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Goal Definition/ Stage at which parameters
Scoping etc are established. No
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Improvement

Assessment
Incorporates the results into
applications for product
design, ecolabelling, policy

formation etc.
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Life cycle inventory — Inputs and Outputs
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Life cycle inventory — Elementary flows
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Some of the environmental issues that

The Greenhouse Effects
Ozone Depletion
Acidification
Eutrophication
Summer Smog

Winter Smog

Heavy Metals
Carcinogenic Substances
Waste

Respiratory Effects
lonising Radiation
Ecotoxic Substances
Land Use

Raw Materials

can be considered
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Some remarks on LCA

LCA is simple!! —but ensure the methodology used is
understood, clear and transparent

Use to check system and improve where
necessary/possible

Sensitivity analysis and improvement analysis are
Important steps

Data availability and reliability may be a problem
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CanaSoft outputs

Inventario da Cana-de-Agucar —————

SimaPro
Products
Sugarcane, BRS506/Sorgo (2012)/CTBE BR U 86000.0 kg Produtos
Straw, BRS506/Sorgo (2012)/CTBE BR U 6723.1 kg
Inputs from nature Documentacio
Occupation, arable, non-irrigated 1.000 haa Time period
Transformation, from pasture and meadow, extensive 0.00E+00 ha Geography
Transformation, from arable, non-irrigated 0.00E+00 ha Technology
Transformation, from permanent crop 0.00E+00 ha Representativeness
Transformation, from shrub land, sclerophyllous 0.00E+00 ha Comment
Transformation, from forest 0.00E+00 ha
Transformation, to arable, non-irrigated 0.00E+00 ha
Water, unspecified natural origin/m3 0.00E+00 m3
Water, river 0.00E+00 m3
Water, lake 0.00E+00 m3
Water, well, in ground 0.00E+00 m3
Inputs from technosphere
Vinasse 0.00 m3 Residuos
Filter cake 665.1 kg industriais
Ammonia, liquid, at plant, market mix/CTBE BR U 6.65 kg
Urea, as N, at regional storehouse, market mix/CTBE BR U 41.55 kg
Ammonium sulphate, as N, at regional storehouse, market mix/CTBE BR U 0.00 kg
Ammonium nitrate, as N, at regional storehouse, market mix/CTBE BR U 0.00 kg
Monoammonium phosphate, as P205, at regional storehouse, market mix/CTBE BR U 1.44 kg
Monoammonium phosphate, as N, at regional storehouse, market mix/CTBE BR U 0.27 kg
Diammonium phosphate, as P205, at regional storehouse/CTBE BR U 0.00 kg §
Diammonium phosphate, as N, at regional storehouse/CTBE BR U 0.00 kg E
Single superphosphate, as P205, at regional storehouse, market mix/CTBE BR U 7.73 kg t_;.'
Triple superphosphate, as P205, at regional storehouse, market mix/CTBE BR U 0.00 kg 2
Potassium chloride, as K20, at regional storehouse, market mix/CTBE BR U 60.22 kg
Potassium sulphate, as K20, at regional storehouse/RER U 0.00 kg
Potassium nitrate, as K20, at regional storehouse/RER U 0.00 kg
Potassium nitrate, as N, at regional storehouse/RER U 0.00 kg
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environmental results
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Biorefinery system assessment

--------------------------------------------------------------------------------------------------------------

Cenarios | '
avaliados : S

---------------------------------------------------------------------------------------------------------------

Dados de entrada
(usuério)

R : Relatérios de saida
Etapas de processo (depende dos cenarios)
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Process computer simulation
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Ethanol distribution system

terminal ' fueI station ]
[ bloreflnery terminal
|:> truck \ ﬂ ﬁ ﬁ \
fa" transference [
port
|:> pipeline terminal
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Ethanol use emissions

” m emissions
L/\ )
& use |
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[ fleet ] [ vehicle ,‘ .
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- fuel
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Brazilian Bioethanol Science CN PE m
and Technology Laboratory

An exploratory economic and
environmental analysis of sugarcane
harvest extension using sweet sorghum in

the Brazilian sugarcane industry

Otdvio Cavalett, Mateus F. Chagas, Marina O. S. Dias, Tassia L. Junqueira, Lucas G.
Pavanello, Marcelo P. Cunha, Manoel R. L. V. Leal, Carlos E. V. Rossell, Antonio Bonomi
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Sugarcane production cycle in Brazil

oAl (Al ol o

year

v'sugarcane cycle (about 200 days)
v'seasonality
v’harvesting problems (rain season)
v'maintenance

v'inefficient use of equipment (capex)
v alternatives? other biomass?
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Sweet sorghum varieties

Sugarcane
BRS 506 BRS 511

integrated to sugarcane biorefinery
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Sugarcane + Sweet sorghum
(only reforming area)

217 Al Al ol
y

Processing sweet sorghum (sugarcane replanting areas)

Sugarcane
(2 Mt)
sugarcane Straw
area (0.16 Mt)
»

A Sorghum Same industrial facility

Sugarcane reforming area
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Biorefinery feedstock

Sorghum
Parameter Sugarcane
BRS506 BRS508 BRS511

Fibers (%) 13.00 10.57 13.02 11.14
Soluble solids (°Brix) 16.71 11.51 15.42 14.37
Pol (% sucrose) 14.00 6.30 10.66 10.62
% Reducing sugars (RS) 0.60 1.57 1.10 0.99
% Total reducing sugars (TRS) 15.34 8.21 12.33 12.16
Water content (%w) 70.29 77.92 71.56 74.49
Agricultural yield (t ha1) 85 40 50 60
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Biorefinery feedstock

M Production cost (St') A Operation period (days)
35 - - 180

- 160
- 140

A 167

2 - 120

20 - 100

15 - 80

o 60
40

> 7 16 20 24 20

0 - -0

506 508 511

Sugarcane Sweet sorghum

Production cost (S t1)
Operation period (days)
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Biorefinery

Sweet sorghum

Current

Scenarios

BS061€N s06F s08C 508F [511C| 511F

Sugarcane
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Sugarcane biorefinery

v’autonomous optimized distillery

v'cogeneration using 90 bar boilers
v'dehydration using molecular sieves

v'2 M ton of sugarcane per year
v'167 effective operation days (sugarcane)
v'50% of straw recovery in bales
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Biorefinery

Parameter

Sweet sorghum

Sugar extraction yield
Fermentation yield

Distillation yield

Sugarcane
Current Future
96% 90% 95%
90% 90% 90%
98% 95% 95%
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Anidrous ethanol (L t1)

Biorefinery outputs

B Anhydrous ethanol A Electricity

90 - - 200
- 180
- 160 —~
- 140 *
i
- 120 =
=
- 100 X
»
- 80 O
- 60 E
L 40 LL)
- 20
-0
506 C 506 F 508 C 508 F 511 C 511°F

Sugarcane Sweet sorghum
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Economic impacts

® IRR A Ethanol production cost
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Environmental impacts

W Sugarcane B Sweet sorghum 506
Sweet sorghum 508 B Sweet sorghum 511

100%

80%

60%

40% -

20% -

0% -
Abiotic depletion Global warming
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