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INTRODUCTION OBJECTIVES

Biodegradable plastics (BPs) are proposed as possible solutions fo the « Investigating the environmental degradation of agricultural mulch films.
problem of plastic pollution.! Biodegradation can be defined as a system . . ar,
property, that depends on the specific material properties and the conditions | * Assessing degradation rates of the same material in different types of
of the environment receiving it.2 ) environment.

Agricultural mulch films provide multiple benefits for crop production and the
problem of their recovery and disposal can be solved by using BPs.2 e

* Applying a combination of characterization techniques to detect and
understand degradation.

MATERIALS DEGRADATION TESTS

.-o'»: N. 3 commercial mulch films were selected and supplied by the Triplicates of each sample were exposed to three different environments:
w manufacturers. SOIL AT MARINE
"ﬂ" Sample code |Material composition 3
MF1 poly(lactic acid)(PLA)/ poly(butylene adipate-co-terephthalate) (PBAT) . , G | ’ l l ! ,,‘.‘ l
BohA MF2 Mater-bi (Starch/PLA/PBAT) 71 / ”- 11 i l ‘
..ﬂ MF3 polyethylene (PE) -~ } » I ”l : (‘ lr (

- | The material composition of each sample was assessed using different

“ ¥ characterization techniques, i.e. Pyrolysis-Gas Chromatography/Mass Exposed to UV and weather  Submerged af = 1.5 m

_i",:" Spectrometry (Py-GC/MS), Fourier Transform Infrared Spectroscopy (FTIR) ¢ Samples were collected after 1, 3, 6 and 12 months, for a total of | 'Q
. J\ Nuclear Magnetic Resonance Spectroscopy (NMR) n. 4 time points. . .-
] - » 1 TR
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) ¥ : » Formation of holes 1
"~ and damages on the .
= = surface of all MF1 and
8 iy ¥ i ; 8 - g MF2 degraded
- ks b L = 100um samples, visible since
ELperihs 3 month 1.

-+ MF1 and MF2 samples
| completely degraded
in marine environment
12 months between 1-3 months.

* No morphological
changes observed for
MF3 up fo 12 months.
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Chemical analysis — Py-GC/MS Polymer chain analysis - GPC
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» e a Main fons m/z » Airand soil degraded samples showed the same Chemical analysis - FTIR
cyclopentanone. 39, 41, 42, 55, 56, 84 .
2 |3.6-dimethyl-1,4-dioxane-2,5-dion (meso form) |43, 45, 56, 144 h’end for bOth MF] Gnd MF2' Slgns Of PBAT . Fo’r O H e mp‘es no I’eleVQﬁT Cho hges were
3 [3é-dimethyl-1 4cioxane-25-dion (DLform) (43, 45,56, 144 degradation were detected from 6 months, and AL i thé i el
4 |3-Butenyl adipate 39, 55,83,101, 111,129 oy 1 i
b | 5 e oxidation products at 12 months.
6 | bis(Butenyl) adipate 39, 55, 83,101, 111, 129, 183 " h f d d d
7 | benzoic acid, 2-(1-oxopropyl)- 65,76,121, 149 e |Inall the pyrograms o egrade MF1 . .
| ey kgl | samples, peaks 8 and 10 are absent. Cheliical,anfiiisis Sl
{‘ ™ R i + No structural changes observed.
v 12 [benzoic acid, 3-butenyl ester 41,54,77,105,122.176 » No chemical changes were observed for MF3.
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