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Sampling Z Fraunhofer @

UMSICHT

« Avoidance of plastic equipment
« Avoidance of plastic clothing = Note in the protocol
* Note in protocol if plastic fragments are seen on the soil

Atmospheric Fertiliser

deposition Compost ‘
| I |

—> At this stage it is not yet clear which form is most

Wind « ]
suitable
- More research needed
/ N
Littering Plastics for agricultural use

» Representative sampling

* no homogeneous distribution - Hot spots
« existing sampling methods suitable?

» can different results be compared if different methods were used?

Microplastic in soils — Dr. Carmen Wolf 4



Sampling

Examples
« Sampling iMulch Project

» Plrkhauer Sampling, diagonal across the field

« Based on the sampling for the determination of soil parameters such

as nutrient content

« Sampling UBA Projekt FKZ: 3720 72 288 0 :
» Split tube sampler (4-5 kg - 0-30 cm — field, 0-10 cm grassland)
« Satellite sampling

« Based on: Richtlinie zur Probenahme und Probenbearbeitung —
Umweltprobenbank 2012
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Sample preparation

Extraction Methods

Manual |Electrostatic .
] Consecutive Matrix Removal, mineral Fraction
> For thermo-analytBPHan:hSHaron Durslysis or TED-GCMS-the reduction-of-matrix
necessary, but an enrichment step, to re 1C Xtrtactlonimlt afecrit@ntificatiostn) Magnetic
separation Flotation Extraction
=>» For Spectroscop|c Methods a redugtion of the mairixtigtisnandatory, but|lower amod
polymernsparticleg cenolpe detesstaal | no restriction tested for no restriction | no restriction
particles >40
tested for . . iron
- Sample|preparation must pe,ag.Hme saving and géfitienas passibiety avpid anyeft
the Microplasticparticles | sediment lipophilic devices no effect on with
samples surface available, microplastics, hydrophobic
further time adhesice, roperties of different small sample hvd b
information | intensive prop ) density of the amount, 'y rc_)ca_r on
forces to a most plastic ) . |tails binding on
metal drum ) solution hydrophobic )
, particles . . MP surface;
dependend on |adhesion on air .
3-4h/150¢g fragmentation
the used salt bubbles
sample of the MP
high 95-100%; >13-
Recovery amount of 90-100% 90-100%; ~ 74% 40% aoéed ~10-50% MP ~ 55%
rates false real samples i type dependent
- plastic
positives

Méller et al. 2020; Wenzel et al. in Prep.
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Sample preparation

Extraction Methods

Consecutive Matrix Removal, organic Fraction

- Most methods tested and validated for aquatic

Acidic an« et
Dige: samples or sediments seston
- Combination of different methods suitable (e.g. y
Density separation, Fenton, enzymatic digestion) *- '
use of strol . ) ples -->
alkaline soluti - ldeally, a method that requires little or no uitable to
the MP shar. Chemicals > materials

concentration

Leading to ditterent results | Leading to ditterent results

of terrestrial plants, long
reaction times

Al-Azzawi et al. 2019; Méller et al. 2020, Wenzel et al. in prep.
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Detection of microplastic o)

« Optical methods

|dentification by shape and colour = false positive & negative results

«  RAMAN or FTIR spectroscopy

Single —>|deal is a combination of spectroscopy and mass >ut the shape
Data € spectrometry
to gain information about the size, shape, particle

number and mass quantity of microplastics

Requir

* Pyrolysis or Thermal Extraction Desorption (TED)-GC-MS
Fast chemical identification and quantification
Samples were pyrolysed and pyrolysis products were identified and quantified
No size or shape information

less laborious sample preparation as no matrix reduction is necessary but enrichment step to reach the LOQ
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Example — iMulch — Method development @

Development of a method wich allows the quantification, chemical
identification, particle size distribution and shape identification of the

RAMAN Spectroscopy
* Samples were pyrolysed and « Automated single particle analysis
pyrolysis products were identified .

Size and shape information

and quantified

* > 50 um Particle detection limit

» Up to 100 mg can be analysed «  Sample analysis within one working day

* Less laborious sample preparation « Intensive sample preparation to reduce

matrix particles

Microplastic in soils — Dr. Carmen Wolf 11



Example — iMulch — Sample preparation

ivta
Field ug PE / g Soil |ug PLA/PBAT / g Soil
Field with Biodegradable film_A M Al E
Field with Biodegradable film _A2 [ a4 " \tHinis fghg filter
Field with Blo%oélgsfaa)\ Sbﬂe film_B io'llffrg'\ple 0.5
Field without fl|m_|_ 0.8 ‘J_Ur ' <0.2
~ |Field without fil A4AZS ‘ g ). 0<3
W o [Field RRFABHfArgon with NaT <4 Flotation 0.5
. 2| Field with mushiingo /rs;trawbeerle uSgpj(optimised version) 0 9
Field wi mulchfil \ = TS W
“*Field A5s2T0 motorway service stz ' <1 7| 1
Field with AspaoaglisditionA TrEOTE e SIPEISOORS —Tiiration
Gradual adlalqnm&ply&r@gemwparomdeéaﬁm he fite{ 10 min > 10omin waiting
time > AddiienetsuRuicoamd <83 | 0.4
Field, tyaaspd-farthing Hipteaun = <1 | <0.1 |
e F|eld type@iﬁlfuhmﬂi‘igqhikﬁown 9.7 " <0.1
b dsicld type dffRr mg unknown <1 <0.1
eld, type of fa rmmg unknown <1 <0.1
= sampling M¥1eH9D21, B = Sampling June 2021, A2 = sampling shiped with plas
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Example — iMulch - RAMAN FISCHER

Raman Spectroscopic Services

Com

Probenvorbereit_ung FiSCHER

Outlet — i ‘ WO rk'ﬂ OW . Raman Spectroscopic Services
N _ Mikroplastikanalyse

2
Mat ‘ are in %

Raman-Mikroskop Materialidentifikation Materialverteilung T |
0.0323

Polyethylen (PE) r]

Ros s SN W T 1

= N — > 0.323
0.0969

Partikelmaskierung PartikelgréRenverteilung 0 4845

99.5155

100

Polyethylenter
Polyethylen (Pl
Polytetrafluore
Polypropylen {l
Polycarbonat (
Polystyrol (PS)
Polymer partic
Matrix particle
Total number

PE=23%
PP =302 %
PS=04%

Diffuser
Generation of air

Microplastic in soils — Dr. Carmen Wolf
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Conclusion @

1. Sampling:
« At this stage it is not yet clear which form is most suitable

 More research needed

2. Sample preparation:
« Methods tested and validated for aquatic samples or sediments

« Combination of different methods suitable (e.g. Density separation, Fenton, enzymatic digestion)
 Ideally, a method that requires little or no chemicals

» Standardization needed

3. Detection methods:
« Spectroscopic methods — primary particle analysis — intensive sample preparation — small sample amount

« Thermoanalytical methods — LOD — less laborious sample preparation
» lIdeal is a combination of spectroscopy and mass spectrometry to gain information about the size, shape,

particle number and mass quantity of microplastics
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