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Ethanol (% of theoretical maximum)
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Interactions manifested among the investigated influencing factors and their
effects on the ethanol yields. A: the presence of O, and the concentration of
total monomeric sugars; B: the initial pH and volume of yeast inoculum; C: the
initial pH and process temperature

Prediction of the optimum areas for maximizing ethanol yield values as a
function of backset and lig. addition (A) as well as the initial pH and
inoculum volume (B). Maximizing the ethanol yields from hemicellulosic
hydrolysate (C).
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A multiproduct approach + simplification

Feed formulations
Therapeutics
Food
Cosmetics

Biodiesel
Edible oil
Nutraceuticals
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Cell disruption/pretreatment

Extraction

Further processing

Bioethanol
Biobutanol
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Feed formulations
Cosmetics
Nutraceuticals




Production Downstream processing Applications
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External fields




External fields

Algae Cells Functional Food and
Nutraceutical Ingredients

HARVEST DISRUPTION PURIFICATION

Cell concentration  Extraction of cell components  Separation of cell components

10 cm

NOVEL On-a-chip Approach



External fields

ULTRASONICATION AND SONOCHEMISTRY (20 kHz — 80 kHz)
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External fields

ACOUSTOPHORESIS (150 kHz — 3 MHz)
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External fields

Microalgal Extraction and Separation Unit Consisting Food-grade
PROPOSITION Cultivation of Stacked Acoustic microfluidic Chips Microalgal Components




Harvesting of microalgal cells
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cell concentration

DISRUPTION

release of cell components

o9, . 9
® @ 8 A
&9 o ® &9 /
% 9 s
9 QQ °J / 4
= 98 > ) 4
1-2 MHz 1 o, .
o LS "
=, Ry
R i % @"
| Direction of Flow | 30-150 kHz 3

ACOUSTOPHORESIS

separation of cell components
© °
< "/
/ -
O

=2 MHz °
‘.
X .
J [}
S - °
L
A PO
) Ve
°
~ LI

~—

\

=

Intact algal cell (&)
Chloroplast N
Nucleus ®
Starch granule °
Lipid bodies B

Polyphenols ®



Harvesting of microalgal cells

Determine the acoustic properties of selected microalgal cells and their components
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Harvesting of microalgal cells

Velocity profile

Harvesting chip: Height = 110 um; Length = 1000
um (1mm); Frequency = 3400 kHz

Acoustic profile + cell concentration



External fields

Microalgal
Cultivation

PROPOSITION

Extraction and Separation Unit Consisting
of Stacked Acoustic microfluidic Chips
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Microalgal Components
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Mild cell disruption
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Mild cell disruption 164
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External fields
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Fractionation of cell components
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Fractionation of cell components

| —

Velocity profile

Separation chip: Height (focussing domain) = 248 um ;
Length (focussing domain) = 1000 um ; Height
(separation domain) = 124 um ; Length (separation
domain) = 2300 um ; Frequency = 3200 kHz

Acoustic profile + acoustophoresis cell components
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