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Fossil



CO2
4.500.000.000 t/y

1500 t/y

Fossil “Carbon Cycle”
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CO2 is a Global Problem



CO2 is NOT a LOCAL Problem

NOT TOXIC

Extremely Beneficial for Plants

A Gaseous Fertilizer

SO2, NOX, 03, PM



CO2

Fallacious Reasoning

SO2, NOX, 03,  PM



How does a Battery work?



How to recharge a Battery?

CO2, SO2, NOX, 
03,  PM



Metal Battery Cars

No Local-Emission

Plenty of Global-Emission



CO2-Battery
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Carbon Fixation

CO2 + H2O
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Traditional Discharging Way



Internal Molecular Combustion
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Clean Combustion



Energy Efficiency



The Fuel Cell
Revolution
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Solid Oxide Fuel Cell System



Nissan Disruption



This is not a project just for Brazil

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



Is this Possible?



Energy-cane I                           Sugarcane Energy-cane II

New Biomasses



Age: 7.5 months

Rainfall: 350 mm

Sugarcane
Energy-cane

Resistance, Productivity and Biofertilizers



Root System

Sugarcane Energy-cane



Agave for Arid Areas



Second Generation

Sugar Cane – Typical Composition

1 Ton Sugar Cane

>> 140 kg Sugar

>> 140 kg Bagasse (FIBER)

>> 140 kg Straw and Tip (FIBER)

1 ha Sugar Cane 80

1 ha Energy Cane 240

Per Year



2G Technology

Pre-Treatment Hydrolysis Fermentation

Xylose

Glucose Xylose

../../../../../../Videos/20130529_150956_Explosao_Gç.mp4


Bagasse is not Wood

Silica



Abrasion and Erosion



Bagasse becomes a Porridge

Wood

Bagasse



Adhesion



2G is Real

2020:  100.000 l ETOH in 24 h



Raizen

50 MM lit. produced
254 l/ton dry bagasse
10-11 months/year



Soft Energy Transition

75 MM ha = Global Gasoline Consumption Equivalent



198 MM ha

Brazilian Landscape

242 MMT (7,5 years of 
internal consumption)

7%

60

Food X Fuel



Africa

550 MM Ha



Emission gCO2 eq/km

Life Cycle Analysis

Gasoline
Europe

Gasoline
Brasil

Ethanol Hybrid

SOFC



Biogas - Methane

1 l ETOH = 12 l Vinasse



Negative Emission






