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1. Introduction

Microplastics in the oceans are a rising environmental problem. The
presented project shows the development of an experimental set-up for
the simulation of marine conditions for the artificial generation of
microplastics. First trials with virgin and additivated polypropylene
were performed.

2. Materials and Methods
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« Seawater, the solar radiation and the abrasion in the presence of
sand and wave motions had to be transferred into a lab-scale set-up

 For the implementation the upper set-up was developed

« The temperature was increased up to 60 °C to accelerate the
process of degradation.

« Comparison of the degraded plastics with and without mechanical
abrasion was performed
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3. Polymer recipes tested
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Light microscopy (LM), white light interferometry (WLI) and the
surface profiles show no differences between the three samples

(PP, PP+Irg.1010 and PP +Irg.
1330) before the degradation
treatment. Here virgin PP Is
shown.

The UV-vis-spectra and color-
indices show small, but insigni-
ficant changes between the
additivated and the virgin PP
before degradation.

4.Results and Discussion

» After one week there are obvious changes in the UV-vis-spectra of
all samples; hence also the color values changed, especially for the
samples with Irganox 1330, changed significantly

 The change in reflection between ~380-500nm leads to the change
in the yellowness index and the b*-value

. PP + Irganox 1330 with mechanical abrasion mechanical Week | L* 2% | p* V]
. abrasion
no 0 |32,33|-0,13(-0,99| -4,56
o no 1 |33,04]-0,09]-0,90| -4,01 *
$ yes 0 |25,92|-0,39|-1,51| -8,63
g . yes 1 |48,04|-0,49|-1,33| -5,04 .
§ w0 Bp + no 0 1|29,02|-0,24|-1,71| -8,70
= ° . no 1 |(33,75/|-0,08(-0,80] -3,45
6] —PP +Irg. 1330 week 0 || 1010 yes 0 [25,39/-0,32|-1,95|-11,04 .
* ——PP +Irg. 1330 week 1 == | Yes 1 142,09|-0,32|-1,75]| -6,96
2 —PP+Irg. 1330week2 | pp 4 no 0 1|26,59|-0,42|-1,62|-9,10
0200 zgo 3(I)o 3§o 4(I)0 4§o 5<|)o 5_;,0 scl)o sgo 7(I)o 7;,0 sclJo Irg. no 1 28'99 _0'61 -0’19 _1’91 ®
yes 0 |25,59|-0,50(-1,41| -8,40
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WLI after 1 week: left without, right with mechanical abrasion
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LM after 1 week: left without, right with mechanical
abrasion

The polymer surfaces which were treated with sand show already
significant changes in the surface roughness after one week

It (Ra, average roughness value) increases from ~ 0,24 um to

~3,20 um

In contrast, the surfaces of the untreated samples did not change

noticeably

After two weeks no further change in roughness could be detected

5. Conclusion & Outlook

* The presented experimental set-up proved to be suitable to examine of the artificial generation of microplastics under simulated marine conditions.
* Results show significant changes especially in the UV-vis-spectra of the treated polymers already after one week of exposure. Also the surface

damages due to the mechanical abrasion by sand motion are remarkable.

 For more reliable results longer degradation times have to be applied. The actual examinations are designed to run over 4 weeks.
* The next step should be the examination of different polymers and different antioxidants.
* Furthermore, the determination of the molar weight of the degraded polymer is a fundamental point of interest.
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