IDENTIFICATION AND CHARACTERIZATION OF
ENVIRONMENTAL MICRO- AND NANOPARTICLES

KARIN MATTSSON, MARTIN HASSELLOV

UUUUUUUUUUUUUUUUUUUUUU



Sampling of particles in water (or other liquids)
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Sample treatment

>

Degradation of organic matter

- Chemical or enzymatic treatment
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Sample treatment

Degradation of organic matter

- Chemical or enzymatic treatment
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Defrosting

Partitioning using a

500 pm mesh

> 500 pm fraction

<500 um fraction

Visual sorting under a stereo
microscope

Division into subsamples*!
(1,2,3,4,5)

Documentation and analysis
via FTIR-ATR

100 mL of SDS 10%
(1,2345)

1d

20 mL of protease (1,2,3,4)
+100 mL Tris HCl 1 M buffer

1d

5 mL of lipase (4)
+100 mL Tris HCl 1 M buffer

1d

25 mL of cellulase (1,2,35)
+100 mL NaOAc 1 M buffer

3x1d

20 mL of amylase (5)
+100 mL NaOAc 1 M buffer

1d

’ 30 mL of H,0, 1*2
(1,2,34,5)

| 1

5 mL of chitinase (1,23,4)
+100 mL NaOAc 1 M buffer

3d

30 mL of H,0, II*2
(1,2,3,45)

Density separation with
ZnCl, (12345)

Filtration through an
aluminium oxide filter

Analysis via uFTIR

wdi op

6 Hd

S Hd

2,05

S Hd
. LE

2. 0S

2. 0%




Sample treatment

Degradation of organic matter

- Chemical or enzymatic treatment
30% H,0,, 40 °C, 24 hours

before after

Magn 2x Magn 10x Magn 2x Magn 10x
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Sample treatment

Degradation of organic matter

- Chemical or enzymatic treatment

Density separation
- Density solution, NaCl, ZnCl...

sssss
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Sample treatment

>

Degradation of organic matter

- Chemical or enzymatic treatment

>

Density separation
- Density solution, NaCl, ZnCl...

>

Filtration

-300 pm, 100 pm, 30 pm, 10 pm, 1 pm...
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Characterization of Microplastics

Visual properties

- Size, color, shape...

Problems
- Time consuming 0 om
- Size limitations 1 | PE | PP
8" AN— 85%%& O | vw_
. . a 'h
- Up to 70 % of particles visually l ‘M\ Ref ! Rt

resemble Microplastics are not
confirmed as plastics by spectroscopy*
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Characterization of Microplastics

" Vi | rti
p p Visual identification Chemical
- Size, color, shape... of characteristic identification
descriptors
* Problem
roplems 150 8
c
m©
1,00 2
o
Ti . 0,50 2
ime consuming
T T T - 0,00
S. | t t 3 800 2 800 1800 800
Ize limitations Wavenumber (cm™)
\ J
o . .
- Up to 70 % of particles visually !
A B I3 D E F G H I J
H H 1 ParticlelD Shape 2D Shape 3rd Solidity  Texture  Colour Length Size Class Width Size Class Chemical ID Classical visual identif
resemble Microplastics are not 1 P, Shape 0 Shape 3 oty Tsine Gl Lot S O Wit ol Choric Gl
. . 3 2 Rectangle Flat solid transparer transparer Imm-2mm 300 um-500 um  hdpe Particles/fragments
cO nf| rm ed as p I ast|cs by S pectrosco py* 4 3 Oval Flat Soft (butnGlossy ~ White 500 um-1000 um 500 um-1000 pm inconclusive Particles/fragments
5 4 Rectangle Flat solid Transpare transparer >5mm 300 um-500 um Idpe Particles/fragments
6 5 Rectangle Flat Brittle  Glossy ~ White 500 pm-1000 pm 300 pm-500 um Idpe Particles/fragments
7 6 Triangle  Flat Brittle  Transpare/White 300 um-500 um 300 um-500 um inconclusive Particles/fragments
8 7 sphere  sphere  solid transparer transparer 300 um-500 um 300 um-500 pm ~ Shere

" Chemical composition

- FTIR, Raman, mass spectroscopy

Systematic visual and chemical

classification

*Hildalgo-Ruz et al 2012
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Correlative microscopy for particle identification

vee
Scanning electron
microscope

SEM

MERLIN
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FTIR

» Chemical fingerprint

» Size limitations

FTIR

« Degradation

Starting material 6 weeks
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" LIGHT MICROSCOPE




LIGHT MICROSCOPE >

Size classes Measured parameters
4 Particle Length Widt Area Aspec Stage x Stagey
id [um] h [um?] t ratio position position
s [um] [mm] [mm]
1 15 5 75 3:1 -1,527 10,147
2 2 180 20 3600 9:1 -1,211 10,236

[

10-20pm  20-30 ym  30-40 pm  40-50 ym 5070 ym  70-100 pm 100-200 pm
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Raman microscopy

» Chemical fingerprint

« Smaller size

* Pigments

CCD cts
0 20 49 Gp 89 109

500 1000 1500 2000 2500 3000 3500
Raman Shift [1/cm]
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Raman microscopy

» Chemical fingerprint

« Smaller size

* Pigments
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SEM-Raman

Confocal image Raman spectra with reference spectra SEM image
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o EPS, 4 days
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10000000
E 100000
- &
~
— -
~
w
2 10!
o
t
(] 0
a 100
-
1 ~
~
N
~
| ~
-
-
-
0 -
J,4 ~
-
-~
-
-
4 -
- -
-
0001 s -
- -
.
10 100 1000

diameter [um]

UNIVERSITY OF GOTHENBURG



© £duardo Infantes Danes

UNIVERSITY OF GOTHENBURG



