9/22/2021

UNIVERSITY
OF TWENTE.

BIOCHEMICALS

SASCHA KERSTEN

EEEEEEEEEEEEEEEE

IN THIS PRESENTATION:

——o—o—o0—

MOTIVATION ORGANIC ACIDS PLASTICS ETHYLENE GLYCOL
SUGARS
UNIVERSITY
OF TWENTE.




9/22/2021

MOTIVATION

High value

tical &
jcals

Pharm
Fin

Food &
Feed

Bioplastics & Polymers

Low
volume

Low value
UNIVERSITY
OF TWENTE.
‘C’ rejection methanol
1 —
G ‘H’ addition
- cellulose §:
g
lignocellulosic )
T 34—
T -
g methyl ethanol
) levulinate DME
2 24 —
oic L ethyl
Ievulinate
lignite,
hydrothermal o butanol
1/4  —| liquefaction lignin MTHF
oil N MTBE
-1 FAME diesel (FT)
) FAEE[y diese
antracitg e o gasoline
S cruce ol kerosene methane , hydrogen
0 — T I T NN
0 1 2 3 4 UNIVERSITY
HIC [mole/mole] ——p»- OF TWENTE.




9/22/2021

ORGANIC ACIDS
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SUGARS FROM PYROLYSIS
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PLASTICS: LIQUEFACTION

Our work was on bio-plastics originated from our work on liquefaction

; I _ Pyrolysis Direct Liquefaction

450 - 550 300 — 400
P, bar ~1 50 - 350
Reaction Environment Gas / Vapor Liquid (solvent)
Liquid yield, % on C basis 50 - 60 75-95
H,O content liquid, % 15-35 <5
O content liquid, % 35-45 12 - 20
Mol Weight, Da 18 - 2x103 18 - 2x10*
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PLASTICS: LIQUEFACTION

Solvent
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PLASTICS: LIQUEFACTION
Improved understanding of chemistry and role of solvent (still work to do)
Very high oil yield ( > 90 % C) can be obtained
Several processes proposed and studied experimentally
Liquefaction/  Oil yield  Qil characteristics® (dry) Energy Production De-
Pyrolysis H/Cy  MCRT HHV requirement” cost centralized
(C%) W%  (MJ/kg) (% of wood ($/bb])
HHV)
Light oil 90 0.6 10 31 8 60 Yes
VGO 58 038 35 33 9 64 No
LCO 57 0.7 33 30 3 61 Yes
Pyrolysis 54 0.4 26 22 8 837 Yes
Oil is still too heavy and has too high cooking tendency
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BIO PLASTICS
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ETHYLENE GLYCOL
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ETHYLENE GLYCOL
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CONCLUDING REMARKS
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