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. Sunflower straw (;

#QP(; Sunfloweris the fourth oil-seedsourceworldwide with more
than 25 million hectaresultivatedland surface

¢ Sunflower has a high-lipid content seedand representsan
» mportantresourcefor biodieselproduction

@ While it is mainly harvestedfor its oil, the remainderof the plant, suchasthe
straw, remainsto alarge extentunutilized

(¢ Each hectare of sunflower culture could produce 3-7tons of dry biomass,
Including headsand stalks marechaandrigal 1999

¢ In order to maintain a competitive advantagein the world market and ensurea
sustainedeconomicreturn in the production of this oil crop, the potential of
conversionof this lignocellulosic residue in bioenergyshould be exploredand
exploited
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Lignocellulosic: biomass
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Pretieatment

83 Pretreatmentls commonlyacceptedo be an essentialprerequisiteto make
lighocellulosicbiomassaccessibléo enzymaticattack, by breakingthe lignin

seal, removing hemicellulose or disrupting the crystalline structure of
celluloseraner ai, 1981

Crystalline
region

Amorphous
region

@ The correlation of structura=eaarsaneigestibility is reportedto be of
variant importance accor

Hr O A Ae—tyDe: -of--+biemass 1o be treated

Consequentlybecauseof the heter enelt of lignocellulosic biomassthe
PRETREATME;

applicationof the samepretreatme etﬁodcan affectin a differentdegree

andhavean effectof dlfferenwwatl ferent types of biomass
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Bestpretreatmentmethod for intended bioconversion
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Lignin

< Pretieatment

& A variety of pretreatmentincluding mechanicalthermochemica
or thermal processeshave been developedfor changing the
chemicaland structural compositionof biomassand improving
the enzymaticconversiorefficiencyHendriksandzeemar2009.

o> Acid pretreatment has been proposedas an efficient pretreatment method for
ethanolor fermentativehydrogenproduction(scheletal, 2003 Sancheetal, 2004 Garciaetal, 2014

oyDuring acid pretreatment, hemicellulosicfraction of biomassis hydrolyzed to
soluble sugars and compoundssuch as furfural and/or hydroxylmethylfurfural
(HMF), formic andaceticacidscanalsobeobservedramosoos.

oy These compoundsmight havean inhibitory or toxic effecton bacteriaor yeasts
that areusedin subsequenbioconversions
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Physical, chemical
or biological

Simultaneous or separate
pretreatment

saccharificatiorand fermentation

Distillation

treatment o
separation

Product(s)

Solubilizationof Hydrolysis of Biochemical conversion  Solid residues &
components cellulose by of sugarsijexosesind Wastewaters
enzymes pentoselto products)

V Cost efficient production of sugars from biomass is a key pre-requisite for any
biorefinary basedon sugar route.
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Simultaneous saccharification and
fermentation (SSF)

\

Concentrati

on Conditions Ethanol
(9/100gTS)

Chemical
agent

ACId Pre_ d,s , 2,10, 20 1h, 120
treatment dsPi, 2, 10, 20 1h, 120C
HCI 7 2\10, 20 M e e
no chemical thermal 1h, 120°C
Solubilizationof Hydrolysis of Biochemical conversion
hemicellulose cellulose by of sugarsifexosesind
enzymes pentoseyto products)

@ For all pretreatment methods: massratio of solid(g) to liquid(mL) was 5:100
(organicload 5% w/v)
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& A clean and environmentally friendly fuel =,
which produceswvaterinstead of greenhouse gases, when combu:

9 Possesses high-energy vield (122 kJ/g)
#Couldbe directly used to produce electricity throudyrel cells

& Can be produced by renewable raw materials, suctagses
wastewaters and energy crops throufglological processes
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Fermentative hydrogen prodUctic

Acetic acid production
A CH;,0s + 2H,0 Y 2CH,COOH + 2CO, + 4H,

Butyric acid production Mixed adi¢ ffermentatians
A CH,,0Os M CH,CH,CH,COOH +2CO, + 2H,

Propionicacid production

A CH, O + 2H,Y 2CH,CH,COOH + 2H,0 &

Lactate production

A CH, 0O 2CH,CHOHCOOH .
Ethanol production lower yields 9H,

A CH,,OsH2CH,CH,OH +2CO,

V The absence or presence of hydrogemsuming microorganisms in the microbial
consortium also affects the microbial metabolic balance

V Mixed cultures need to be pretreated in order to suppress hydragsrsuming
bacterial activity while still preserving the activity of the hydroggmoducing bacteria

Heat treatment {0C0°C, 15min)
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¢ The production of bioethanol from traditional means, or 1% generaz‘ion
bioethanol s basedupon starch crops (corn and wheat)and from sugar crops
(sugarcaneandsugarbeet)

@t could be usedastransport fuel (blendedW|th petrol at 5%). A wide range of

,o glucoseandthen fermentedto ethanol,
ellulosghydrolysis, are much more

xylose and other C; su@g
difficult to beefficientlyf ‘

& Bioconversiorof both C. HFPPIGaret Bhanokadne of the =
most important issuesto make bloethanol as a commermally
viable product Pichiastipitisis reportedto be the most efficient
and highly productive strain for significant ethanol production

from xylose (chengtal., 2008
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