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Using isopropanol as a capping agent in
hydrothermal liquefaction of kraft lignin

Introduction Conclusions

To make use of aromatic units from lignin as chemicals or fuel Hydrothermal liquefaction of kraft lignin, with IPA as a
additives, a first step is to break down the molecular structure of capping agent, did not produce any apparent liquid organic
the lignin. Hydrothermal liguefaction (HTL), where the lignin is phase. However, the IPA capped unwanted repolymerisation
depolymerised in hot pressurised water, is one way to break the reactions seen by a reduction of the yield and weight

lignin structure. However, the depolymerised material is reactive average molecular weight of the char.

and suffers from repolymerisation which forms undesired char.

Also, the reaction conditions, 290-335 °C at 250 bar for 12

We investigated mitigation of the repolymerisation by adding min, were severe enough to break the major inter-unit ether
isopropanol (IPA) as a capping agent in HTL of kraft lignin.? linkages in the lignin.

Structural changes Molecular weights and yields

The molecular weight distributions showed that the
weight average molecular weight of the char was
reduced with increased IPA/dry lignin loading.

HSQC NMR measurements showed the
typical inter-unit ether linkages in the lignin
to be broken during the process.

Increasing the |IPA/dry lignin loading in the reaction
system caused an increase In the vyield of
precipitated solids while the char yield was reduced. This
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Method
etnoas
Softwood kraft lignin, isolated with the LignoBoost process, was depolymerised using hydrothermal 101
liguefaction at the following conditions 0
0 06 1 2 273 4 4.9
290-335°C 5 wt% lignin IPAlignin
250 bar | 1.6Wwt% Na,CO, Yields of the product fractions with ASO being acid soluble organics.
12 min residence time 99 ml batch reactor
0-24 wt% isopropanol (IPA/dry lignin 0-4.9)
The reaction mixture was quickly heated in a custom-made batch reactor by pumping a mixture 1. Ahlbom, A., Maschietti, M., Nielsen, R., Lyckeskog, H., Hasani, M. and Theliander, H..

containing lignin and |IPA into a pre-heated water and Na,CO5;-mixture. The reaction product was Energies 14, 932 (2021)
ejected after the specified residence time and quickly quenched in an ice-bath. Fractionation of the 9 ’ '
product produced char, precipitated solids and acid soluble organics (ASQO). 2. Mattsson, C. et al., Biomass and Bioenergy 95, 364-377 (2016).
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