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Biorefinery: Feedstocks
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Biorefinery: Feedstocks

Structure of 

lignocellulosic biomass

Ref.: Hernández-Beltrán et al., 2019
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Biorefinery: Feedstocks

▪ Goal of pretreatment
• Mobilisation of components

▪ Steps
• Extractives

• Hydrolysis of hemicellulose

• Dissolution of lignin

• Cellulose kept in good quality

▪ Targets
• High quality products

• 100% valorisation

• Low energy demand

• Low investment and running costs 

© pixabay.com

3-5 %

20-35 %

30-45 %

15-30 %

3-9 %

Extractives

Hemicellulose: 

C5 mixed sugars

Cellulose:

C6 polymer

Lignin:

Phenolic polymer

Ash – Inorganic material
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Biorefinery: TU Wien Approach

Section 2

Lignocellulosic Platforms

Section 1
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Biorefinery: Pretreatment and Conversion Technologies

▪ Mechanical treatment (mechanical pulping)

▪ Chemical pretreatment (chemical pulping)

− Sulfite (SPORL)- or Sulfate (Kraft)- cooking

− OS, LHW, DES, PAA

▪ Biochemical conversion

▪ Thermochemical conversion

TU Wien approach

TU Wien approach

TU Wien approach
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Biorefinery: TU Wien Approach

• Extractor Volume 1, 3.7, 10 Liter

• 220°C / 30 bar 

• Hydrothermal processing – (LHW, OS, Soda, etc.)



ICEBE Biorefinery

8

IEA Task42 – Vernetzungstreffen – 13.10.2022

Biorefinery: TU Wien Approach

Precipitation:

Colloidal lignin

Pulp and 

paper 

industry

Fungi:

Antibiotics; Erythritol

Microalgae:

Oils; Protein
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Raw 
Material

Bioactive 
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OS

Hemicellulosic 
Sugar Extract

Cellulose-Enriched 
Pulp

Lignin 
Extract

Platform 
Valorization

Core Sections

Polyphenols, Terpens,

Pigments, Cannabinoids

Stilbens, Flavonoids
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Biorefinery: TU Wien Approach
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Serna-Loaiza, S.; Kornpointner, C.; Pazzaglia, A.; Jordan, C.; Halbwirth, H.; Friedl, A. Biorefinery 

concept for the valorization of grapevine shoots: Study case for the Austrian variety Grüner 
Veltliner. Food and Bioproducts Processing 2022, In Press.
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Biorefinery: TU Wien Approach
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Biorefinery: TU Wien Approach
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Biorefinery: TU Wien Approach
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Biorefinery: TU Wien Approach
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Closing the loop: Towards a self-sufficient biorefinery

Bioactives 
Extraction

Raw 
Material

Bioactive 
Extract

LHW

OS

Hemicellulosic 
Sugar Extract

Cellulose-Enriched 
Pulp

Lignin 
Extract

Platform 
Valorization

Core Sections

Energy Production
(e.g., combustion)

Stream 
Divider

Biogas + Energy 
Production

Energy 
Production

Energy self-supply

Feedstock: Biorefining

Feedstock: Energy production

Stream 
Divider

Stream 
Divider

Biogas



Self-sufficient Biorefineries

15

IEA Task42 – Vernetzungstreffen – 13.10.2022

Closing the loop: Towards a self-sufficient biorefinery
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Closing the loop: Towards a self-sufficient biorefinery
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Closing the loop: Towards a self-sufficient biorefinery
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Closing the loop: Towards a self-sufficient biorefinery



Thank you for your attention!

Questions• Contact Links:

Sebastian Serna-Loaiza

sebastian.serna@tuwien.ac.at

https://www.linkedin.com/in/sebastian-serna-loaiza-b9735596/

https://www.tuwien.at/tch/icebe/e166-02ICEBE Biorefinery
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