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MUDANCAS CLIMATICAS @ GranBio
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Fonte: Global Risk Perception Survey 2015, The Global Risk Report 2016 — 11th. Edition, World Economic Forum



ACORDO DE PARIS ® GranBio

Acordo mundial para limitar a elevacao da temperatura média global em até 29C
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CENARIO 2°C - TRANSPORTE E EMISSOES DE CO, @ GranBio
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Biofuels, Bioprod. Bioref. (2015); DOI: 10.1002/bbb



iNDCs - intented National Determined Contribution @ GranBio

iINDC Brasil - reduzir em 43% as emissdes, com relagao aos niveis de 2005.

... “aumentar a participacao de bioenergia sustentavel na matriz energética brasileira
para aproximadamente 18% até 2030, expandindo o consumo de biocombustiveis,
aumentando a oferta de etanol, inclusive por meio do aumento da parcela de

biocombustiveis avan¢ados (segunda gerag¢ao)”.

Top Destinations for U.S. Ethanol Exports in 2015
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Fonte: MRE, 2016.



BIOCOMBUSTIVEIS 2G @ GranBio
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ETANOL 2G: PLANTAS INDUSTRIAIS CONSTRUIDAS @ GranBio

POET-DSM 2014
Emmetsburg, lowa, US
Corn stover

20-25 MGY

BETA RENEWABLES 2013
Crescentino, IT

Wheat straw, Arundo
13-20 MGY

DUPONT 2014
Nevada, lowa, US
Corn stover
30 MGY

ABENGOA 2014
Hugoton, Kansas, US
Corn stover

25 MGY

GRANBIO 2014 /
: Sao Miguel dos Campos, AL, BR g
RAIZEN 2014 Cane bagasse and straw
Piracicaba, SP, BR 22 MGY

Cane bagasse
10 MGY




BIOFLEX 1 @ GranBio
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COLHEITA DE PALHA ® GranBio
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EVOLUCAO DO PROCESSO ® GranBio

Pré-tratamento (PT) Hidrdlise (HE) Fermentacao (FE)
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CANA-ENERGIA ® GranBio

Mais produtiva,
mais robusta e mais
sustentavel que
a cana convencional
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SISTEMA RADICULAR ® GranBio

RB92579



7ig

L feanaenes

yo, N f




COMPARATIVO: CANA-DE-ACUCAR X CANA-ENERGIA @ GranBio

Cana-de- Cana-

Caracteristicas . (1) :
agucar energia

Fibra 17,4% 35%
Acucares 12,6% 7%
Produtividade (massa verde ton/ha)? 92 250
Produtividade (fibra ton/ha) 16 88
Produtividade (acucares ton/ha) 12 18
Ganho Genético (ao ano) 1,5% 3%
Exigéncia em Fertilidade Alta Baixa
Resisténcia a pragas e doencas Baixa Alta
Colheitas (por ciclo) 5 10
Taxa de Propagacao 1:10 1:400
Ciclo de Melhoramento (anos) 8al2 4a6

Notas:
(1) Considerando a colheita de 50% da palha (TCH de 80)
(2) Sdo Paulo, Ambientes D e E (baixa fertilidade)



COLHEITA E PROCESSAMENTO INDUSTRIAL @ GranBio

Fermentacgao



../../../../../../../../Videos/Cana Energia Colheita/20160130_colheira Rocheira_Vertis.mp4
../../../../../../../../Videos/Cana Energia Colheita/20160130_colheira Rocheira_Vertis.mp4

MODELAGEM PARA PROJETOS

1G, 2G, COGEN E COMBINACOES

Vapor e Energia
Cana-energia
Integral Bagaco e Palha Eletricidade (grid)
— >

Caldo Lignina Vapor e Energia

\ 4
Bagaco e
- M . .
0
o

Etanol Anidro ou
Hidratado
<

Vinhaga




PRE-TRATAMENTO © GranBio

= Acessibilidade

" Baixa degradacao e inibidores

" Pureza dos acucares
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OTIMIZACAO PRE-TRATAMENTO:

A ~ @ Granl}io
HIDROLISE E FERMENTACAO
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HIDROLISE ENZIMATICA — EVOLUCAO @ GranBio
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SISTEMAS DE PRODUCAO @ GranBio

OFFSITE
Biomass
Glycerol/sucrose
Glucose | Cellulase Ethanol  F3U PN R
Other nutrients | & i | Cellulase Plant '
SR, Transport
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Cellulase

Ethanol

Ethanol Plant Emm

Johnson et al., 2015



HIDROLISE ENZIMATICA - DESENVOLVIMENTO @ GranBio

Engenharia
genética ‘e Patentes A

e Rendimento e Acesso patrimonio

* Genes * Produtividade g_enetlco
* Microrganismos e Diversidade e * Biosseguranca

atividade proteica




HIDROLISE ENZIMATICA @ GranBio

Producado (integrada e comercial)
= Baixo custo

= Flexivel para diferentes materiais

Hidrolise enzimatica:

® Trabalho com alta carga de solidos >20%
= Eficiéncia >70%

= Tempo <70h

Rendimento global:
Biomassa Ac¢. Mono PT HE FE Etoh Y
0,65 0,45 17,9 5,6
0,60 0,45 16,5 6,1 5,5 mi L etanol

100 0,68 0,9



LEVEDURA ROBUSTA ® GranBio

Hidrdlise
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Jonsson et al., 2016 GRebey



DESAFIOS TECNOLOGICOS @ GranBio
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Industrialization of Biology: A Roadmap to Accelerate the Advanced Manufacturing of Chemicals, 2015



SUBSIDIOS ANUAIS @ GranBio

G20 fossil fuel production subsidies

$4‘2' on

Global public subsidies to renewables
$121 billion

Brazil provides

$4.9 billion

in national subsidies

$3.3 billion

in public finance

$41.5 billion

in state-owned enterprise investment

http://priceofoil.org/2015/11/11/empty-promises-g20-subsidies-to-oil-gas-and-coal-production/



CURVA DE EVOLUCAO @ GranBio
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http://bioenfapesp.org/scopebioenergy/images/chapters/bioen-scope_chapterl2.pdf (adaptado)



PERSPECTIVAS @ GranBio

...while there are more than $4 trillion of products made by chemical transformations
globally, only about 5 percent of these potentially “addressable markets” have been
addressed biologically.

McKinsey Global Institute estimates that synthetic biology and the industrialization of
biology will provide a disruptive set of technologies with an economic impact of at
least $100 billion by 2025.

.. at least 20 percent of today’s petrochemical production can be replaced by the
industrialization of biology in chemical manufacturing over the next decade.

As a result, a robust and disruptive new industrial ecosystem is emerging.

Industrialization of Biology: A Roadmap to Accelerate the Advanced Manufacturing of Chemicals, 2015



1|/Legenda

Aptidao

[] Limite Estadual
m AML, BAP e Pantanal
Clima + ZAE Cana

{ | APTO - 13.454.024 ha
[ REGULAR - 18.802.954 ha
I NAPTO - 16.773.376 ha

70°00"W

32 milhoes de hectares disponiveis

60°00"W

Acucar: 3x

Fibra: 6x
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