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EVOLUTION OF MILLING CAPACITYEVOLUTION OF MILLING CAPACITY

EVOLUTION OF MILLING EFFICIENCYEVOLUTION OF MILLING EFFICIENCY
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EVOLUTION OF MILLING EFFICEINCY (real data)EVOLUTION OF MILLING EFFICEINCY (real data)

Evolution in Milling Capacity

Mill Original I II III IV

54” 130 180 190 210 280

78” 270 375 400 440 580

Cane
prepar.+ 
press roller

45º+Feed 
System+ 
Donelly

Reform 
Mill House

Special Mill 
House+ 
larger 
diam.+ 
incr.rotation

MILLING EVOLUTION
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Evolution in Milling Efficiency 

Original I II III IV

91-93% 93.5-95 94.5-96 96-97 97-97.5

Cane 
prepar.+ 
pressroller
+embib.

Feed 
System+ 
Donelly+ 
roll 
welding

Full 
Donelly+ 
Automation

Adjustments 
+ Control

MILLING EVOLUTION
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Source: Stuchi Raizen 2014

EVOLUTION OF FERMENTATION PROCESSEVOLUTION OF FERMENTATION PROCESS
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EVOLUTION OF FERMENTATION PROCESSEVOLUTION OF FERMENTATION PROCESS

EVOLUTION OF WATER USEEVOLUTION OF WATER USE
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CTC  TECHNOLOGIES CTC  TECHNOLOGIES 

87 new varieties Biological Control of Pests:

3,000,000 ha

Mechanized

planting

Sugarcane

Genoma

Soil Maps and Production

Environments: 3,000,000 ha 

Reprodução Proibida

Reprodução Proibida

CTC TECHNOLOGIESCTC TECHNOLOGIES

Satellite Images in 

production

management

Cutting, Loading and

Transportation

technologies

Simulation Software in 

production management

By-product use and recycle

techniques
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Reprodução Proibida

CTC TECHNOLOGIESCTC TECHNOLOGIES

VHP AND VVHP Sugar 

Production

Sugar and Ethanol Reference

Laboratory

Food safety compliance

Benzene replacement in 

dehydration
Water Catchment Reduction in 10 

times

Biodegradabe Plastic

from sugar (PHB)

Reprodução Proibida

CTC TECHNOLOGIESCTC TECHNOLOGIES

Productivity and Yield increases in sugar 

extraction, fermentation and distillation
Continuous Fermentation

Energy self sufficiency
Dry yeast

production



04/11/2014

31

Reprodução Proibida

Production 
Environments

Varieties Planting Cultivation 
practices

CLT
Cutting, 

Loading 
Transport

Cane 
Reception 

and 
Extraction

Milling
Final 

Products

TECHNOLOGY INTEGRATION

R&D&I

Technology 
Transfer

KNOWLEDGE ON ENTIRE 
PRODUCTION CHAIN

CTC’s Advantages

Reprodução Proibida

RECEPÇÃO

Sugarcane

Production

Industrial 

Processing

VARIEDADES

TRAINING

BENCHMARKING

AGROINDUSTRIAL
DIAGNOSIS

LIMPEZA DE CANA

AGEM

LIMPEZA DE CANA

PLANTIO MECÂNICO

EQUIPAMENTOS E 
SIMULAÇÃO CCT

GEOPROCESSAMENTO 
E IMÁGENS SATÉLITE

CARTA DE SOLOS E 
AMBIENTES DE PRODUÇÃO

IRRIGAÇÃO E 
FERTIRRIGAÇÃO

RECOMENDAÇÃO ADUBAÇÃO, 
HERBICIDAS, MATURADORES

DIAGNÓSTICO CONTRA 
PRAGAS 

MUDA SADIA

VARIEDADES

LABORATÓRIO

ENERGIA, BIOMASSA E 
RESÍDUOS

DESTILAÇÃO

FERMENTAÇÃO

FABRICAÇÃO DE 
AÇÚCAR

TRATAMENTO DE CALDO

MOAGEM

TECHNOLOGY PORTFOLIOTECHNOLOGY PORTFOLIO
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Reprodução Proibida

