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ACHEMA 

Interim Results of Bio-EOL Project 
 

The «Biobased World» congress held at the ACHEMA chemical engineering show (15 to 19 June 

2015, Frankfurt/Main) was the venue selected by PFI Biotechnology to report interim results of the 

current CORNET Bio-EOL Project. In a paper entitled «Sustainable Recycling of Polylactate Based 

Waste», Dr. Michael Müller presented hydrolysis technique developed at PFI which permits 

degradation of polylactide (PLA) to the fundamental building block lactic acid which can be reused 

for production of new PLA in a cradle-to-cradle approach. Over 90 percent of the PLA hydrolysed 

become available as lactic acid for industrial processes. 

 

Europe is presently facing a structural change: from a traditional oil-

based economy to a bio-based one. The bio-economy is already 

placing new products on the market: for example, polylactide-based 

consumer goods. Polylactide (PLA) is a biodegradable synthetic 

polymer material produced from biomass. 

 

Latest Trend: Bioplastics 

Figure 1 shows a classification of bioplastics. The outlook for PLA is good; annual global production is 

expected to rise from the current level of 180,000 t to 800,000 t in 2020. A wide variety of products 

can already be manufactured from PLA, ranging from films, via textile fibres, to specialty products for 

medical applications. However, one important criterion for a sustainable bioeconomy is that any 

competition between the biomass used and food production should be minimised. Against this 

backdrop, increased use of biogenic waste and the topic of recycling become of critical important. 

 
 
Fig. 1: Classification of bioplastics 

Source: European Bioplastics, Institute for Bioplastics and Biocomposites, nova-Institute (2014) 
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PLA Recycling: Hydrolytic Degradation to Lactic Acid 

PLA is currently marketed as compostable and hence environmentally friendly plastic and is used 

primarily in the packaging industry. An innovative recycling process for PLA offers a way to mitigate 

the long-term fierce competition for biomass and to alleviate the pressure to use ever more arable 

land for biomass cultivation. PLA can be degraded to its monomeric unit, viz. lactic acid, by 

hydrolysis. After appropriate work-up, this lactic acid could be reused in industrial processes. Lactic 

acid has applications in the pharmaceutical, cosmetic, food, and other industries. Re-polymerisation 

of the lactic acid to regenerate PLA is likewise conceivable. In this way, new PLA could arise from old 

material without incurring any of the typical deterioration of properties accompanying the traditional 

recycling of plastics. 

 

The method used for PLA hydrolysis is 

based on the technology developed at PFI 

for digestion of straw. The PLA is mixed 

with water and acid in a pressure vessel 

and heated to over 150 °C. Water remains 

in the liquid phase owing to the high 

pressure. After about 60 minutes the 

process has gone to completion and the 

formerly solid PLA has all dissolved. Lactic 

acid concentrations of over 300 g/l and 

yields exceeding 90 percent can be 

achieved in this way. By way of 

comparison, fermentative production of 

lactic acid under the best of all laboratory 

conditions can attain at most about 100 g/l. 

Purification of the lactic acid from the PLA 

hydrolysate is expected to be as 

straightforward as that of lactic acid 

produced by fermentation. Depending 

upon the starting PLA, work-up could be 

even simpler because the hydolysate 

contains fewer by-products. 

 

The greatest challenge to be met in 

implementation of the PLA recycling 

system lies in the separation of PLA-based materials from municipal waste. An appropriate sensor 

technology will have to be developed for waste sorting facilities. For this reason, the present system 

is of interest primarily for PLA-processing facilities operating under relatively well controlled 

conditions where the production waste that accumulates is of known composition.  
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Other biodegradable plastics such as poly(butylene adipate terephthalate) (PBAT), which is often 

blended with PLA, are not dissolved in the new hydrolysis process. The process thus has the 

additional advantage of offering a means of fractionating PLA. 

 

Power Generation from Biobased Plastics by Conversion into Biogas 

Assessing the possibilities of power generation from biobased plastics by anaerobic fermentation to 

form biogas is another goal of the Bio-EOL project. PLA is known to resist degradation under these 

conditions. It could, however, be demonstrated that the lactic acid solution obtained by hydrolysis 

can readily be converted into methane. This could be of interest for waste fermentation plants using 

waste contaminated with packaging materials as feed. Thus, if the contaminating packaging material 

consists of PLA, upstream hydrolysis could serve to degrade the packaging to lactic acid with a 

concomitant improvement in the biogas yield and also obviate the need for prior sorting.  

 

An economic assessment of process is scheduled for the coming months. The project partner will also 

determine the CO2 footprint in a Life-Cycle Assessment (LCA) and compare the result with the 

traditional recycling procedure. 

 

 
Fig. 2: Sustainable repolymerisation-based value chain for PLA 

 
 

 

The complete ACHEMA presentation can be found here.  

 

Further information 

Dr. Michael Müller 

EU Project Manager Biotechnology and Microbiology 

Phone: +49 6331 2490 850 

E-Mail: michael.mueller@pfi-biotechnology.de  

http://pfi-biotechnology.de/fileadmin/user_upload/media/Biotechnology/2015-06-18_ACHEMA_BioEOL_MM_ALT.pdf
mailto:michael.mueller@pfi-biotechnology.de

