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BIOETHANOL PRODUCTION

Ethanol production 87% 30.1 billion liters

~

Main raw material sugarcane

Projections to next decade 61.6 billion liters

How to achieve these targets?

- Increasing the production area and/or crop yields




Overview of Sugarcane in Brazil

Brazil is largest sugarcane producer, producing almost 40 % global production
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BIOETHANOL PRODUCTION

Ethanol production 87% 30.1 billion liters

f

Main raw material sugarcane

Projections to next decade 61.6 billion liters

How to achieve these targets?
- Increasing the production area and/or crop yields




CROP RESIDUES AVAILABILITY IN BRAZIL

> 251 million tons of crop residues

Sugarcane represent
65% of the total
- Bagasse - Straw

~80 miillion tons of
dry straw

Source: Boletim CTBE, 2017




Current dilemma

Sugarcane field
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Literature background

Implications of sugarcane straw removal
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Based on some specific data we concluded that at least
7t hatlyear?! of dry straw should be maintained on the
field

Most part of the data are qualitative and reflect local
conditions. More field trials are necessary
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In four years of Project we collected data in 26 field
trials totaling 57 sugarcane harvests
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Impacts of straw removal in soil quality indicators
(ongoing research)
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* Reduce nutrient recicling
* Reduce soil C stocks
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WHAT IS THE IMPLICATION OF THESE CHANCES

IN SOIL ‘QUALITY ON SUGARCANE YIELD IN

'SOUTH-CENTRAL BRAZIL?
* INncrease Soll ana nutrient l0sses by erosion

* Increase weed infestion
* Increase N,O emissions
* Increase soil pests
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Implication on sugarcane yields
A case study in Goias State

Predominant conditions
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Amount of straw (t ha™) 144 kg of straw (dry basis)
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Implication on sugarcane yields
A case study in Goias State

170

Irrigated area |go\

t ha')

-
w
<

Sugarcane yield

e
<

) cnPem
| ——

o
0 e e o
-------- .e ...-.0.-.'-\‘\ d
....................... Y -.-:-.-.-:. AL
: .... e
ozl Ve
T e R
L R ANRRSTTLLL
p
I YRERL )
O Lt
o
0 > 10 15

Amount of straw (t ha'l)

o
°9-@

CTEBE

20

Predominant conditions

Dry period is well defined
High water déficit
High solar radiation
High air temperature
High evaptranspiration

Straw oportunity cost:
Each ton of straw in the field
resulted in gain of :

1.2 ton of stralk (wet basis)
300 kg of bagasse (wet basis)
144 kg of straw (dry basis)
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Implication on sugarcane yields
A case study in Goias State
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per ton of straw Amount of straw (t ha™) 144 kg of straw (dry basis)
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Case study in Sao Paulo state — Sandy soils
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Luciano et al., 2017

Sugarcane mill area

~50.000 ha
Dominated by sandy soils

Using GIS informatic~ 74
WE SHOULD NOT ADOPT THE RECQME@AIIQN

OF 50% OF STRAW Rem/
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fo|owing criteria: ﬂ%RAGE NUMBERS CAN BE%EDZE@Q—EE

MAKERS TO ESTIMATE AVAILABLE BIOMASS
Soil type BUT NEVER FOR MANAGERS

Slope

AR
Crop season Straw Removal \&“s ¥ ;*4

Expected yield o \-0F ARE SOME SITES AND/OR MILLS THAT
THE STRAW REMOVAL SHOULD NOT CAUSE
CROP YIELD REDUCTION - —

THESE AREAS MUST BE A PRIORITY
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After definition of the amount of
straw that could be removed from the
field it is necessary the establishment

of the best methods to collect this
raw material
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Route - 1: Forrage harvester

Conventional Sugarcane
harvest

Straw on the Soil

Windrowing

Forage
harvester

Higher levels of mineral impurities
Lower load density and
Higher transportation cost

Boiler or E2G
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Route - 2: Bailing system

Conventional Sugarcane
harvest

Straw on the Soil

Baling System
Windrowing ’

Loading bales

Straw shredder

BOlEror k2t Higher levels of mineral impurities

Higher load density and lower transportation cost
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Route - 3: Integral system

Conventional Sugarcane

harvest

\ 4

Sugarcane + straw

i /
Lower levels of mineral impurities Field
. Transportation
Lower load density
Higher transportation cost ‘l’

Increase equipment requirements ;

Straw shredder

Boiler or E2G
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Our estrategy

Definition of Modeling and
the straw simulation
removal rate

Estrategies to
straw collection

Industrial
parameters
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