CTC RESEARCH AREASCTC RESEARCH AREAS

R&D

VARIETIES

BIOTECHNOLOGY

CROP 
PROTECTION

AGRONOMY

AGRICULTURAL
ENGINEERING

LABORATORY

SUGAR

ETHANOL

ENERGY

Reprodução Proibida

VARIETIES

• Bigger and most complete germplasm

• Adapted varieties

• 154 selection places

• Energy cane program
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SP/Piracicaba A-I, B-I, C-I PR/Paraná C-I, D-I e E-I

SP/Ribeirão Preto
A-II, B-II, C-II

A-III, B-III, C-III
SP/Araçatuba

C-II, D-II e E-II

C-III, D-III e E-III

GO/Goiás norte
B-IV, C-IV; D-IV

B-V, C-V; D-V
GO/Goiás sul

C-IV, D-IV, E-IV

C-V, D-V, E-V

Polos Regionais – cobertura edafoclimáticaPolos Regionais – cobertura edafoclimática

Reprodução Proibida

BIOTECHNOLOGY & GMOsBIOTECHNOLOGY & GMOs

• 1994 – 1st GMO Sugarcane

• 2000 – CTC leadership in the Sugarcane Genoma

• Molecular Markers – agronomic characterization

• GMO Sugarcane : 
• High sugar
• Drought tolerance
• More Biomass
• Herbicide tolerance
• Insects
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Reprodução Proibida

SUGARCANE PRODUCTIONSUGARCANE PRODUCTION

• Trash Collection

• Next Generation Trash Collection

Reprodução Proibida

ENERGY & INDUSTRIAL ENGINEERINGENERGY & INDUSTRIAL ENGINEERING

• Sugarcane and trash reception and processing

systems

• Baled trash reception and processing
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Reprodução Proibida

ETHANOL  PRODUCTION- PILOT PLANT  FERMENTATIONETHANOL  PRODUCTION- PILOT PLANT  FERMENTATION

• 2009 –Pilot-Plant at CTC

• Thermodynamics and Process Improvement

• 60% vinasse reduction

• Cooling water minimization

• Energy use minimization

Reprodução Proibida

CELLULOSIC ETHANOLCELLULOSIC ETHANOL

• 2009 – Full operational pilot - plant at CTC

• Proven technology for 30% increase per 

hectare per year

• 2014 – Demo Plant in a sugar mill
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O que é E2G
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Reprodução Proibida

OBJETIVO 2014

Gráfico 1. Evolução do Custo do Etanol Celulósico

2007 / 2010 Evolution–2011 / 2014 Projection

Melhoria da 

hidrólise 

enzimática Desenvolvimento de 

enzimas substrato 

bagaço
Melhoria da 

fermentabilidade Pré-tratamento 

avançado

Aditivos de 

hidrólise 

enzimática

Otimização da hidrólise 

enzimática 

(Tempo e Enzimas)

� Learning Curve – 2G Biomass Ethanol

CUSTO ETANOL 1G CANA: R$ 0,70 -

0,80/Litro

CUSTO ETANOL 1G MILHO:

76

Demonstration Plant E2G 

• R&D began in 2007, process IP 100% CTC

(for increases in 30% capacity)

• Maximize global efficiency

• Specific pretreatment for sugarcane

biomass.

