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CONSUMO MUNDIAL

Por: Marcelo Gauto / Fonte: BP Statistical Review, 2019.
*Estimativa para 2020
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../Documents/Documents/Documents/CTBE/Apresentações_CTBE/Apresentacoes/Figuras e Videos/Populacao Mundial.mp4

CO, on the Planet

1 > milhoes
0 de anos

Prof. Paulo Seleghim




What would be the problem then?
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CO2 is red
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Carbon dioxide Methane

Atmospheric Battery

More energy than is contained in all
the world’s known oil reserves!

Change in kinetic energy

W= AEkzn

https.//www.youtube.com/watch?v=-skE4jCuf-w




And then it's as simple as that....
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Weather Gears

Cool Land or Water
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https://cdn.zmescience.com/wp-content/uploads/2020/02/Animated-GIF-downsized_large.gif

Global Circulation
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Simply put...




And the Renewables with that????

THE WALL STREET JOURNAL.

Home World US. Politics Economy Business Tech Markets Opinion Books&Arts RealEstate Life&Work WSJ. Magazine

o Energy Prices in Europe Hit Records After Wind Stops Blowing
> Heavy reliance on wind power, coupled with a shortage of natural gas, has led to a spike in energy prices
in]

p ‘
¢ By Joe Wallace e
Sept.13,20216:17amET [

Why%mall TownsAreFighting ReneWable Energy Development

LA

Property owners in the windy and sunny parts of the U.S. are pushing back against large-scale renewable energy development, opposition that
researchers say could slow the transition to a cleaner economy. Photo: Aaron Yoder/WS)

4

1=

()

B Nl
7/ Gendmica e bioEnergia




XLGE

,7/ Gendmica e bioEnergia

Climatic zoning
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Migration and Geopolitical Tension
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Message

CO2 Is a Global Problem




However, CO, IS NOT A LOCAL PROBLEM

NON TOXIC == SO,, NOX, 0,, PM

Fertilizer for Plants

O0=C=0

30 40 50 60 70 100 200 300 400 800 390

High Efficiency Natural Battery




How to charge a CO, Battery
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Phase Change




Convertible into Liquid Battery
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Or gassy




This is Circular Economy




Fallacy




Battery Recharging

Transmission lines
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Local X Global

Global Emission ’

Local Emission
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All cats are gray in the dark.....

Emissoes de CO2 sao mais altas nos elétricos que nos carros a diesel

Segundo o estudo apresentado pelo Centro de Estudos Econdmicos da Alemanha, os veiculos
elétricos ndo sdo uma panaceia para as mudancas climaticas.

FORSCHUNGSERGEBNISSE
Assim, considerando o atual mix de energia na Alemanha e a quantidade de energia usada na

producdo de baterias, as emissdes de CO2 dos carros elétricos a bateria sdo, na melhor das
hipéteses, ligeiramente superiores as de um motor a diesel, e sdo muito maiores.

Christoph Buchal, Hans-Dieter Karl und Hans-Werner Sinn Quem afirma isto sao alguns especialistas em energia do Instituto de Pesquisa Econdmico (Ifo),

KOhlemOtOI'eIl, Windmotoren und docentes de fisica da Universidade de Coldnia e da Universidade de Munique.

Dieselmotoren: Was zeigt die
CO,-Bilanz?

ifo Schnelldienst 8/2019 72. Jahrgang 25.April2019 43
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Life Cycle Analysis
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Combustion is no Problem

FUEL can be a problem



Engine Efficiency

35%

'
Jobs




Electric Car is NOT Synonymous with Metallic Battery

Lithium Carbonate (CNY/T) 426500.00 12000 (+2.80%

Jan 2019 2020 2021 202 ©




Hydrogen Battery
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Gamble

HYDROGEN AND FUEL CELL TECHNOLOGIES OFFICE \/

Hydrogen Production: Natural Gas

il Reforming

Office of
e ENERGY EFFICIENCY &
RENEWABLE ENERGY

Home » Hydrogen Production » Processes » Hydrogen Production: Natural Gas Reforming

Natural gas reforming is an advanced and mature production process that builds upon the

existing natural gas pipeline delivery infrastructure. Today. 95% of the hydrogen produced in the
United States is made bx natural gas reforminﬁ in IarEe central elants. This is an important
As well as aiming to increase our charging points from

technology pathway for near-term hydrogen production.

7500 today to more than 70iOOO in 2030, we are also
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Hydrogen, Alright....

electron flow
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But, Green (??7??)

- e

Wind Turbine Blades
Can’t Be Recycled,
So They’re Piling Up
in Landfills

Companies are searching for ways to deal
with the tens of thousands of blades that
have reached the end of their lives.

