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Microplastics in the oceans — an urgent threat?

It is considered a top environmental
problem [UNEP, 2005]

(...) were found in
remote locations
such as the arctic

and the deep sea
[Obbard et al. 2014]

(...) identified as a factor
contributing to

biodiversity loss
[Gall and Thompson 2015]

(...) a potential threat to human health
and activities [Thompson et al. 2009]



Microplastics in the oceans — Cellulosic fibres part of the problem?

The analysis of microplastics
is very difficult. As a
consequence questionable

results are reported. [Lendl et
al. 2017]

Rayon,
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regenerated
cellulose




Microplastics in the oceans — Cellulosic fibres part of the problem?

Raw Material

Regenerated Cellulose
(Rayon, Viscose etc.)

Natural Cellulose
(Cotton, Wood Pulp)

The analysis of microplastics
is very difficult. As a
conseguence questionable

results are reported. [Lendl et
al. 2017]




Research question — Methodology
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Research question — Methodology
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Research question — Methodology
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Research question — Experimental design

Raw Material
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Results — Problem of similarity (new fibres)

o 0,8

—Regenerated o6

[ =
0,5
Cellulose S 0
-8 0’3
' <01
0

—Natural
Cellulose

o™
N

OlN\LD\O\LD\(Y)\m\w\
AN OO N < < 0 O N

Wave length [um]

10,1

14,6



Results — Library Search

Search Library
: : Sample Result
Copyright 2004 Erulfer Cptlk SmbH

7 | Cotton Rayon
. | Wood Pulp Rayon
'\ Rayon

o g i />
Rayon_1 Rayon
Rayon_2 Rayon
. 35:::: a.nlm 25::11 m:m 15:1:: 1:;::1 Rayon
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Results — own database
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D= JZE(AS(M) — Ar (AD))?

D: Euclidean Distance
As (Ai): Absorption value of the sample spectrum at (Ai)
Ar (Ai): Absorption value of the reference spectrum at (Ai)
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Summary so far ...

Transmission

Library Search | Uﬁ\ No results No results

Own database ﬂ i ﬁ o 64 % - 91 %

18 % -28 %
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Problem formulation |
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Problem formulation II




Importing the data and data preparation
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Very brief instruction to the PCA principles




Check the data due to abnormalities with PCA-Model (no Scaling)

2]

Transmission_Spectra_180531_02.M1 (PCA-X), Rohdaten PCA Scale none [l Cotton
Colored according to Obs ID (FIBRE) [l Danufil
WGy
A Wood_Pulp_L_B_Unimited_2@) Modal
150000 / [l orgznic_Catton
100000 W encel
1 W viloit
50000 = [l viscose
. X \ .WGDCI_PJID_K
O ot FaMBANRTYe p .Wood_PJIp_L_B
-50000 Wood_Pulp LS
-100000
-150000
-200000 9
-250000
Cotton_Unimited_1
300000 +—— —t % =
-400000 -200000 0 200000 400000 £00000
0]
R2¥[1] = 0,878; R2X[2] = 0,122; ElTipse: Hotelling's T2 (95%) N
E
= Transmission_Spectra_180531_02.M1 (PCA-X), Rohdaten PCA Scale none = XObs(Viloft)
§ | w= XObs(Galaxy)
= h — XObs(Danufil)
rn
"] b XObs{Wiscose
& 100000 \ v :
2 - — ¥Obs(Modal)
g ] — ¥Obs{Tencel)
=}
= 80000 — ¥ObsWeood_Pulp_¥)
E ] — XObs(Wood_Pulp_L_B)
8 &0000- == XObsWood_Pulp_L_§)
g ] — ¥Obs(Cottan)
- b XObs{Organic_Catton)
=% 40000
E J
= J
l_\__':l'_ -4
& 200004
D -
x J
= J
wi .
0
O -
==z

600 800 1000 1200 1400 1600 1800 2000 2200 2400 2600 2800 3000 3200 3400 3600 3800

VarlD{Primary |D}

2 Observations
excluded!

17



Fast overview for displaying imported data in SIMCA (without outliers)
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Corresponding Plots - Example data reduction | = Cellulose Type
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Corresponding Plots - Example data reduction Il = Treatment
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1[2]

Basic Analysis

Transmission_Spectra_180531_02.M3 (PCA-X), PCA scale None 2 Obs Excl.
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Basic Analysis — with filter 15t Derv.
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Advanced Analysis with OPLS-DA
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Advanced Analysis
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Summary
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