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Plan prezentacji :

§ Zużycie materiałów polimerowych,
§ Tworzywa biodegradowalne,
§ Aplikacja i zastosowanie tworzy biodegradowalnych



4SOURCE:Global plastics production. Annual global polymer resin and fibre production (plastic production), measured in metric tonnes per year. Retrieved from: (Geyer, Jambeck et al. 2017)
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Źródło : opracowanie własne na podstawie danych https://plasticseurope.org/

Przetwórstwo tworzyw sztucznych jako gałąź przemysłu
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NAFTA
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AMERYKA ŁĄCIŃSKA
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15 %
7 %
4 %
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3 %

367 mln ton

Źródło : opracowanie własne na podstawie danych https://plasticseurope.org/

Przetwórstwo tworzyw sztucznych jako gałąź przemysłu



OPAKOWANIA 
[40,5 %]

BUDOWNICTOWO 
[20,4 %]

MOTORYZACJA 
[8,8 %]

E&E [6,2 %]

AGD / RTV 
[4,3 %]

ROLNICTWO
[3,2 %]

INNE
[16,6 %]

49,1
[mln ton]

PP
[19,7 %]

LDPE
[17,4 %]

HDPE, MDPE
[12,9 %]

PVC
[9,6 %]

PET
[8,4 %]

POZOSTAŁE
[10,7 %]

PUR
[7,8 %]

PS
[6,1 %]

Źródło : opracowanie własne na podstawie 
danych https://plasticseurope.org/





SOURCE : Handbook of Biopolymers and Biodegradable Plastics strona 172

Classification of the biodegradable polymers.



SOURCE: Engineering Biopolymers Markets, Manufacturing, Properties and Applications by H. J. Endres, A. Siebert-Raths

Manufacturing routes for biopolymer materials



Types, uses and other information on agricultural plastics (Espí et al. 2006)



Biodegradable agrotextiles available on the EU market, 2015



SOURCE: Engineering Biopolymers Markets, Manufacturing, Properties and Applications by H. J. Endres, A. Siebert-Raths

New Scientist 5/5/1990

„BRITAIN’S largest chemicals company, ICI, last week
announced the launch of the first practical plastic that is
totally biodegradable. The material, called Biopol, took 15
years to develop and Wella, an international hair-care
company, plans to begin packaging shampoo in bottles
made from it this month. The bottles will be available
only in Germany.

ICI has used a natural polymer called polyhydroxybutyrate
(PHB) which degrades to form carbon dioxide and water.

1925 - Maurice 
Lemoigne first 
identifies PHB

Third generation biopolymers – from degradability to durability



Global production capacities of bioplastics by 2018. European
Bioplastics, Institute for Bioplastics and Biocomposites, nova-Institute
(2014). More information: www.bio-based.eu/markets and
www.downloads.ifbb-hannover.de.

SOURCE : Introduction to Bioplastics Engineering by Ashter, Syed Ali



Biodegradable materials provide an
alternative for solving the problem of
managing waste generated in
plasticulture. The use of bio-
degradable materials is currently on
the rise and global production is
expected to increase from 2.05 million t
in 2017 to 2.44 million t in 2022

Biodegradable polymers in the 
agricultural sector



Five percent of global production of biodegradable plastics is intended for the agricultural sector, and the ones most commonly used
in the sector include polyhydroxyalkanoates (PHAs) and their derivatives, polylactic acid (PLA) and its blends with bio-polyesters, and
starches and their blends with bio-polyesters.



World production of renewable biode-gradable plastics in 2009 World production of renewable biode-gradable polymers 
in 2003-2020 (projected)

SOURCE : Handbook of Biopolymers and Biodegradable Plastics



Source: Data adapted from http://www.shp.co.jp/en/bionolle_data1.htm

Comparison of the Properties of Bionolle and LDPE, HDPE, and 
PP



Definitions of Compostability 
According to ASTM D6400

Definitions of Compostability 
According to ISO 17088

Compostable Plastic A plastic that undergoes degradation by
biological processes during composting to yield carbon dioxide,
water, inorganic compounds, and biomass at a rate consistent with
other known compostable materials and leaves no visually
distinguishable or toxic residues.

Composting A managed process that controls the biological
decomposition and transformation of biodegradable materials into a
humus-like substance called compost: the aerobic mesophilic and
thermophilic degradation of organic matter to make compost, the
transformation of biologically decomposable material through a
controlled process of biooxidation that proceeds through mesophilic
and thermophilic phases and results in the production of carbon
dioxide, water, minerals, and stabilized organic matter (compost or
humus). Composting uses a natural process to stabilize mixed
decomposable organic material recovered from municipal solid
waste, yard trimmings, biosolids (digested sewage sludge), certain
industrial residues, and commercial residues.

Degradable Plastic A plastic designed to undergo a significant
change in its chemical structure under specified environmental
conditions, resulting in a loss of some properties that may be
measured by standard test methods appropriate to the plastic and the
application in a period of time that determines its classification.

Compostable Plastics A plastic that undergoes degradation by biological
processes during composting to yield CO2, water, inorganic compounds,
and biomass at a rate consistent with other known compostable materials
and leaves no visible, distinguishable, or toxic residue.

Composting The autothermic and thermophilic biological decomposition of
biowaste (organic waste) in the presence of oxygen and under controlled
conditions by the action of micro- and macroorganisms in order to produce
compost.

Compost Organic soil conditioner obtained by biodegradation of a mixture
consisting principally of vegetable residues, occasionally with other
organic material and having a limited mineral content.

Disintegration The physical breakdown of a material into very
small fragments.
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§ Cena Zakupu materiału
§ Cena gotowego wyrobu
§ Przetwarzanie i przetwarzalność
§ Dobór polimeru biodegradowalnego do aplikacji
§ Żywotność – czas do degradacji
§ Sposób kompostowania – kompostowanie przyfomowe 

vs. Kompostowanie przemysłowe
§ Świadomość społeczna – polimer biodegradowalny to 

nie polimer klasyczny
§ Segregowanie odpadów
§ Regulacje prawne 

Podsumowanie i wnioski
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