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14:00-14:20 026 Livia Naszalyi Nagy, Barbara Csaszar, Judith Mihaly, Andras Wacha, Balazs ‘
Magda, Timea Imre, Attila Bota 1

Complex SiO,@ZrO,@poly(malic acid) nanoparticles for the prolonged
release of eflornithine

14:20-14:40 027 Tamas Tabi, Jozsef Gabor Kovacs

Development of long basalt fiber reinforced injection molded poly(lactic acid)
biocomposites |

14:40 - 15:00 028 Gabor Bordés, Judit Hahn, Matyas Hartman, Balazs Kriszt, Viktoria Vargha,
Sandor Szoboszlay :

Investigation of the microbiological degradation of plastic films

15:00-15:20 029 Stefan Chmela, Klaudia Czanikova, Katarina Mosnackova, Jaroslav Mosnacek,
Gyorgy Kasza, Attila Nador, Akos Szabé, Zséfia Szabo, Gyorgyi Szarka, Béla
Ivan

New types of phenolic polymeric/oligomeric stabilizer and their testing in PE
and PP photo-oxidation

15:20-15:30 CLOSING
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Effect of composting on the behaviour of polyolefin films

Viktoria Vargha', Tamas Csoknyay', Gabor Bordds®, Matyas Hartman?, Judit Hahn?,
Laszl6 Korecz’, Gyorgyi Szarka®, Zsolt Lasz16®, Otté Kelemen®, Sandor Szoboszlay”

'Budapest University of Technology and Economics, Department of Physical Chemistry and
Material Science, H-1111 Budapest, Miiegyetem rkp.3. Hungary
*Szent Istvan University, Department of Environmental Protection and Safety, H-2100 Godollé,
Pater Karoly u.1. Hungary
*Hungarian Academy of Sciences, Research Center of Natural Sciences, Institute of Molecular
Pharmacology, H-1025 Budapest, Pusztaszeri ut 59-67. Hungary
‘Hungarian Academy of Sciences, Research Center of Natural Sciences, Institute of Materials- and
Environmental Chemistry, H-1117 Budapest, Magyar tudosok koritja 2.
H-1519 Budapest, Pf. 286. Hungary
*TVK, Member of the MOL group, TVK Development, Product- and Application Development, H-
3581 Tiszaujvaros Pf. 20. Hungary
Qualchem Zrt., H-2072 Zsambék Uj Gydrtelep Hungary
E-mail: vwargha@mail.bme.hu

Virgin polypropylene (PP), high-, middle- and low density polyethylene (HDPE, MDPE,
LDPE) films, as well as pro-oxydative additives and thermoplastic starch (TPS) containing
MDPE films were composted for six weeks together with biologically degradable films,
such as poly lactic acid (PLA), Ecovio, Mater Bi and cellophane. Visual appearance of the
polyolefin-based films did not change significantly, while the biologically degradable films
fell apart. Thickness and mechanical properties of the polyolefin-based films also did not
vary significantly after composting. The thickness of the degradable films however
increased due to biofilm formation or decreased due to degradation, and their mechanical
properties drastically dropped. FTIR proved the formation of or increase in carbonyl
absorption (virgin and additive-containing films respectively) after composting due to
oxydation. The FTIR-spectrum of the biodegradable films showed drastic change after
composting. Formation of free radicals was detectable by ESR-spectroscopy, if pro-
oxidative additive containing MDPE film was exposed to sunshine, and the intensity of
free radical formation increased after composting. The weight-average molecular mass of
MDPE films containing pro-oxidative additives decreased, low molecular mass fractions
appeared and polydispersity significantly changed after composting. Virgin polyolefin
films were covered by microorganisms much more densly than films containing pro-
oxydative additives detected by SEM. The presence of TPS slightly increased the quantity
of microorganisms. Degradable films were densly covered by microorganisms of different
type and porosity of the films and holes were observable. It can be concluded that
composting had no significant effect on the behaviour of the virgin PP and PE films. Signs
of initial degradation were observable on MDPE films with pro-oxydative additives and
TPS after 6 weeks composting, although it is not biological degradation. Non of the tested
polyolefin films suffered such degree of degradation in compost, than the biologically
degradable films.
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