao de artigos do vestudrio e acessorios

Prep. de couros e fabricacdo de artefatos de couro, artigos de viagem e calcados
Produtos téxteis

Moveis

Manutencao, reparacdo e instalacdo de maquinas e equipamentos

Produtos diversos

Produtos de madeira

Outros equipamentos de transporte (exc. veiculos automotores)

Impressao e reproducao de gravacdes

Produtos do fumo

N 12

1.5
59
4.3
39
3,4
2,7
2,7
24
2.4
1,6
15
1.5
11
| 1.1
11
11
1,0
0.5
0.5

Produtos quimico

Produtos farn

yaceuticc

'

Produtos quimic
em 2019: 3* mai
participacdo no
PIB industrial

(*) Produtos quimicos: inclusive
farmoquimicos e farmacéuticos

Nota: De 1992 a 1994, a c
ocupou a 12 posicao; de
2004 ficou em 2% de .
2007,em 32; de 2008 a 2t
42 em 2014 subiu nov:
para o 3%, e permanece!
lugar de 2015 a 2019.
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Coque, Produtos derivados de Petréleo e
biocombustiveis

PETROBRAS
DISTRIBUIDORA S/A
PETROBRAS TRANSPETRO
PETROBRAS UN

VIBRA ENERGIA S/A

———Refin




MERCADO#1: FERTILIZER PRODUCTION

Fertilizer mark
ertilize arxet World Gasification Plants for syngas pr

Fertilizers delivered to the market (tons per product)

2019 2020 2021 2022 2022/2021
Abril 1.637.469 2.059.897 1.944 941 2.712.826 39.5% |
Janeiro a Abril 8.258.704 9.554.100 10.957.345 11.368.723 3,8% 9
Total do Ano 36.238.381 40.564.138 45.855.071

National production of fertilizers (Ton per products)

2019 2020 2021 2022 2022/2021
Abril 522289 569.995 531937 700.342 31,7%
Janeiro a Abril 2.360.322 2.268.084 2.102.029 2.569.726 22,2%
Total do Ano 7.182.751 6.516.205 7.210.335

National fertilizer imports (ton per products)

Al

Abril 1.820.352 2434744 2415.734 2.546.321 5.4%
Janeiro a Abril 6.879.722 8.083.845 9.388.055 11.219.630 19.5%
Total do Ano 29.578.620 32.872.543 39.258.338 1,9t/d UREIA Production

Obs: Nao inclui importagbes para uso nao fertilizante
Fonte: Siacesp/MDIC

Araucaria Plant
(Petrobréas / Parand)

¢ Total annual fertilizer consumption in Brazil is 46Mt.
¢ Being a country that the GDP of food in Brazil is the highest US$24Billion.

** However 88% of the fertilizer is imported, due to the cost. (a opportunity to
start with H2V) ANDA

* It should have many incentives for its nationalization ‘ S Aa——
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Alimentos e bebidas

« AMBEV-COMPANHIA
DE BEBIDAS DAS
AMERICAS

& N\BIQUIM

UL, FRORVEND AVAMCS § FHOTESENDO ViDaS

Coque, produtos derivados do petrdleo e biocombustiveis 222

Almentos e bebidas 20,8
Produtos quimicos - (N 1.2 ")
Veiculos automotores, reboques e carrocerias p .
Metalurgia 59

Celulose, papel e produtos de papel

4.3



MERCADO#2: FOOD PROCESS

Food Marked in Brasil

Sector income:

GDP

_— . Hydrogenation of oils and fats to raise the melti
USS Bl Widely used for production of margarine and shc
the food industry, as well as production of soap ¢

Responde por 16% das exportagdes
totais brasileiras [ St 40
https://abia.org.br/numeros-setor