Solar panels are starting to become a
toxic garbage problem

oy Chris Martin




The Hydrogen
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https://clickpetroleoegas.com.br » nova-bateria-de-litio-...

-

Nova bateria de litio-ar, que atinge 500 Wh/kg @ ~1,8 MJ/kg

9 de fev. de 2022 — A tecnologia de fabricagao de células de bateria da Softbank
alcangou um prototipo que atinge 500 Wh/kg de densidade de energia, dobrando os ...

150 MJ/kg
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The Other Side of Excess Energy




Taming Hydrogen - Backbone




Hydrogen Storage

What is the most compact way to store hydrogen?

Volume of 4 kg of hydrogen (~200 mile driving range) in different storage media

Solid-state hydrogen storage provides a much greater
volumetric capacity than gaseous or liquid H,

BROOKHAVEN NATIONAL LABORATORY




eFuel (I've seen this somewhere.....)

E-Gasoline Test Shows Carbon Is the Least
of Combustion Engines' Problems

Home > News > Safety 6 Dec 2021, 20:40 UTC - by Gustavo Henrique Ruffo a

CLEPA proposed this December 6 that renewable fuels can make
combustion engines live longer and save jobs. Volkswagen thinks ethanol
can deliver a carbon-neutral future in developing countries. These are
hopes that do not stand a simple reality check like T&E (Transport &
Environment) has performed with e-gasoline. Synthetic or not, renewable
or not, the issue with burning stuff goes beyond carbon dioxide.

Tests compare car powered by 3 e-petrol blends to fossil petrol
T T w H0

2 >
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Fossil petrol Synthetic petrol

Fossil petrol Synthetic petrol

Etanol = eFuel
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Energy Makeup !!!

lithium

Li

6.941




CO, Battery: Ethanol

RE-FUEL TIME ~ 5 MIN RECHARGE TIME ~ 1 HOUR

500 a 840
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How to Discharge a CO, Battery




But Full Electric is Sexy...




Electricity




Electric Current
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Green “Electricity”




SOFC Fuel Cell

SOFC
Anode Cathode




‘SOFC Design

Th e n eW E n g i n eS Gas Processing Unit

Recycle Blower

. Suo

Start Burner

Heat Exchanger

Air Blower 50




Solid Oxide Fuel Cell BOSCH

News

Ceres and Bosch Scale up for Mass
Solid Oxide Fuel Cell (SOFC)
Production

By FuelCellsWorks December 7, 2020 4 min read (785 words)

-




Decrease and
Board....

Climate-friendly: Efficient: The Decentralized: An Connected and
Getting real with front-runner in the independent, local scalable: Sized to
green energy efficiency stakes source of energy fit your needs




Brazilian Development in Partnership

Coordenadores: Gustavo Doubek & Hudson Zanin — UNICAMP
doubek@unicamp.br ; hzanin@unicamp.br ; https://www.brenergies.org/

Equipe: Fabio Antunes; Rubens M. Filho; Andre Jardini; Tarcio dos Santos Barros (UNICAMP);
Leonardo Morais da Silva (UFVJM); Renato Freitas Sobrinho (UFMT)

FUN::E: F|ne V'J”BP @ @ @ BOSCH

TOYOTA



mailto:doubek@unicamp.br
mailto:hzanin@unicamp.br
https://www.brenergies.org/
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Pescogo
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3rd Generation SOFC construction

Interconetor



The Goal

’.: E’J ¥ 4 } ‘ Q Entrada de O,

Entrada de C,H,OH e H,0
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Rede de ICT - 01/2020
600<T('C)<700 600<T('C)<700
12
P4 A FAPESP P5 @shell
Finep? :

Programa Finep 2030 s
Rede de ICT - 01/2020 20<T(C)<50

F z

20<T('C)<50




SOEC
electrode

lpym
H

Industry

and chemicals

Em mistura
ou puro




Still in mobility, no less than that....

i 1
Do Brasil, para o mundo! r‘ seminario
_ bioenergia
e

BRASIL, A HORA DE SER
PROTAGONISTA NA
ENERGIA RENOVAVEL

Pablo Di SI

25 DE NOVEMBRO DE 2021 | 13H |
CANAL NO YOUTUBE: BIOENERGIA UNICAMP




Arguments

As industrias automobilista e sucroenergética sdo reSponséveis @
por 5% do PIB e mais de 22 Milhoes de empregos S

PIB do Brasil Empregos Diretos Empregos Indiretos

(em milhées) (em milhées)

