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THE OPPORTUNITIES
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Target compounds to recover from food waste:
Galanakis, C.M. Trends Food Sci. Technol. 2012, 26, 648



OPPORTUNITIES FOR SCIENCE

Novel highly s ecific‘ Novel highly sensitive }
oy oP characterization methods Novel highly selective

separation methods catalytic conversions

Separation pre-conversion

Separation during conversion

Separation post-conversion

Integration of separation and conversion?



INTEGRATING
SEPARATION AND CONVERSION

Issues with traditional fractionation methods

* High boiling compounds
« Decomposition prior to boiling
« Similar functionalities and MW

-

\_

Molecular recognition methods may be useful for separation and conversion

Recognition via specific intermolecular interactions:

~

Functionality, charge distribution, molecular shape

Molecular sieving

/

Integration of molecular recognition with catalysis as a tool

to enhance separation and conversion efficiencies



MICROALGAL OIL: A CASE OF
A SIMPLE COMPLEX MIXTURE
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SELECTIVE SEQUESTRATION OF
OIL COMPONENTS

Solvent extraction
Fluorous phase extraction

Solid adsorbents

Tailored for specificity
need multiple extractants...

Solid sorbents: large surface areas — Porous materials 1000s m?/g

[* Polymers, carbons, silicas, etc.

[* Functionalization with recognition agents: organosilane chemistry

J. Mater. Chem., 20, 7924-7937, 2010 9



SELECTIVE SEQUESTRATION OF

COMPONENTS VIA CHEMICAL INTERACTIONS

Sequestration of FFA
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 Palmitic acid = Glyceryl Tristearate - Ergosterol “ Squaleng

ACS Appl. Mater. Interf., 4, 1003-1009, 2012
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HYDROGENATION OF FATTY ACIDS
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ACS Catal., 3, 2750-2758, 2013

J Catal., 314, 142-148, 2014
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ADDITIONAL POSSIBILITIES

H,, A
R-CH,-CH,-COOH - - — Hydrocracking
(I &
( . H
R-CH,-CH,-CHO —C° JR.CH=CH, — % » R-CH,-CH, Decarbonylation
A H2
' -H,0 H -
R-CH,-CH,~CH,-OH g——== R-CH,-CH=CH,—— R-CH,-CH,-CH, Hydmd(elj’ége”at'on
200 nm
—— 100 ® Cu/FeOx-MSN
- Ce0, 2> 80 Ce02
250 °C, 30 bar H, £
© 60
k]
@ 40
Cu/FeOx-MSN = 4
180 °C, 30 bar H, e i .

Aldehyde Alcohol Hydrocarbon

ACS Catal., 5,6719-6723, 2015

16



INTEGRATING SEPARATION AND CONVERSION

Two independent types of selectivity:
» Selective capture of FFA— Amines

Complex mixture « Selective conversion of FFA — Ni-MSN
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BUT... SYNERGISTIC EFFECTS
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