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® Microplastic Analysis by TD-GC/MS

® Microplastic Analysis by PY-GC/MS
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* e
SSCI Microplastics (MPs)
pec

Plastics are found throughout Microplastics are any type of Due to their small size they can
the environment plastic polymer less than 5 mm be easily ingested and
in length* accumulate in the human body.
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Sspcelc Regulatory & standards landscape

® UN: Commissioned a report - Legal Limits on Single-Use Plastics and
Microplastics: A Global Review of National Laws and Regulations

® Europe: ECHA’s Committee for Risk Assessment (RAC) currently in a
consultation period. Expected to amend REACH Annex XV to include
some MPs.

® WHO: Released report in 2019, covers risk to human health, identifies
knowledge gaps, recommendations for management actions.

¢ ISO/CD 24187: "Principles for the development of standards for
investigation procedures of plastics in environmental matrices and
related materials®

¢ ASTM WK67788: New Test Method for Identification of Microplastic
Particles and fibres in Municipal Wastewater using Pyrolysis-GC/MS.
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Gas Chromatography — Mass Spectrometry
GC-MS




SCi
Gas Chromatography
Spec

® Gas Chromatography (GC) : Chromatography technique which gas is used as mobile phase

® Sample will be injected into the system, Injection port where all components are vaporized and

swept into the column

® Sample components will then be separated according to the interaction with stationary phase and

eluted to detector. Signal

WL
Detector

e 45 ‘ I._,J M\

» Time

Column
Chromatogram
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Spec

Mass Spectrometry

® The production of ions that are subsequently separated or filtered according to their mass-to-charge (m/z) ratio and

detected.

® The resulting mass spectrum is a plot of the (relative) abundance of the produced ions as a function of the m/z

Characteristics of a Mass Spectrum

® Graph of Ion Intensity vs. m/z CCl, MW=152

® Ion Fragments detail structure and

molecular weight of compound

lon Abundance

® Example : Mass spectrum of Carbon

Tetrachloride
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“parent mass”

Other are called

“fragments”



Sci

Total Ion Chromatogram (TIC)

Spec Extracted Ion Chromatogram (EIC), and Mass Spectrum
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Library Search

Spectrum peak
at RT 12.7 min




€l Gc/MS (EI) Library Search
Spec

4

Lib. Name
M Caryophyllene 1001 Sample spectrum
M Bicyclo[5.2.0]Jnonane, 2-methylene-4,8,8-trimethyl-4-vi...
M Bicyclo[7.2.0Jundec-4-ene, 4,11,11-trimethyl-8-methyl... 504 147 161
M Bicyclo[7.2.0Jundec-4-ene, 4,11,11-trimethyl-8-methyl... 175 189
M 1R,3Z,95-4,11,11-Trimethyl-8-methylenebicyclo[7.2.0... 183 e
M Longifolene-(V4) | B ) 175 18 204
M (1R.9R,E)4,11,11-Trimethyl-8-methylenebicyclo[7.2.0... 147 161
M (4aS,9aR)-35,5,9-Tetramethyl-2,4a,5,6,7 9a-hexahyd... 501
M B-Longipinene .
M Bicyclo[5.3.0]decane, 2-methylene-5-(1-methylvinyl)-8... 100+ 93 133 LI b ra ry S pECtru m
E11M SDiro[5_5]undec_2_enel3_?.7_mme|hy1_‘|1_me.thy|ene_l__I BN N B LD B e
. . . 10 20 30 40 50 60 70 80 90 100 110 120 130 140 150 160 170 180 190 200 210 220
M Bicyclo[4.3.0]Jnonane, 7-methylene-2 4 4-trimethyl-2-vi... _
13 M Al dend 4 qoaaaaaaaaaaaaaaaa: Plant sample#2917 RT: 1) Head to Tail MF=942 RMF=942 [+ Caryophyllene
oaromadendrene Difference )\ Head to Tail A Side by Side )\ Subtraction / 942 31.8P
14 M Longifolene
15 M 1H-CyclopropleJazulene, decahydro-1,1,7-trimethyl4-... o0l 93 %?g;ﬂg"e”e .
. _ (- 14 133 Lormaa;
1M Cycloheptane, 4-methylene-1-methyl-242-methyl-1-pr... MW: 204 Exact Mass: 204.1878 CAS#: 87-44-5 NIST#: 291486 ID#: 82944 DB: ma
7 M 848 4,11, 11-trimethyl-8-methylenebicyclo[7.2.0Jundec-3-ene Other DBs: Fine, TSCA, RTECS, HODOC, NIH, EINECS
18 M 846 (3R.4aS,5R)-4a,5-Dimethyl-3-(prop-1-en-2-yl)-12,34,... Contributor: NIST Mass Spectrometry Data Center, 1998.
19 M 846 1H-Benzocycloheptene, 2,42,5,6,7.8,9 9a-octahydro-3... InChlKey: NPNUFJAVOOONJE-WDZFZDKY SA-N Non-stereo
20 M 844 Aciohvilene Related CAS#: 8007-38-3, 1407-53-0
Py 120 m/z Values and Intensities:
21 M 844 (8,1Z,6Z)-8-Isopropyl-1-methyl-5-methylenecyclodec... 15 2| 26 3| 27103| 29 94| 30 2|
2 M 843 (-)-Tricyclo[6.2.1.0(4,11)Jundec-5-ene, 1,5,9 9-tetramet... 37 1| 38 7| 39288 40 71| 41769|
23 M 843 Naphthalene, 1,2,3,5,6,7,8 8a-octahydro-1,8a-dimethy... 42 46| 43 8| 44 3| S50 17| 51 82|
24 M 841 1,4-Methano-1H-indene, octahydro-4-methyl-8-methyl... B 3 6 s 120 150 180 210 52 63] 53299] 54 40| 55356 56 76| v
— Ac aa a4n P ¥ M (mainlib) Caryophyllene < >
Names A Structures / InLib = -100, Hit List Plot/Text of Hit A Plot of Hit /
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Sci I
[hermal desorption (TD)
Spec

