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Follow the Energy...
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The Global Energy Scenario
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Why this Paradox?

21 – 23 oC

How to Solve? 
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Side Effect

CO2
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Carbon Tunnel

CO2 is The Global Problem
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Thesis

90%
35%
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The Future....Eletric Cars in 5 Years (from 2016)....
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Dr. Günter Fraidl. VP de Powertrain da AVL.

Countries 'Classification

Flashlight on PassCar/LDV Regional Trends

Categories/Regions Europe China US Japan Brazil ROW

LCA Tank to Well CO2 Sincere

Political 

dependent Well to Wheel Well to Wheel

Electification Push to BEV

BEV and 

HEV BEV, H2, HEV Most effective Fashion

Tendency

ICE Sales stop in 

2035

H2 and 

Methanol 

ICE

BEV with 

boundaries Most effective Flex and HEV

Backdoor

CO2 neutral fuel - 

X and Biofuel No need No need Most effective Biofuel

Consequences of 

electrification Jobs destruction 

Jobs 

creation

Inflation 

Reduction 

Act Energy Supply Lobbies

Energy Supply, 

Price, Infrastructure

Electrification Phylosophy Dogmatic Pragmatic

Opportunisti

c Fact Based Unnecessary

None - Lobby 

dependent
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Antithesis 1 - Metals
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The Strange Rainbow of Hydrogen
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Decision-Making

Desires Believes

Action

Information

?????
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Thesis X Antithesis ~Synthesis(Photo)Synthesis
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Reality Check

BERLIN/BRUSSELS, March 21 (Reuters) - The
European Commission has drafted a plan to
allow sales of new cars with internal
combustion engines after 2035 if they run only
on climate neutral e-fuels,

NBS E-Fuel
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So What?

SAF
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Ethanol

Ethanol
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SAF – Sustainable Aviation Fuel (min 80% less CO2)

Adapted from: L.A.B. Cortez, F.E.B. Nigro, A.M. Nassar, H. Cantarella, L.A. H. Nogueira, M.A.F.D. Moraes, et al., Roadmap for Sustainable Aviation Biofuels for Brazil, Blucher, São Paulo, 2014, 272 p
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Aromatic Issue

FT-SPK
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SAF Approved Process

100% SAF

New elastomer seals. The properties of fluorocarbon and fluorosilicon rubbers are far less sensitive

to fuel composition changes than nitrile rubber. However, is that all existing aircraft fuel systems

would have to be suitably upgraded prior to introduction of low-aromatic fuel blends.
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Some Figures and Believes…..

• Market Perspective: Air Bus reported that there are approximately 15.750 aircraft in the world (2022), and it is

projected to reach 32.000 by 2028;

• Price Challenge: Nowadays the fuel consumption is around 3-4 liters/(passenger. 100km), which makes fuel the

1°cost for an airline (30% of total costs);

• Safety and Entrance Barrier: To be approved by international standards (ASTM D4054 – Qualification Procedure);

• ASTM qualification is a long and costly process;

• It requires a large quantity of jet fuel, from about 38 to 380 m3, several years, e.g. 2 to more than 5 years, with

a cost that can overpass US$10 million.

• The construction, and operation for a few years, of a big size pilot plant or demo plant, to demonstrate the

process and to be able to scale it up, with costs typically in the range of US$ 100 to a few hundred millions.

• The SAF cost is not competitive compared to petroleum-based Jet fuel. SAF

is 2-2,5 times more expensive than fossil Jet fuel; (WHERE AND WHY?)
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Biomass Price is the Key (obviously)



Gç

Raizen, Shell and LanzaJet

The process converts ethanol to Synthetic
Paraffinic Kerosene (SPK) and Synthetic Paraffinic
Diesel (SPD). The process is an approved pathway
to produce SAF in accordance with ASTM D7566
Annex A5, which permits blending up to 50% with
conventional Jet A aviation fuel. LanzaJet ATJ
technology can process any source of sustainable
ethanol, including ethanol produced from municipal
solid waste (MSW), agricultural residues, industrial
off-gases, and biomass.
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The Beauty of the (Bio)Oil

H2
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The Biooil Issue
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Brazilian Palm Option
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Massive Natural Occurrence
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Biogas
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A Cane for the Semiarid
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28 MM Ha

Ethanol Production Potential

3,3 MM ha – 30 Bi Litros
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The Opportunity…
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BRAVE Program
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What about NOW?

4%
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Biogas Obvious Opportunity 14 BOE/ha
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A bright Summary
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The final Comment
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E-Bunker Fuel

“But for the large vessels sailing the big oceans, the batteries would
take up 60 percent of the capacity of the vessel. Some shipping
companies started ordering vessels based on LNG, liquid natural
gas. LNG is a fossil fuel, and it will never lead to zero-carbon
shipping. Slow steaming, sails, batteries, LNG -- none of it would make
us be carbon-neutral.”

And now, less than three years after our big dream, we have found the
solution. It is called "power-to-X." Now power-to-X is not a new
technology, nor did we invent it. It is a combination of known chemical
processes to convert green electricity to green fuel.

But even if the green fuel would be two times more expensive than the
bunker fuel ... It should not be a showstopper, come on. Even at that
price, a pair of sneakers, transported from Asia to the US or
Europe, would only cost five cents more.

And if we had a price on CO2, let's say around 150 dollars, the
affordability argument would disappear. I urge governments to show
leadership and implement a global price on CO2 now.

"How much green electricity do we need to fuel all of our
750 vessels with green fuel?" Our fleet today consumes 10
million tonnes of bunker oil. To replace that with green
fuel, we estimate that we need 220,000 gigawatt-hours of
green electricity. That is the equivalent of 10 percent of the
installed base of solar and wind in 2019. And Maersk is 20
percent of the cargo shipping industry. So, to fuel the cargo
shipping industry alone would consume 50 percent of the
entire installed base of green electricity. And that's just
cargo shipping. In other words, we need a dramatic,
exponential scale of installations of solar, of wind, of
hydrogen production, of green fuel production, to solve
this problem. We estimate that the total investment will be
in the neighborhood of two trillion dollars, which, granted,
is a lot of money. But actually, it is the equivalent of four
years of capital expenditure in the oil and gas industry
today.
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Baker’s Account…

Transporte de Carga no Mundo segundo Maersk

Item Unidade Número Maersk Números Mundo

Navios n 750,00 3.750,00

Consumo Bunker Fuel t 10.000.000,00 50.000.000,00

Eletricidade equivalente Gwh 220.000,00 1.100.000,00

Petróleo Equivalente BOE 129.448.000,00 647.240.000,00

Equiv. Energia Verde Instalada % 10,00 50,00

Investimento necessário U$ Trillion 0,60 3,00

Investimento necessário Anos de gasto de petróleo 0,80 4,00

Biogás no Sertão 14 BOE/hectare 9.246.285,71 46.231.428,57

Sertão = 105 MM  hectars
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Compensating the Nature
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The Bioeconomy Equation
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Light at the end of the CO2 Tunnel

Tomaz Pereira
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Food X Fuel?bioFuel for Food



Gç

A Real Future
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