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Pathways to a carbon-free world
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Processo MesoMap

Adaptado de: Brower (2008)™4
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Bahia’s wind energy potential is world class Sistena FEB
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v' The state's wind potential is 115.2 GW for
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/ e height.
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‘Untapped Solar & Wind will provide enough clean energy

Renewable Energy Sources are complementary and diversified

sentose @S ' Bahia has the best levels of solar radiation in Brazil:
| < W above 2,200kWh/m?/year. In the figure on the side it
Is possible to notice the complementarity of the two
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The four dimensions of Senai Cimatec

Sustainable Decarbonization Strateqgy

1.

Bahia Green Hydrogen Chain Map;

The Decarbonization of the Various Sectors of

Bahia and Brazilian Industry;

Green Hydrogen Cluster at CIMATEC PARK;

Green Hydrogen Competence Center.

Bahia Hydrogen Chain M

-ood and -
SENAI CIMATEC Green Hydrogen Cluster e \Jim"""u \
Nestlé
M. Dias Branco
W Dell Vals

GH2 - What s the best way (effective/economical) to
store (400 bar gas, 700 bar, liquid, etc) and transport
(NH3, mixed with natural gas, purein natural gas
lines, etc.) considering the peculiarities.

GH2 - Development and testing of novel equipment
for transport and storage

ELECTRICITY
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7] ‘ Transpart
UL I
/ 4 GREEN

POWER
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Increased efficiency of the PEM, AEM, etc . m—
membranes by molecular simulations. m

New technology to increase the membranes’ life

Biomass-
based

hydrogen

Development of microorganisms to prioritize GH2
production over CO2, CH4 and HCs
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Decarbonizing Bahia's Industrial Production Chain

TAKING ACTIONS

Green (Ammonia + Urea) from
reen

rogen

UNIGEL Agro

State of the Art Assesment For the GH2

Braslem S\
Mappirg ofthe GH2 Production and Use 5
Chain Chemical

2

Plastic Waste to Energyand
Feedstock using Green Hydrogen

Plastics from Biomass with Carbon
Capture and Utilization (CCU)

Research and characterization of the main . Carbon Capture, Utilization and
Forstemel o e S"Nytomk
Separation and Green Hydrogen

RLAM

Eletrolisadores

0il & Gas.

XS
A‘\\ Enriched Natural Gas with Green

\\ Hydrogen for Combustion Processes

Enriched Natural Gas with Green

V// Hydrogen for Combustion Processes

" Use of Green Hydrogen to Directly
Votorantim / Reduce Iron Ore to Steel

Pulp and Paper \ l/ Replace pulverized coal and coke in
Sapelba/Suzano/ blsSt fimaces
Bracell

Textile Recycling un-hydrated cement
found in used concrete for more
efficient use of resources

Camacari
Industrial Pool

Ironmaking &
Tax Model for GH2 n Bahia Steelmaking
Incentive and Regulation Models for GH2

Implementation

hoxafecaega CCUS and maximization of recycled
materias to produce fuds and other
products with GH2

?
Il vale

Heineken

Use of Recycled Biomass to Generate
Energy, Chemicals and Fuels

New Textile Materials From Green
rogen

What is the Cluster Mission?

Textile Fiber Production With Green
rogen

2

Production
?
[ ization of Recyc| i ith GH2
Use of GH2 as Energy in the Cimatec Park Utilities as POC
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S WERTD B e — Pilot Plants for the Development and

Optmization of the Production Process of

Products Feedstock and Energy from Plastic Waste
CHEMICAL - Gas using GH2 - Hydrocracking
INDUSTRY * Diesel

Pilot Plants for the development and
HABER-BOSCH  —~__, o simization of e-Methanol, e-Ammonia,
« Fertilizers ‘e-Urea Production Processes

- Ammenia
Pilot Plants for the development and
‘optimization of Bio-QAV production

/= o HEFA/HVO
B %% % + Bio QAV
= = g processes using various sources of oilseeds
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Senai Cimatec Sustainable
Decarbonization Strategy

State of the Art Assesment For the GH2 |
Programs in the world

Mapping of the GH2 Production and Use
Chain

Bahia Hydrogen Chain Map

Research and characterization of the main |
potential sites for GH2 production in Bahia

athematical Model for Identification anc
Prioritization of Potential Sites for GH2
Production

Tax Model for GH2 in Bahia |

Incentive and Regulation Models for GH2 '}
Implementation
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Decarbonizing Bahia's Industrial Production Chain
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TAKING ACTIONS

Green (Ammonia + Urea) from
Green Hydrogen
UNIGEL Agro
?
- Plastic Wa‘ste to Energy and
7" Feedstock using Green Hydrogen

Hydrogen-based reduction allows emission-free ironmaking

Iron ore
pellets

H,+ H,0

Hydrogen and water Chemical

Plastics from Biomass with Carbon
Capture and Utilization (CCU)

