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Main steps of bioconversion of biomass. Optimization of pretreatment step is critical for economical viability. A
combination of twin screw extrusion and alkali pretreatments permits mechanical [1] and chemical [2] actions. Twin
screw technology supports the development of a continuous process for the production of bioethanol [3].

Objectives:

The major objective of the BABET REAL 5 (Program
Horizon 2020/ N° 654365) project is to develop an
alternative solution for the production of second
generation bioethanol from lignocellulosic biomass at
small-industrial-scale suitable for a variety of
feedstocks, rural areas and countries in Europe and
worldwide. In the present work, the aim is to study the
effect of the temperature and the alkaline
concentration in a twin-screw extruder on filtration
efficiency, biomass composition and enzymatic
hydrolysis.

INTRODUCTION

MATERIAL AND METHODS

Thermo-mechano-chemical pretreatment: Sweet corn residues are introduced in to the twin screw extruder in module 1. Biomass goes through module 2 in which the NaOH solution is
introduced. The NaOH/SC ratio vary from 4,0% to 10,5%. The temperature of modules 2 and 3 was modify from 110-170°C and internal temperature was monitored by a probe.
Liquid/solid ratios were kept constants. In module 4, a sulfuric acid solution is injected to neutralize the alkali. A filtration step is ensured in module 6, a mechanical pressure is apply by a
reverse screw inducing the formation of a dynamic plug producing a liquid/solid separation. Modules 7-10 were kept at 50°C to follow bioextrusion conditions.
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RESULTS

Filtration

 Exudate's dry matter is higher at low
NaOH/SC ratio

 Temperature has a low impact on the
DM

 At high NaOH/SC ratio the dynamic plug
is more unstable and the filtration
efficiency is decrease

 Unstable filtration is reached at high
NaOH/SC and high temperature

CONCLUSION

Extrudate
composition

 Alkali concentration seems
to decrease the
hemicelluloses content of
extrudate

 Temperature shows less
effect on hemicelluloses
solubilization

 As the NaOH/SC ratio is
increase hemicelluloses are
washed and go to the
filtrate

 Cellulose content in
extrudate is raised as
NaOH/SC ratio is increased

 The fiber is enriched in
cellulose as the
hemicelluloses are
solubilized by NaOH

Enzymatic hydrolysis:

 Hydrolysis at 6 % NaOH/SC ratio allows 
good hydrolysis of cellulose and 
hemicelluloses, at lower alkali 
concentration the hydrolysis is less 
efficient 

 Temperature has an influence mainly in 
xylose production, a maximum is 
observed at 130°C 

Scatter plot of extrudate dry matter (DM) vs alkali concentration and 
internal temperature 

Glucose and xylose conversion after 48h of hydrolysis of extrudates obtained at 6,0% NaOH/SC ratio  

Scatter plot of hemicelluloses (a) and cellulose (b)
content in extrudate (% of fiber) vs alkali
concentration and internal temperature
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Scatter plot of hemicelluloses content in extrudate
(% of fiber) vs alkali concentration and internal
temperature

 In order to obtain a efficient filtration by a stable dynamic plug, NaOH/SC ratio has to be lower than 10% and temperature below 150°C
 As the alkali concentration is increased the hemicelluloses are solubilized and cellulose content in extrudate is increase showing that the pretreatment allows the preservation of substrate
 Hydrolysability maximum is reached at 130°C and NaOH/SC ratio of 6,0% : glucose conversion of 70% and xylose conversion of 80% of the potential sugars in extrudate
 Characterization of extrudate at different temperatures is necessary for a better understanding of its effect on biomass


