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Fossil “Carbon Cycle”
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CO2 Concentration (ppm)
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CO2 is NOT a LOCAL Problem
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How does a Battery work? Z




SUSTAINABLE
MOBILITY:

How to recharge a Battery?
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Metal Battery Cars

Plenty of Global-Emission *

No Local-Emission
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High Energy Density

Volumetric energy density (gasoline = 10)

Batteries
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How to Discharge a Battery
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Combustion: The Traditional Way
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Clean Combustion
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Combining Advantages:
The Fuel Cell Revolution
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Solid Oxide Fuel Cell System
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SOFC Design

Stack Module
Start Burner

Heat Exchanger

Air Blower g0c™
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Nissan Disruption
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Innovation
that excites

Home > Photos

Nissan unveils world’s first Solid-
Oxide Fuel Cell vehicle

YOKOHAMA, Japan (August 4, 2016) - In Brazil
today, Nissan Motor Co., Ltd. today revealed the
world'’s first Solid Oxide Fuel-Cell (SOFC)-powered
prototype vehicle that runs on bio-ethanol electric
power. The breakthrough model is an all-new
light-commercial vehicle that can rely on multiple
fuels - including ethanol and natural gas - to
produce high-efficiency electricity as a power
source.
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Nissan shows in Japan technology initially developed for Brazil

Nissan mostra no Japao tecnologia de etanol de 2°
geracao criada no Brasil

Carmaker presented at the japan auto show, a project that allows the use of cane fuel to generate hydrogen

for fuel cells

Cleide Silva® O Estado de S.Paulo §‘ "é.

23 de outubro de 2019 | 14h34 -
UNICAMP

Agora em sua segunda fase de testes em conjunto com a Universidade de Campinas
(Unicamp) e o Instituto de Pesquisas Energéticas e Nucleares (Ipen), ligado a USP, o

projeto comeca a se mostrar viavel comercialmente e, segundo Silva, podera ser adotado

de forma global| "Esse ja nao é um projeto s6 do Brasil."

This is not a project just for Brazil




BioEletric Bus

Definicao de arquitetura de

Desenvolvimento de propulsdo hibrida/elétrica

sistema de tra¢ao O

Gerenciamento
eletrénico e
integracao de
componentes

- Otimizacao de MCI
do veiculo

2021 para veiculo hibrido

Al
L ’c"\ Gerenciamento
~ térmico e eficiéncia

@ energética

Ethanol Hybrid |

Desenvolvimento de
célula de combustivel

@ ;
‘I \ O 7 Desenvolvimento

g y, de baterias de alta
bt tensdo para
/ e~ veiculos pesados
/ Ethanol

{ \ SOFC
Pﬁndpak‘\\\

2025

!

BioEletric Bus

SUSTAINABLE
MOBILITY:

THARAILAND

Celula a
Gerenciamento ombu Modelagem e Estrat terias
| de projetos || ;erencnsar“::\t: || Simulagdes || combustivel " ol |

Industrial
[ | | |
MAHLE @mm| F Baeis ” E;'[-I\I" £ rer
IGecmi:\:nto Inversor Onibus | Bateria || Trnasmissao || MCI
Célulaa Gerador
Combustivel
Motor elétrico [ R & D ]
| ] |
‘mnm.el AVL 2% |',!<‘,,',',',,',!,-,E H ica " O

2

£

UNICAMP

P&D e
inteligéncia de
processos

P8D e
inteligéncia de
processos




SUSTAINABLE
MOBILITY:

-t THARAILAND

Is this Possible?
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New Biomasses
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Energy-cane | Sugarcane Energy-cane li



SUSTAINABLE
MOBILITY:

THAILAND

Resistance, Productivity and Biofertilizers

Age: 7.5 months
Rainfall: 350 mm
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Root System

Sugarcane Energy-cane
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Soluble or Insoluble:
Everything is Sugar
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Second Generatlon

1 Ton Sugar Cane
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2G Technology

Pre-Treatment Hydrolysis

COgH

Glucose


../../../../../../Videos/20130529_150956_Explosao_Gç.mp4
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Bagasse is not Wood
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Bagasse becomes a Porridge