Produtos Quimicos

BASF S.A

BAYER

ACELEN

BRASKEM PE-1

BRASKEM PE-2

BRASKEM PE-3

BRASKEM PQ

BRASKEM VINILICOS

DOW BRASIL NORDESTE LTDA
ELEKEIROZ S/A

DETEN QUIMICA S.A.
OLEOQUIMICA IND E COM DE
PRODUTOS QUIMICOS LTDA
OXITENO NORDESTE S/A
INDUSTRIA E COMERCIO
PEROXY

& A\BIQUIM

utos derivados d

Alimentos e b 5
produtos auimicos (N ' >
7.3

ynotores, rebogques e carrocerias

llose, papel e produtos de pape 4.3

PROQUIGEL QUIMICA (CANDEIAS)
CIBRAFERTIL-CIA. BRASILEIRA
DE FERTILIZANTES
SULAMERICANA QUIMICA LTDA
UNIGEL PLASTICOS

VAMFERTIL VAMTEC
SULFABRAS SULFATOS DO
BRASIL

EMCA-EMPRESA CARIOCA DE
PRODUTOS QUIMICOS S/A
TRONOX PIGMENTOS DO BRASIL
CBE - CIA BRASILEIRA DE
ESTIRENO )
COPENOR-CIA. PETROQUIMICA
DO NORDESTE

DAXOIL REFINO S/A




Veiculos automotores, reboques e carroceria

BYD

BRIDGESTONE DO BRASIL
CONTINENTAL DO BRASIL
SAINT GOBAIN DO BRASIL LTDA

Centro de Desenvolvimento e
Tecnologia da FORD — CIMATEC
PARK

& ABIQUIM




A " -

Empresas de
Gases e Energia

* AIR LIQUIDE BRASIL

LTDA

* AIR PRODUCTS ¢ CHESF - COMPANHIA

* BAHIAGAS - COMPANHIA HIDRO ELETRICA DO SAO
DE GAS DA BAHIA FRANCISCO

- MESSER GASES LTDA ENGIE SOLUGOES DE -
+  WHITE MARTINS GASES OPERAGAO DE R BEE
INDUSTRIAIS DO MANUTENGAO LTDA : - iy
NORDESTE (LINDE) SAO FRANCISCO Tit ”r |’||-”H”|
11 | i
N

ENERGIA - UTE APOENA
* SAO FRANCISCO _ i)
ENERGIA - UTE GUARANI e A
* SAO FRANCISCO .. ;
ENERGIA - UTE CURUMI 12, 1}
SIEMENS GAMESA
Windar Brasil
UTE TERMOCAMACARI
COMPANHIA
ENERGETICA CANDEIAS -
CEC




MERCADO#3: STEELMAKING PROCESSES
GDP

Metalurgia, Ma

DRI - Direct reduction of iron
50 kg of hydrogen for 1 ton of ste

USS bi ‘

market

US$ 36,5 bi

éototal ammmmumaﬂaymaﬁm@
110% de crescimento em relagio ao mesmo period

Total iron ore exports until 3rd quarter mtmwsssﬂr
110% growth over the same pe!ioﬂlnm

e ————

revenue by segment

2019/2023 B
Investment Outros Oaunwntodop'egndascmwnediﬁesmhomuam&a em R$ bilhdes
Previsio por Estado até USS$16.5bi rising prices of commiadities drove revenues - in billions of RS
2024 — volume 40% Others
maior do que periodo i LS 165 bi
S '23 peri Minas Gerais ..P ::aszgo ® ja :;’3@2?'
Fore by state urtd 2024400 janjaug janjaug
;{-E;nx;:::n e 205,207 Fﬁ?mm B2 183 e
Part [ PR N
\ uss$7.3 bl‘“ R$258 bi e
Bahia DA atéo Minério deferro  Minério de ouro  Minério de cobre Bauxita  Calciriodolomitico  Gra
USS 7.3 bi** 1 3?! _t"-2021 Iron ore Gald ore Copper ore Bainite Dalomitic imestone Gra

