» |
. v ' 2 ' v NORWA__;! SINTE

SWEQEN:.’ @ Perstorp
DENMARKm s

™O i RLAND. a1© evonik
w+ NETHERLAND \ GERMANY e

Lignin Biorefinery Approach =~

: . £ASC Oxiris 9
LEITET sPaN |
USINEG cleCtrocnemicCal FIOW  ewes==%

A. M. Valdivielso

LEITAT Technological Center. C/ Pallars 179-185- 08005 Barcelona — SPAIN — avaldivielso@leitat.org Tel. (+34) 93 788 23 00 Ext. 4103

LIBERATE will deliver a pilot scale electrochemical plant to demonstrate the commercial opportunities of
converting low cost lignin feedstock in high value biosustainable chemicals.
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N @ 1. From Kraft lignin 7% yield of Vanillin
2. Organosolv lignin > 35% yield of Phenolic derivate
J 3. Cyclohexanol up to 80% of propyl adipic acid
4. A biorefinery process:

* Renewable energy fluctuations without loss in efficiency

Desorption

Decomposition
of raw material

W * Better energy efficiency (95% improvement) and Resource efficiency (350% improvement)
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ELECTROCHEMICAL * 29 times less CO, than the conventional petrochemical alternatives.
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Lignin precursor chemistry defined
‘:5?) ESL E;L ;j\i Antioxidants
Lot LYY LIV LY

(o) I Phenol formaldehyde adhesives
R * Mixed phenolic derivatives

Lignin
H oo" oooooo
S
g et e Aromatic aldehydes

(o)
HO 7‘/\5\)‘\0“ » Polyamide

Cyclohexanols * 0

CHIMAR.
OXIIIS
vEGARA Resis

Kraft Lignin

Demonstration of pilot line
achieves project objectives
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Caprolactones

223

3-propyladipic acid * Unsaturated polyester resins .
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Organosolv Lignin Electrochemical Reactors A o G
* Production of different . Flectrode materials and shapes were performed using —
organosolv lignins for improved different techniques.
electrochemical depolymerisation . cyrrents up to 240 mA/cm? without micro- or macroscopic : : o'l /
efficiency (differences In corrosion or significant loss of efficiency N IRy -
depolymerisation rates validated) e Reactors are under validation ¥

Electrochemical process and downstream

* Vanillin from commercial kraft lignin up to 6 % of vyield

* Propyl adipic acid production: 60% of yield.

; * Downstream process: Selectivities around 85% for lignin and
Twe - up to 75% for different phenolic compounds. Coupling with
\LEXBi,ch&Ba,k ion exchange resins, nearly 100% of the mono aromatic

i phenols could be recovered.
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