Wood

Bagasse




SUSTAINABLE

THAILADN

Adhesion




SUSTAINABLE
MOBILITY:

2G is Real

(J Gran : A GRANBIO MATERIA PRIMA INOVAGCAO INDUSTRIA BLOG
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“Sugar is the New Crude”
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Soft Energy Transition pri—

E2G + E1G energy-cane (2025) [N 24,300 S

Consumption 1,5%ih Y
E2G + E1G energy-cane (2020) [ 13,200
EtOH Equivalent 1,86 tri liters/year
E2G + E1G sugarcane (2020) [ 11,600 -
£2G + E1G sugarcane (2015) [ 3,700 Eﬁ"ﬁ”&ﬁﬁﬁm 100MM hectares
E1G sugarcane (2020) I 8,500
Required Area E2G + 75MM hectares
E1G Energy Cane (2025)

E1G sugarcane (2015) [ 6,800

75 MM ha = Global Gasoline Consumption Equivalent
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Africa |
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{ ! Current availability of land potentially available for biofucl
4. 2mil km* ek i ..dmm.,prrmu
TOTALLAMDAREA  EPeTRY exops

Sub-Saharan Africa’s totad land area amounts to 24.2 million km*, from which we
deducted various tracts of land in order to comply with the RSB principles.

2
24 mll km RSB Principle 6: Local food security is stringently applied by reserving all eropland
ABEA CURRENTLY for food securtty and excluding it from biofued feedstock d Currently shout
ainand x 2.4 millioa km* ar 10% of the total land ares in sub-Saharan Africa ks eultivated
(UTWATED o cvop production. In addition t cropland, about 1 million kn' of gssdand and
shrubland is currently required as grazing luad for Bvestock, and is also excluded.

R.\H Principle 7: Conservation lists forests (aceording to the FAO definition) as
1 mil km‘ areas. We therefore exeliaded all sub-Saharan forests from potential
biofuel feedstock production areas, amounting to about 6.1 million k. The fall
AREA EEQURED ’l" exclusion of forests is also justifiable under RSY Principle 3: Greenhouse gas
GRAZING LAND  emissions. If forests ave converted 1o crapland, the GHG debt resulting from these
actions will mean that any biofuels produced from feedstock grown on this land
will not coenply with the minimum GHO emission reduction requirement. We slso
o ) excoded p d areas and high biodi v vilse areas other than forests, which
6.1 mil km*  osaca up to another 2.9 million ke

AREA UNDER FORESTS Al these arcas are designated us ‘no-go areas’ for enengy crop peoduction, and have
been excluded from the blofued feedstock assessment. In addition, we exchaded
wparsely vegetated and hare land because these arcas are not considered viable for
commercial rakn.fied Sarming, This left a balance of 5.3 milbion ke of land - almest

z g mil km; evenly split between land and shrubland lly available for biofuel
- feedstock production, We termed these arcas llBl.\lN land' (Table 3, Figure 6)

PROTECTED AND WIGK

Taking off: BN % g TRy ' 5.5 mil km? i)

FEMAN LAND POTENTIALLY

P Understandmgthe sistainable auiation NAUREFRBOEL (£ o i e -

an

e MEMANNG LAND CONSDERLD FOR BICF UEL FEEDSTOCK a
" biafuel potential in sub-Sakatan Afffca * s
A systems analysis investigation into the cmem and future potential for sustainable
biofuel feedstock production in the sub-Saharan Africa region s i L "
— e A e ar

Undorstamting the sentalilie wviatan hiofd potential s sl-Saharen Afvics | Page 23



Africa

BIODIVERSITY AREAS  Table 3: Availability of current REMAIN land
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5.5 mil km?

Total land extent (2010) 2413
Exclusion layer FOOD 24
Exclusion layer GRAZING -1.0
Exclusion layer FOREST 6.9
Exclusion layer ENVIRONMENT 29
Exclusion SPARSELY VEGETATED and BARE LAND -5.1
Built-up areas and water bodies 05
REMAINING LAND CONSIDERED FOR BIOFUEL FEEDSTOCK 55

PRODUCTION

e: Own caleulations

550 MM Ha
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