= 3% 2,0 16,0

Inddstria Automobilistica

Inddstria Sucroenergetico

2

L3

15 Fonte: UNICA




Think Globally and Act Locally
NDVABANA & <7 EXCLUSIVAS 2 NOTiCIAS [ USINAS |~ DADOS = MAIS & ENTRAR : % @

INVESTIMENTO

Volkswagen anuncia investimento RS 7 bi na
America Latina, mailor parte no Brasil

Valor, que engloba aportes até 2026, € igual ao ciclo iniciado em 2017 e sera aplicado em novos veiculos,
desenvolvimento de negocios digitais e pesquisas sobre biocombustiveis

Sobre o centro de pesquisa e desenvolvimento de biocombustiveis,
disse que o bioetanol € “um significativo complemento regional a
nossa estratégia elétrica, porque reduz as emissoes de carbono em ate
90% comparado a gasolina. E um excelente exemplo de pense
globalmente e aja localmente”.




[™N

Jaboticaba Effect....

'Em 2025, vamos concluir os testes da
célula a etanol', diz presidente da Nissan
no Brasil

Sistema serd instalado em fdbrica no Japao neste ano e poderd ser utilizado em
qualquer veiculo

Tiao Oliveira

24 jan 2022 05h10 ver comentarios

Cousseau diz que Brasil deve liderar exportagao da nova tecnologia

Foto: Nissan/Divulgacao / Estadao



Freeing up
Genetics
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Planting Hydrogen 471t/ha

Coite 2 Cornte 3
Epocal Epocal Epocad Epocad Epoca5 Méda 42 Epocald Epocad Epoc
st 108 14 310 74 N7 171 258
376 156 an 262 209 296 i1
150 298 71 211 237 280 o4 205
e 25¢ 247 240 M7 m 300 228
104 156 90 241 2] 26) 209 218
276 223 224 110 184 23 283 218
146 265 176 2454 262 281 EET) 208

Ensaio Irrigado Vertix - Roséario BA (Terceiro corte

Wil em andamento) 11:54

N

Energy-cane Sugarcane Energy-cane



Age: 7.5 months
Rainfall: 350 mm




Root System

Sugarcane Energy Cane
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Sugarcane Energy Cane




2th Generation

1 Ton Sugar Cane

Per Year
1ha Sugar Cane 80 ‘

1 ha Energy Cane 240 w w ?



Put Price in Value

Green Car Congress

Energy, technologies, issues and policies for sustainable mobility

Study finds limiting warming to 2 °C would require at
least a $200/t carbon tax globally

06 May 2022
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Brazil just starts Agriculture....

VISITA FELINA
Oncga-parda é vista em todos os biomas do Brasil

Million Hectares .,..;.
; 9 anos e
1d in Actual Use Other Uses Onga-parda ou suguarana :
! (Purma concolor) & a estimativa de vida* Beko o
Harizonte
£ 020 maior felino das g
Américas, atrds apenas 30 Pauto
I da onga-pintada . em
uritil
I I | °
Conservation Permanent Other Native
Units and ILs Protected Areas vegetation Vive 56 e anda em par .
apenas em época de
acasalamento
Pastures Crop Land
Sugarcane CIDADES ONDE APARECERAM
2 sugal’ca ne Durante a vida, transita ONCAS-PARDAS
por uma érea média de
m 75 quildmetros quadrados ° Loanda (PR)
46 © Erasilia (OF)
/ r@w i © ©Belo Horizonte (MG)
= Suas presas tém em © Erechim (RS)
—_— média até 15 kg. T
Exemplos: capivara, © Htidrolandia (GO)
paca e tatu o Campina da Lagea (PR)

@ HRibeiro Preta (5P)
© a0 (5P)

° Campinas (SP)
@ Mococa (5P)

Peso®: RAIO-X
macho 56 kg,
Hio fémea 37 kg
30 tem
predadores
naturais
Q risco de
atacar humanaos &
considerado baixo

Fonte: Censp (Centro Nacional de Pesquisa « Conser vaghs de Mamieros e Camivoras) Tmagem Fotolia 1,71 m de comprimento* (cabega e corpo)




Smooth Energy Transition

e :
E2G + E1G energy-cane (2025) 24,800 Global Gasaline

Consumption 1.5k Y
E2G + E1G energy-cane (2020) NG 18,800
EtOH Equivalent 1,86 tri liters/year
E2G + E1G sugarcane (2020) [ 11,600 -
£2G + E1G sugarcane (2015) [N s,700 E1e Emeray Core12020)  100MM hectares
E1G sugarcane (2020) I 8,500
Required Area E2G + 75MM hectares
E1G Energy Cane (2025)

E1G sugarcane (2015) [ 6,800

50% dos Pastos = Consumo Mundial de Gasolina (Combustao)
I



Most Populated Countries in 2100
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Rank Country

#1 @ China

#2 - India

#3 = US.

