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History
Our mission:

Our research is aimed at sustainable 
intensification. We analyze, model and 
evaluate bio-economic production 
systems. We develop and integrate new 
technologies and management strategies 
for a knowledge-based, site-specific 
production of biomass, and its use for 
food, as bio-based materials and fuels - 
from basic research to application. 
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 SDG‘s statt Ressourcenknappheit, 
Kostenzwänge…
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Table 1: Overview of chemicals that are currently 
produced, or could be produced, from biomass 
together with their respective market type, size of 
the market, and potential biomass feedstock. Major 
players involved are also given.

M.A. Abdel-
Rahman et al. 
Journal of 
Biotechnology 
156 (2011) 286– 
301
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PERCAL will exploit Municipal Solid Waste (MSW) as feedstock to develop intermediate chemical 
products at high yield and low impurity level with huge industrial interest. These will be 
complementary to the bioethanol, to achieve a cascade valorisation of the MSW components, i.e.:

• Lactic acid (LA) to produce: 1) Eco-friendly ethyl lactate solvents by reactive distillation 
from lactic acid & bio-ethanol to be used in cleaning products and inks and 2) hot-melt 
adhesives for cardboard and other non-food applications in combination with maleic anhydride 
by reactive extrusion.
• Succinic acid (SA) as an intermediate building blocks to production of polyols for the 
polyurethane industry.
• Biosurfactants by chemical and/or microbiological modification of protein and lipid fraction from 
remaining fraction of MSW fermentation.

CHEMICAL BUILDING BLOCKS FROM VERSATILE MSW BIOREFINERY

http://www.percal-project.eu/ 

GA745828 funded by

http://www.percal-project.eu/
http://www.percal-project.eu/


WP 2 Tasks

Task 2.1. Screening and selection of new/alternative 
bacterial strains

Screening and selection of new/alternative bacterial strains … 
the most promising microorganisms in first simple 
fermentations in tubes, bottles, shake flasks and lab-scale 
bioreactors.



WP 2 Tasks

Task 2.2. Fermentation processes for converting biogenic 
fraction MSW into lactic acid 

Develop efficient fermentation processes for converting bio 
waste into lactic acid (L(+) isomer). Mixtures and/or single 
fractions of the (C6/C5) sugar solution from pre-treated 
fractions will be converted to lactic acid in order to provide 
compounds for further processing steps.



WP 2 Tasks

Task 2.3. Downstream processing (DSP) for recovery of lactic 
acid



Scale-up of bioprocesses



3/7/2019 10

Pilot plant facility
• pilot facility for production of lactic acid at the ATB consequently fills a 

gap in the various phases of bioprocess engineering
• provision of product samples is intended to open up 

the possibility of interesting partners in industry with 
specific product requirements in various applications

BIOSTAT® Bplus (Sartorius BBI Systems GmbH, 
Germany) equipped with a digital control unit DCU 
for the continuous fermentation with cell recycling 

scale up

Pilot fermentor Type P, 450 L 
(Bioengineering AG) 

Venus, J.; Richter, K.: Development of a Pilot Plant Facility for the Conversion of 
Renewables in Bio-technological Processes. Eng. Life Sci. 2007, 7, No. 4, 395-402
Pleissner, D.; Dietz, D.; van Duuren, J.B.J.H.; Wittmann, C.; Yang, X.; Lin, C.S.K.; Venus, J.: 
Biotechnological production of organic acids from renewable resources. Advances in 
Biochemical Engineer-ing/Biotechnology 166 (2019) pp. 373-410



Pilot scale experiments...

Yield of 0.94 g/g

Final LA concentration of 60.7 g/L

Complete consumption of glucose... 
Residual sugars approx. 10 g/L

Max optical purity of 93% L-LA

Yield of 0.94 g/g

Final LA concentration of 61.1 
g/L

Max optical purity of 98,5% L-LA

Without pre-treatment With pre-treatment



Conclusions
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• OFMSW hdrolysate is a good substrate.  Total sugars 
concentration in the hydrolysate exceeding 70 g/L in some 
cases.

• Screening showed that many B. coagulans are able to 
grow and produce LA with high yields. The strain A166 
has been selected for further work.

• The initial concentration of LA (racemic mixture) in the 
hydrolysate means that a pre-treatment is 
necessary if high optical purities are required.

• Pre-treated hydrolysate can reach a L-LA of above 
98%. 

• Experiments at the technical scale (30L) showed a 
conversion over 90% of sugars into LA.
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