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Certified soil-biodegradable ecovio® mulch film as contributor to 

sustainable agriculture

5 ecovio® is the trade name for BASF’s compounds based on ecoflex® and polylactic acid (PLA)

Dialogue, biodegradation standards and development of certified biodegradable products

Soil

EN 17033

Certified 

soil-biodegradable 

mulch film
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ecovio® M2351 mulch – biodegradation in soil according 

to EN 17033

At 181 days, 89.1%

biodegradation, relative to 

cellulose was measured –

absolute biodegradation of 

94.4% (±1.7%). 

Where is the rest?
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Decisive methods for understanding ecovio® mulch film’s 

biodegradation in soil

Microbial colonization Enzymatic hydrolysis Microbial metabolism

Where does the 

polymer carbon 

end up?

Polymer Oligomers Monomers & other 

small molecules

Microbial 

biomass

Clay mineral Soil organic matter Fe & Al oxides

Bound residues

Degradation & transformation

1

Modified 13C labeling of the monomers

2 3

Bulk

material

CO2

Method toolbox: 13C labelling, CRDS (Cavity Ring Down Spectroscopy), Nano-SIMS (nanoscale secondary ion mass

spectrometry), 13C-DNA SIP (DNA - Stable Isotope Probing), soil extraction methods
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10 µm

Conversion into microbial biomass shown by nanoscale

secondary ion mass spectrometry (NanoSIMS)

Conversion of PBAT (all monomers) into microbial biomass has been proven.

Images reprinted with permission of AAAS. From Zumstein et al.,Science Advances 2018;4: eaas9024.

poly(butylene adipate-co-terephthalate)

PBAT: labeled in adipate

*
*

Mulch film 

Bacteria

Fungi

Enrichment of labelled

polymer derived

carbon (red) in fungi

13C / (12C + 13C) (%)

13C atom percent

Fungi

Modified 13C labeling of the monomers
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Predictive biodegradation modelling

How is a model developed?

10

Calculations 

using Quriosity

Predictive 

model 

generated

New 

structures 

synthesized

Biodegradation 

tests

A novel machine learning model accurately predicts the biodegradation 

of polymers in different end-of-life environments.

Data 

collected and 

analyzed

Model correlation with lab tests:
Biodegradation in biotest 

%, OECD 301, 28d

Biodegradation predicted by model 

% BD

Shaded band shows 95% 

prediction interval

RMSE = 8.6%

R2 = 0.87

PValue = <0.0001
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700 microbes

indentified

EN 17033

60 soils

investigated
Field trial in 

Switzerland

eocio films tested

for different crops

Predictive model

polyester in soil

CRDS, 

NanoSIMS, 

solvent extraction

established

6 publications in 

high impact

journals

Austria case study

constructive

dialogue