#4 *= Indonesia
#5 Pakistan
#6 Brazil

#7 i) Nigeria

#8 @ Bangladesh
#9 = Russia

#10 * Japan

Population (2017)
1.4B

1.38B

325M

258M

214M

212M

206M

157M

146M

128M

Rank

#1

#2 .
#3

#4

#3

Country

- India

1) Nigeria
@ China

& Us.
Pakistan
& DR Congo

== Indonesia

Population (2100E)
1.09B
791M
732M
336M
248M
246M
229M
223M
199M

186M




Africa

BIODIVERSITY AREAS

550 MM ha

5.5 mil km?

REMAIN LAND POTENTIALLY
AVAILABLE FOR BIOFUEL
PRODUCTION

p: Understanquthe sustalnable a\uatmn
; hm'fuelputentlal in sitb: Saharan Affica

s analysis DW tothe curentan hlm tential for sustainable
Mﬁl!“!!ﬂ tock pre lil l.he ub-Saaran Africa

Ta

To
Ex

.

I ternational Institute for
rm Appl ed Systems Analysis @’ﬂflﬂa
FLRS A wwwiiasa.ac.at

e

24.3

Ex
Ex
Ex
Ex
B

F

Sou

-2.4

-1.0

-6.9

-29

-5.1

0.5

55

Taking off: s s e

Understandmg the sustamahle aviation
" biafuel potential in sub-Sakatan Affica >

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




This tragedy must be avoided




Food X Fuel?




bioFuel for Food (and development)

Petroleum Ethanol

69,000 Employees 4500 Employees

$300 billion in Revenue $400 million in revenue
— U$ 4’350 MM/Empk)yee = U$ 89,000/Employee

50X mais Empregos
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A maior startup do Brasil

S

T

Cadabdarna

A segunda geragao do Etanol, feita com os restos da cana,
comegou a ser produzida na novata Bioflex, da GranBio. E uma
revolugdo, que pode elevar em 50% a produtividade do setor

T I T 5 ) )

(FOTO: GUILHERME ZAUITH)
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A BIOFLEX, USINA NO INTERIOR DE ALAGOAS, COMEGOU A FABRICAR O ETANOL DE SEGUNDA GERAGAOQ EM
SETEMBRO, MAS 0 ALVO DA EMPRESA E TRANSFORMAR O AGUCAR EM UMA ALTERNATIVA AO PETROLEO
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Startups founded by Students

) > Leaf
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VAGA DE MESTRADO

PROGRAMA DE GENETICA E BIOLOGIA MOLECULAR

I I I DESENVOLVIMENTO DE LINHAGEM DE LEVEDURA PARA
FERMENTAGAO INDUSTRIAL DE MELAGO DE CANA-DE-AGUCAR
1 - - 1 - r P i

FoxES lotec

EMTERPRISE SOLUTIOMNS
S Teacao entre microrganismo € o Novo coronavirus, permitira determinar rapidamente a presenca do SARS-CoV-2
em amoslras de saliva e estara disponivel no primeiro semestre de 2021 (Imagem: BIOinFOOD)

Startup desenvolve teste de diagndstico de COVID-19 a partir de levedura
15 de dezembro de 2020

000000

Cientistas usam levedura modificada para produzir o

adocante xilitol a partir da palha da cana
24 de agosto de 2022

APEXzymes | 000@0 9 0 0

Micro Forge

BI0

NFOOD

Julia Moiéli | Agéncia FAPESP — A palha da cana-de-acgucar,




Laboratorio de Genomica e bioEnergia
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Em mistura
ou puro




Stack Module

T Post Doc Fabio
Prof Gustavo Antunes

Doubek

Prof. Hudson Zanin

c>9<> CINE

CENTER FOR INNOVATION
ON NEW ENERGIES

3=69

brenergies.org

Oxygen

reductlon . = § -
f il e————» ceramic IC
o g B cathode

electrolyte

anode

L1G

MPS » SOFC upon MPS

DBL upon cathode IC

cathode

electrolyte DBL upon electrolyte

base anode active anode
MPS DBL upon MPS
IC

H,O outlet

H, inlet
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The Progress

3=619

Components

Micro reformers

DBLs upon porous support and inter tors
Base anode layer
Active anode layer

Dense electrolyte layer

DBL upon electrolyte

LSM or LSC or LSCF