LSS 7.3 bi* I

©o°02°0¢

USS$ 41,3 bi

*Ferro, ferniizantes, owro, bausita, ¥io, nidbio, caldinio e quarntzito. **Cotre, ferro, zinco, riguel, magnetia, Fontes: instituto Brasi
Dauxita, aure, varnddio s cakdno, ***Cabre; bauxita: fisrro, ouns niguel & manganis Nacional de Mineragi
*Iron, fertifizers, gold, bauike. ehium, niobium, imestone and quartz. **Copper. kon. zing, rickel, magnetite, S S
bauite. gold, vanadiym and limestone. ***Copper. bauxite. iron, gokd, nickel and manganese Agency (ANM) Prepar

Dr. Gerhard Ett - g.ett@me.com
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Outros segmentos

(mas de igual importancia)

VOTORANTIM CIMENTOS NE
ALL Efluentes

CARBONOR S/A

CDGN LOGISTICA
CORTEVA AGRISCIENCE

CS PORTO ARATU

ELIANE NORDESTE

REVESTIMENTOS CERAMICOS

LTDA

FLOPAM DO BRASIL
FORMITEX CAMAGARI IND E
COM LTDA

FORTLEV NORDESTE

IPC DO NORDESTE

ITF CHEMICAL

KNAUF DO BRASIL
KORDSA BRASIL S/A
LOCAR GUINDASTES E
TRANSPORTES INTERMODAIS
LTDA )

MGN GESTAO E SERVIGOS
MONSERTEC ENGENHARIA
LTDA ,

NETLOG LOGISTICA E
SERVIGOS

NEWSUL S/A

SANSUY S.A. - INDUSTRIA DE
PLASTICOS

SODECIA DA BAHIA
TENENGE ENGENHARIA
TIMAC AGRO IND E COM
FERTILIZANTES LTDA
TRONOX PIGMENTOS DO
BRASIL )
ULTRACARGO LOGISTICA
BIRLA CARBON

BMD TEXTEIS LTDA
BRACELL

BANCO SANTANDER S.A
(Tercam)

VOPAK BRASIL S/A
TIGRE MATERIAIS E
SOLUGCOES PARA
CONTRUGAO LTDA

CETREL- EMPRESA DE
PROTECAO AMBIENTAL
DISTRIBUIDORA DE AGUAS
CAMACARI - DAC




Reflexdes para descarbonizar

1.Mitigacao das Mudancgas Climaticas: A principal razao para
descarbonizar é combater as mudancas climaticas.

2.Atendimento a Metas e Regulamentacoes: Muitos paises e regides
estabeleceram metas para a reducao das emissdes de carbono como
parte de seus compromissos para o Acordo de Paris e outros acordos
climaticos. As indUstrias precisam cumprir essas metas para evitar
penalidades e atender as regulamentacdes ambientais.

3.Economia de Custos: A descarbonizacao pode, em ultima instancia,
resultar em economia de custos para as industrias.

4.Melhoria da Saude Publica: A reducao das emissoes de poluentes
industriais, muitas vezes associados a queima de combustiveis
fosseis, pode melhorar a qualidade do ar e a saude publica.

5.Reputacao e Sustentabilidade: Empresas que lideram esforcos de
descarbonizacao geralmente gozam de uma melhor reputacao junto
aos consumidores, investidores e partes interessadas.

6.Inovacao e Novas Oportunidades de Negocios: A busca por
solucoes de descarbonizacao muitas vezes leva a inovacao
tecnologica.

7.Reducao da Dependéncia de Combustiveis Fosseis: A
descarbonizacao reduz a dependéncia de combustiveis fosseis, que
sao recursos finitos e sujeitos a flutuacdes de precos. Isso




OBRIGADO

Proximos passos?

HES SENAI-CIMATEC

Mobile +55 11 992927603 m
gado| g.ett@me.com — Gerhard.ett@
. fieb.edu.br

WhatsApp: +55 11 992927603

WeChat ID: Gerhard Ett

Contact ' Obri

Gerhard Ett |
l )
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