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Introduction

Separately collected biowaste is a
valuable resource for the generati-
on of renewable electricity and heat
as well as high quality fertilisers and
soil improvers in anaerobic digesti-
on (AD) and composting plants. In
Germany, just over 4 million ton-
nes of kitchen and garden waste
(biowaste) are now collected from
households via biowaste bins, and
the trend is rising.

To continue this success story and
meet the strict legal requirements
for compost quality under the Ger-
man Biowaste Regulation (Bioab-
fallverordnung) and the law on fer-
tilizers, thus maintaining confidence
in the AD and composting industry
in the long term, contamination in
the end product must be kept to an
absolute minimum. This applies es-
pecially to plastics, which spoil the
appearance of compost and contri-

bute significantly to spreading mic-
roplastics in the environment.

One way to make cleaner compost
is fo use compostable plastic bags
for biowaste collection.

Here we provide some background
information about these bags.

How quickly do compos-
table plastic bags for bio-
waste collection decompose?

In an industrial composting pro-
cess, compostable plastic bags
degrade as quickly as they need
to in practice in order to produce
finished compost — that is to say,
within the standard composting
cycle of the most common sys-
tems [1]. Compostable plastic bags
have been optimised for these com-
posting times.

If non-sieved compost containing
not completely degraded compos-

table film residues is added to soil,
the degradation process continues
in the soil and the film residues are
converted into carbon dioxide, wa-
ter and biomass, just like biodegra-
dable mulching films at the end of
cultivation after tillage [2].

According to DIN EN 13432,
compostable plastic bags
must show a minimum of
90 % biodegradation (con-
version to carbon dioxide).
What happens to the remai-
ning 10 %? Do they remain
in the soil as microplastics?

Just as humans digest food and
exhale carbon dioxide, microor-
ganisms use compostable plastic
bags as food and convert them into
energy and building blocks for their
growth and reproduction. Carbon
dioxide and water are produced
during this process. The compos-



table plastic bags’ decomposition
can thus be verified in the labora-
tory based on the amount of car-
bon dioxide that is generated. This
is also a requirement of the DIN EN
13432 standard.

The reason that compostable plas-
tic bags are not 100 % degraded
to carbon dioxide is that microor-
ganisms convert part of their food
(the decomposition products of the
bags) into their own biomass. The
same happens when microorga-
nisms use natural feedstock such as
biowaste or cellulose.

- Compostable plastic bags are
therefore 100 % biologically
converted.

- Carbon dioxide and water
are produced, as well as buil-
dingblocksandenergyneeded
by the microorganisms.

- No microplastics are left in the
soil.

Is only the renewable por-
tion of compostable plastic
bags degraded?

No, even the synthetic building
blocks of the compostable plas-
tic derived from fossil raw ma-
terials are degraded by micro-
organisms and turned info carbon
dioxide, water, energy and biomass
[2]. Microorganisms don’t care
about the renewable or fossil based
origin of their food, they care only
whether it contains energy and buil-
ding blocks that can be exploited
for their growth and reproduction.

According to DIN EN 13432, com-
plete biodegradation must be de-
monstrated for every single com-
ponent of the compostable plastic
bags.

What else does the com-
postability standard DIN EN
13432 require?

This standard not only specifies how
the complete biodegradation of film
bags must be tested — it also needs
to be proven for every single compo-

nent of the film material. The tested
raw materials must be just as bio-
degradable as a natural material,
like cellulose.

Another requirement is that after 12
weeks of composting, 90 % of the
compostable plastic bags are de-
composed to particles smaller than
2 mm. Thus, no more film resi-
dues would visually affect the
compost. In field tests, significantly
shorter decomposition times were
demonstrated [2,3,4].

Last but not least, a plant germina-
tion and growth test must show that
the quality of the resulting com-
post is not adversely affected by
the addition of compostable film
bags. Or to put it another way: the
compost must not have a negative
impact on plant germination and
growth.

Why does the compostability
standard DIN EN 13432 spe-
cify a 12-week composting
period for certified products?

When the DIN EN 13432 stan-
dard was developed, open windrow
composting was the standard me-
thod for decomposition testing.

Compostable plastic bags com-
monly available on the market,
such as those offered by retailers
and some local authorities in Ger-
many, are only about 0.02 mm thick
(20 microns). However, film ma-
terial of a much greater thickness
—e.g. 0.1 to 0.2 mm — is usually
being tested during the certification
process [5, 6]. This means that a
much thinner bag is degraded in a
much shorter composting time than
the 12 weeks specified in the stan-

dard [1].

How do Germany’s neigh-
bouring countries deal with
biowaste bags certified to
DIN EN 134327

These bags have been tested in va-
rious composting plants throughout
Europe and are recommended for
use by local authorities and com-
posters in many countries, such as

Switzerland, Austria, Denmark, Bel-
gium, ltaly, Spain and France.

In Germany however, many opera-
tors of composting and AD plants
are extremely concerned about
compostable plastic bags (e.g.
that they might not decompose fast
enough and thus visually affect the
compost). This is despite the fact
that compost is produced by simili-
ar technology, whether in Germany,
ltaly or Austria.

How do you identify com-
postable biowaste bags that
have been tested and cer-
tified according to DIN EN
134327

From the seedling logo printed
all over the bags. It is a protected
trademark and its misuse will be
prosecuted. This distinctive logo
makes it easy for all interested par-
ties — citizens, municipalities and
composters — to identify compos-
table biowaste bags (see Fig. 1).

Fig. 1: Seedling logo.

Do compostable plastic bags
also degrade during fer-
mentation?

Fermentation, i.e. decomposition
without oxygen, involves different
microorganisms to those which are
active during composting. They are
less good at digesting compostab-
le film bags. However, various tests
have shown that the native starch
component contained in  some
compostable plastics is readily bio-
degraded even under anaerobic
conditions. Using suitable proces-
sing technology, the biowaste con-
tained in the bags is made availab-
le to the fermentation process. The
bags themselves are then complete-
ly degraded in the post-composting
phase [3].



What added value do com-
postable plastic bags offer
compared to newspaper or
paper bags?

Waste characterization  analyses
show that many people like to coll-
ect their wet kitchen waste in a plas-
tic bag in order to keep the kitchen
bin clean and make it easier to th-
row the waste into the biowaste bin.
With paper bags and newspaper
there is a higher risk of leakage and
tear in the kitchen caddy or during
transport to the outdoor biowaste
bin. Allowing citizens to use com-
postable plastic bags, or even pro-
viding them to the householders,
increases the motivation to collect
biowaste separately in the kitchen

(see Figs. 2 and 3) [4].

Who likes to rinse out a dirty, pos-
sibly foul-smelling biowaste kitchen
bin week after week in the sink or
basin because they don’t have a
garden where they can deal with it2
lt's easier to take the (compostable)
film bag full of waste out of the kit-
chen bin and take it to the biowaste
bin.

That is why compostable plastic
bags are becoming more and more
popular in private households. Re-
levant studies have also shown that
forbidding people to use composta-
ble bags, increases the use of con-
ventional plastic bags that do not
biodegrade and significantly reduce
the quality of the compost [7].
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