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Background

Microalgae biorefinery is an emerging concept for complete valorisation of
microalgae biomass. However, current DSP techniques for microalgae
involve harsh conditions, causing major loss of protein functionality. Ionic
liquids, a mild alternative solvent for microalgae, tend to be fossil-based,
expensive, non-biodegradable and toxic.

Deep eutectic solvent (DES), a new class of melts, are gaining interest as a
green and cheap version of ionic liquids. DES offer more flexibility in tuning
its physicochemical properties. These solvents have been also used for
extraction of lignocellulosic biomass and bioactive compounds, but never
been applied on microalgae. Despite that, high viscosity and unsuccessful
back-extraction hinder the application of DES.
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Microalgae biorefinery

What are deep eutectic solvents?

« Eutectic mixture of 2 (or more) compounds instead of ion pairs.
« Formed by self-association via hydrogen bonding.
« Easy preparation from renewable starting materials.

Phase Diagram

Left to right:
Sucrose, fructose, glucose, malic acid, Suc:Fru:Glc
(1:1:1), Suc:Mal (1:1) from (Choi et al, 2011) %mol B >

Objective

« Screening of suitable DES for extraction of biomolecules.
Developing back-extraction strategy for deep eutectic solvents.
Investigating effect of DES on algae cell wall and components.
Understanding the governing principles of DES physicochemistry.
Designing DES-based extraction system for microalgae.
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Approach

I. Extraction and back-extraction

Screening of deep eutectic solvents \
Solubility of model compounds

« Effect of solutes on phase diagram

- Effect of change in T-, pH-, pressure-,
ionic strength-, or composition on
solubility

Biomolecules i.e proten@

oil, carbohydrate, etc.

Undesired mixture
DES solution ~—_ behaviour

II. DES-based microalgae extraction

-
« Effect of DES on microalgal cell wall
« Extraction yield and selectivity

« Correlation between
molecular interaction
and physicochemical
properties

/

IV. Extraction system design

~

« Diffusivities of biomolecules in DES
« Non-ideal behaviour of DES
« Design extractor to improve mass transfer

 Performance & techno-economic analysis
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