Carbon Capture, Utilization and
Storage (CCUS) Using Supersonic
Separation and Green Hydrogen

Petrochemical

Fe,O,+ H,= 2Fe0 + H,0
l Oil & Gas X Enriched Natural Gas with Green
Hydrogen for Combustion Processes
FeO + H,=Fe + H,0 Eletrolisadores

Ironmaking &
a2
Hydrogen ectricity iy

Steelmaking Enriched Natural Gas with Green
/ Use of Green Hydrogen to Directly
DRI/HBI'

Hydrogen for Combustion Processes
Votorantim Reduce Iron Ore to Steel

Pulp and Paper Replace pulverized coal and coke in
Sapelba/Suzano/ blast furnaces
Bracell
- Scrap Textile Recycling un-hydrated cement
Crude steel 1 Direct reduced iron/hot briquetted iron \ foumfif'ln. usted con:rete oo
SOURCE: LKAB: HYBRIT - Iron Ore to Steel based on Hydrogen; Lulea, 2016 Nova Tecelegam S e
Food and o TEE Oestge SA CCUS and maximization of recycled
Bevarage materials to produce fuels and other
products with GH2
—— Essential Material Flux Nestlé
. et M2 FullCell e #  Essential Energy Flux M. Dias Branco
Battery Storage « H2 Full Cell ] - Dell Vale
§ —— Optional Material Flux Heineken
T --------- +  Optional Energy Flux Use of Recycled Biomass to Generate
; Water 0 Energy, Chemicals and Fuels
' 2
' R o
Solar PV --3 LZSlora08 . .
' New Textile Materials From Green
: Hydrogen
. Hydrogen Ammonia Urea
Curtail t < N. YO8 g Harber Bosch ! Urea Produ
Process Textile Fiber Production With Green

H
Air Separation : lydrogen
Unit

CO2 Capture

Grid <’
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Green (Ammonia + Urea) from

Decarbonizing Bahia's Industrial Production Chain
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Fuel Gas
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Other Gases

e |
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Gas Gas Processing Merox Treaters LPG H% from
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Green Hydrogen
UNIGEL Agro
?
- Plastic Wa.ste to Energy and
7" Feedstock using Green Hydrogen

Braskem

AN
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Gas @ e
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SENAI CIMATEC Green Hydrogen Cluster

Optimization of GH2 as lron Ore Reducer in the Steel Production

GH2 - What is the best way (effective/economical) to
store (400 bar gas, 700 bar, liguid, etc.) and transport
{NH3, mixed with natural gas, pure in natural gas
lines, etc.) considering the peculiarities.

CCUS and Optmization of Recycled Materials to Produce Fuels with GH2

Use of GH2 as Energy in the Cimatec Park Utilities as POC

. | = HEAT/COOL - FOOD &
GH2 - Development and testing of novel equipment RESIDENCIE BEVERAGE

——— A\ -wer | - Senai Cimatec Sustainable
e (1 - cwen e | Decarbonization Strategy

/
) 5“.’.?9' - H2V/CH4
s
/// F?SSVEE'.:{ POWER TO X J Mm FISCHER-TROPSCH
Syt = Methane
3 = F » Methano _
I"H B e Pilot Plants for the Development and

POWERTO | " i ™" ey gomitinot e Prcion s o
CHEMICAL + Gas using GH2 - Hydrocracking
INDUSTRY « Diesel

Increased efficiency of the PEM, AEM, etc
membranes by molecular simulations.

POWER TO
Mew technology to increase the membranes’ life MOBILITY HABER-BOSCH == ] npﬁ:ﬁtﬁ::ntufgmz':ﬂmﬁ::h
cyde = Fertilizers e-Urea Production Processes
* Ammonia

processes using various sources of oilseeds

Grid = (s, HEFA/HVO Pilot Plants for the development and
B i ,;EL LT B3 + Bio QAV \b optimization of Bio-GAV producton
Shipping

hydrogen Aviation Heavy-duty Flrl:-:" F“"I -cell
- vehicles

Development of microorganisms to prioritize GH2
production over CO2, CH4 and HCs
. ) GH2 - Engine and Fuel Cell development and testing
(Modified from the website green hydrogen - Bremerhaven) using dynamometer infrastructure
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The Green Hydrogen Competence Center

Excellence in Training for the Brazilian Green
Hydrogen Production Chain

Projects Themes:

1. Mathematical Model for Decision Making of the Production and
Distribution Chain of the Green Hydrogen.

Modeling and Optimization of the PEM Electrolysis Membrane.

Green Hydrogen Purification Process in PEM Electrolysis.

> wonN

Hydrocracking of Waste Plastics with Green Hydrogen.
5. Theoretical-Experimental Study for Bio H, Production - Via Biomass.

Theoretical-Experimental Study for Bio H, Production - Via Effluent.

Green Ammonia and Urea Synthesis with CO, capture.

c N o

MEMBRANE

Green Hydrogen Production from Wastewater.






