Ethanol: When tradition
becomes modernity

Prof. Gongalo Pereira
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Fossil “Carbon Cycle”
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CO2 is NOT a LOCAL Problem

NOT TOXIC =& SO,, NOX, 0,, PM
O0=C=0

Extremely Beneficial for Plants
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Fallacious Reasoning
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How does a Battery work? Z
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How to recharge a Battery?

Transmission lines

ﬁﬁ/ ‘; -4

o ’ Transformer
Power 4 [}
I I

Conditioning
System




Metal Battery Cars

Plenty of Global-Emission *

No Local-Emission




CO,-Battery

oy HoH A H _H

OH OH
2540 KJ/Mol

0=C=0

0 KJ/Mol



CO, + H,0
OH
@)
HO
HO

Carbon Fixation
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Battery Liquefaction

2540 KJ/Mol
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Traditional Discharging Way
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Internal Molecular Combustion




Clean Combustion
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Energy Efficiency

25%
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The Fuel Cell
Revolution
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Solid Oxide Fuel Cell System
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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 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
23 de outubro de 2019 | 14h34

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
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Is this Possible?
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New Biomasses
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Resistance, Productivity and Biofertilizers

Age: 7.5 months
Rainfall: 350 mm
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Root System

Sugarcane Energy-cane
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Agave for Arid Areas




SUSTAINABLE
MOBILITY:

nnnnn

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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Abrasion and Erosion
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Bagasse becomes a Porridge

Wood

Bagasse
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2G is Real

(J Gran : A GRANBIO MATERIA PRIMA INOVAGCAO INDUSTRIA BLOG
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Soft Energy Transition p—

E2G + E1G energy-cane (2025) |GGG 24,800 .
Global Gasoline .
Consumption 1,3t liters/year
E2G + E1G energy-cane (2020) [ 13,200
EtOH Equivalent 1,86 tri liters/yea
E2G + E1G sugarcane (2020) [ 11,600 . r
Required Area E2G +
E2G + E1G sugarcane (2015) I 8,700 E1G Energy Cane (2020) 100MM hectares
E1G sugarcane (2020) [ 8,500
. Required Area E2G + 75MM hectares
E1G Energy Cane (2025)
E1G sugarcane (2015) [ 6,800
75 MM ha = Global Gasoline Consumption Equivalent e
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Africa

BIODIVERSITY AREAS ~ Table 3: Availability of current REMAIN land
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Total land extent (2010) 243
Exclusion layer FOOD 24
5 5 mll km?- Exclusion layer GRAZING 1.0
Exclusion layer FOREST 6.9
REMAIN LAND POTENJIALLY Exclusion layer ENVIRONMENT 29
AVAILABLE FOR BIONJEL Exclusion SPARSELY VEGETATED and BARE LAND -5.1
FIR['DU[ﬂ Built-up areas and water bodies 05
REMAINING LAND CONSIDERED FOR BIOFUEL FEEDSTOCK 55
. PRODUCTION

Sobee: Own caleulations

Taking off: N, o 27 S g >
> Understafiding the sustainable aviation

" hiafuel potential in sub-Sahatan Afffca >

A systems analysis investigation into the current and future potential for sustainable
biofuel feedstock production in the sub-Saharan Africa region

550 MM Ha
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Undorstamting the sentalitie wviatan hiofd potential s sb-Saharen Afvics | Page 23



Energy Consumption (MJ / km)
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Biogas - Methane

S . Local: Usina Bonfim / Guariba, SP

1 Capacidade:

21 vw:

i Energia Exportada:

138 GWh/ano:
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Negative Emission

Fermentation
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