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nova-Institute’s renewable carbon approach

https://renewable-carbon-initiative.com/
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Promising Bio-based chemical targets as assessed 2021
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113 million 

tonnes by 2050

38% of all organic chemical 

production globally

more conservative scenario: 26 million tonnes 17.5% of the total organic chemical 

market

Global production capacities of bioplastics 

2022-2027



Examples of biomass resources
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Insect and Algae



(Different) Composition & 
Behaviour of (lignocellulosic) 

Biomass
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M.A. Abdel-Rahman et al.

Journal of Biotechnology 156 (2011) 286– 301

V. Menon, M. Rao

Progress in Energy and Combustion 

Science 38 (2012) 522-550

N. Mosier et al. / Bioresource Technology 96 (2005) 673–686



The processes for producing organic acids from 
biomass/residues include the following 4 main steps:

Pretreatment - breaking down the structure of the feedstock matrix

Enzymatic hydrolysis - depolymerizing biopolymers like starch, 
cellulose etc. to fermentative sugars, such as glucose (C6) and 
xylose (C5), by means of hydrolytic enzymes

Fermentation - metabolizing sugars to organic acids, such as, lactic 
acid generally by LAB

Separation and purification - purification of organic acids acid to 
meet the standards of commercial applications
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Pilot plant facility for lactic acid fermentation at Leibniz Institute for Agricultural Engineering and Bioeconomy (ATB Potsdam)



Key Platform Chemicals from Alternative Feedstock 
(LA as a monomer for PLA)
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López Gómez, J.P. et al.: Assessing the organic fraction of municipal solid wastes for the production of lactic acid, 
Biochemical Engineering Journal 150 (2019), 107251, https://doi.org/10.1016/j.bej.2019.107251
López Gómez, J.P. et al.: From Upstream to Purification: Production of Lactic Acid from the Organic Fraction of 
Municipal Solid Waste. Waste Biomass Valor 11 (2020) 10, 5247–5254, https://doi.org/10.1007/s12649-020-00992-9

Yield of  0.94 g/g

Final LA concentration of  61.1 g/L

Max optical purity of  98.5% L-LA

https://doi.org/10.1016/j.bej.2019.107251
https://doi.org/10.1007/s12649-020-00992-9
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Chemicals from Biomass: A Market Assessment of 

Bioproducts with Near-Term Potential 
Mary J. Biddy, Christopher Scarlata, and Christopher Kinchin - National Renewable Energy Laboratory 

Data Gaps 

Scale-up of lactic acid production would require clean, cheap sugars 

from lignocellulosic biomass to compete with commodity sugar and 

starch substrates. There is a lack of data about lactic acid production 

and purification from biomass hydrolysates, including issues of C5 

sugar utilization, although it appears work has started to address some of 

these issues. 

This report is available at no cost from the National Renewable Energy Laboratory 

(NREL) at www.nrel.gov/publications

Technical Report NREL/TP-5100-65509 - March 2016/Contract No. DE-AC36-08GO28308 

http://www.nrel.gov/publications


Technologies & Innovations – Continuous fermentation
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Optically pure L-(+)-LA (>99.0 %)

DOMAIN-INVARIANT MONITORING FOR LACTIC ACID 

PRODUCTION: TRANSFER LEARNING FROM GLUCOSE 

TO BIO-WASTE USING INTERPRETABLE MACHINE 

LEARNING

http://dx.doi.org/10.2139/ssrn.5012080

https://dx.doi.org/10.2139/ssrn.5012080


Pilot scale production of succinic acid, followed by 
the downstream processing (DSP)

25.06.2025 11

Dai, Z., Guo, F., Zhang, S., Zhang, W., Yang, Q., Dong, W., Jiang, M., Ma, J. and 
Xin, F. (2020), Bio-based succinic acid: an overview of strain development, 
substrate utilization, and downstream purification. Biofuels, Bioprod. Bioref., 
14: 965-985. https://doi.org/10.1002/bbb.2063

SA production pathway in microorganism

●Total sugars▲ Succinic acid Acetic acid ■Lactic acid

x Formic acid - - - - Biomass

https://doi.org/10.1002/bbb.2063


Challenges & Future Perspective
Smart Integrated biorefineries in bioeconomy
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The integration of 
thermochemical, 
biochemical, and 

biological 
technologies - a 
sustainable and 

circular 
bioeconomy 
framework. 



Conclusion & Call to Action

BBI Project BeonNAT ”Innovative value chains from tree & shrub species grown in marginal lands as a source of 

biomass for bio-based industries” (BBI grant agreement Nº 887917) – 07/2020–06/2025, https://beonnat.eu/

EU Project BIOMAC “European Sustainable BIObased nanoMAterials Community” (H2020 grant agreement Nº 

952941) – 01/2021–06/2025, https://www.biomac-oitb.eu

25.06.2025 13

o Alternatives for the production 

o Cheap biomass

o Continuous process

o Scale-up

o Innovation

o Collaboration

o Policy support

https://beonnat.eu/
https://www.biomac-oitb.eu/


Thank you for your attention!

With the support of:

Contact:

Dr. Agata Olszewska-Widdrat (program coordinator, group leader)

Dr. Joachim Venus: jvenus@atb-potsdam.de

Leibniz Institute for Agricultural Engineering and Bioeconomy (ATB)

Max-Eyth-Allee 100, 14469 Potsdam, GERMANY

Fon: +49(331)5699-857 |  email: aolszewska-widdrat@atb-potsdam.de

https://youtu.be/JnkB0WRIO-o
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