• Total integration with 1G

• Main milestones:

• Q3 2013: construction starts

• Q3 2014: demo plant start-up

• 2016: commercialization
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Status – Demonstration Plant

Usina São Manoel

Status – Planta Demonstração

Usina São Manoel
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Status – Demonstration Plant

Usina São Manoel

Reprodução Proibida

CTC SUGAR AND ETHANOL REFERENCE LABORATORYCTC SUGAR AND ETHANOL REFERENCE LABORATORY

• Full R&D support and calibration, 

including at industrial sites

• Personal training 

• Industrial losses reduction

• Equipment calibration, etc
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Reprodução Proibida

Mature 

Technology

Growing

Technolgy

New

Technology

Yeast

Ethanol

Sugar

Biomass

Vinasse

CO2

Sugarcane

R&D&I: INNOVATIONR&D&I: INNOVATION

Algae

Reprodução Proibida

Natural Gas

Fertililizers

Energy

Biogas

Mature 

Technology

Growing

technology

New 

Technolgy

Yeast

Ethanol

Sugar

Biomass

Vinasse

Sugarcane

R&D&I: INNOVATIONR&D&I: INNOVATION
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Reprodução Proibida

Mature

Technology

Growing

Technology

New 

Technology

New food and

feed

Sugarcane

Yeast

Etanol

Açúcar

Biomassa

VinhaçaVinhaça

Etanol

Vinhaça

Açúcar

Etanol

Vinhaça

Biomass

Sugar

Ethanol

Vinasse

R&D&I: INNOVATIONR&D&I: INNOVATION

Reprodução Proibida

Mature

Growing

New

Biodiesel

Hydrogen

AlcoholchemistrySugarcane

Levedura

Etanol

Açúcar

Biomassa

VinhaçaVinhaçaVinhaça

Levedura

Vinhaça

Ethanol

Levedura

Vinhaça

Açúcar

Levedura

Vinhaça

Biomassa

Açúcar

Levedura

VinhaçaVinhaça

Levedura

Vinhaça

Açúcar

Levedura

Vinhaça

Biomassa

Açúcar

Levedura

Vinhaça

Biomass

Sugar

Yeast

Vinasse

R&D&I: INNOVATIONR&D&I: INNOVATION
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Reprodução Proibida

Biopolymers

Medicines

Diesel

Biofuels

Mature

Growing

New

Sucrochemistry

Sugarcane

Levedura

Etanol

Biomass

VinhaçaVinhaça

Levedura

Vinhaça

Ethanol

Yeast

Vinasse

Sugar

R&D&I: INNOVATIONR&D&I: INNOVATION

Reprodução Proibida

Ethanol

Lignin

Synthesis gas
Fertilizers

Energy

Biofuels

Mature 

Growing

New 

Energy

Hydrolysis

PHA BioPolymers

Gasification

Sugarcane

Levedura

Etanol

Açúcar

Vinhaça

Açúcar

Etanol

Açúcar

Levedura

Etanol

Açúcar

Vinasse

Yeast

Ethanol

Sugar

Biomass

R&D&I: INNOVATIONR&D&I: INNOVATION
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Reprodução Proibida

Mature

Growing

New 

Fertilizers

Energy

New Food

and Feed

Biodiesel

Hydrogen

Alcoholchemistry

Sucrochemistry

Natural Gas

Biopolymers

Medicines

Diesel

BioFuels

Hydrolysis

PHA BioPolymers

Synthesis gasGasification

Energy

Biofuels

Sugarcane

Yeast

Ethanol

Sugar

Biomass

Vinasse

Fertilizers

Energy

Biogas

Ethanol

Lignin

R&D&I: INNOVATIONR&D&I: INNOVATION

Reprodução Proibida

Fertilizers

Energy

New food

and feed

Biodiesel

Hydrogen

Alcoholchemistry

Sucrochemistry

Natural gas

Biopolymers

Medicines

Diesel

Biofuels

Hydrolisis

PHA Polymers

Synthesis gasGasification

Energy

Biofuels

Sugarcane

Yeast

Ethanol

Sugar

Biomass

Vinasse

Fertilizers

Energy

Biogas

Ethanol

Lignin

R&D&I: INNOVATIONR&D&I: INNOVATION

CTC R&D Priorities
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jaime@ctc.com.br

Jaime Finguerut

19 3429 8147

jaime@ctc.com.br