® Thermal desorption is arguably the world’s most versatile, readily-automated injector mechanism

for gas chromatography.

® An alternative to solvent extraction for measuring VOC and SVOC compounds in many

different sample matrices — solids, liquids or gases
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Thermal desorption Sampling

Spec

Dynamic headspace Breath

; g [.] These methods use two
v stages of sorbent trapping,
| H and so are ideal for
; - 1 trace-level analysis.
g ,
Pumped (electric or manual) Passive (axal or radial) Small chambers  Microchambers Headspace contziners  Emission cells Breath samplers

)

SORBENT-PACKED TUBE

GC
— TrE— | —— e —
f SORBENT-PACKED FOCUSING TRA @

C
)

These methods use a
single stage of sorbent

_G_!_.-ﬁ trapping, and so tend to
- be used when analyte
Probes Bars / Carmidges Canisters Bags OrHline concentrations are higher.
Sorptive extraction ‘Whole air’

Image credits: 1 SP Technical Research Institute of Sweden. 2 Owlstone Medical. 3 Equipco.
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SCi The analytical thermal desorption process
Spec i e P

Stage 1

® Tubes containing the sample materials or sampled sorbents are heated in a reverse flow of inert
(carrier) gas, releasing the trapped compounds and sweeping them into an electrically-cooled,

low thermal mass sorbent focusing trap, typically held at -30 to +30°C.

Optional ‘inlet’ split with re-

collection
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® -
SCl The analytical thermal desorption process
Spec i e P

Stage 2

® Once the sample has been focussed onto the trap it is rapidly heated, at rates up to 100°C/s, in a
reverse flow of carrier gas.

® Retained compounds are released and injected into the GC in a narrow band of vapour - delivering

high sensitivity capillary GC performance.

Optional ‘outlet’ split with re-collection
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Microplastic Analysis by TD-GC/MS



o -
SCl Sample Preparation for analysis MPs (PET) in drinker water

Spec

Filtering \

0.2um quartz filter

DiffLok caps

Washing 1 h
with reagents Sample
preparation
Drying _
time
30min at 100°C
® Hundreds of mL to liters of water are filtered _ _
Quick Preparation
®* The filter is then washed with multiple reagents to remove ( filter into TD-tube
organic matter
. : _— . : Di D : 30 mins
Dried filter is then placed directly into an empty thermal Irect Desorption at
320°C analytical cycle

desorption tube for analysis
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Sci

Workflow: TD-GC/MS analysis
Spec

® After trap desorption the compounds separate within

J._U 1] I

the GC column and are detected and identified with
the MS.

LA

|

® This produces a chromatogram which can be used
as a chemical fingerprint

® Marker compounds are identified using standards

and peak areas can be used to create a calibration
curve

TD-GC/MS system
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SCI Polyethylene terephthalate (PET) in water

Spec

Identify marker compounds for PET by TD-GC-MS analysis of standard Create calibration curve to quantify PET in

pellets.

¢ 2.4-di-tert-butylphenol (2,4-DTBP)

samples

used as quantitation marker

® Tetrahydrofuran is used to confirm presence of PET

2,4-Di-tert-butylphenol

Mass of PET vs DTBP peak area
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® e
Sspcclc Microplastics In beverages: Case study

Bottled water sample analysis:

® Both the quantification and confirmation markers were identified

k1

—

(=]
B

® Concentration of PET in a still water sample was quantified as 46 ug/L EIC

,4-DTBP

ITNY Y

x10%7

0.7 Direct desorption of filtrate
0.8

0. from bottled water: TIC
0.6

0.5
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0.1 LJILJ 5]
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Counits
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o -
Sspce!: Polyethylene terephthalate (PET) in water

® In addition to markers for PET, a number of compounds used in the process of manufacturing plastics have been

tentatively found including dimethyl ether, acrolein and cyclopentene and could assist with source profiling.

® Bisphenol A (BPA) is an additive found in plastics to help with hardening. Research suggests this may be an

endocrine disruptor so it is a compound of interest in assessing toxicity.

x10% |+EITIC Scan 30185 d

114
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0.2
0.75

0,65

0.6
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SCi Pyrolysis and pyrolyzates of polymeric materials
Spec yroly pyroly pOly

AH (Heat energy)
— CO, + H,O

Burn in Air

Butane
(MW: 58) C1 c2 c2
In He Iil |I_| |I-| H H
I
H - [I: H C=C H-(II-(%-H C3 C3
H v H H

Heata‘EIe:tr::m
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SCI Pyrograms of typical polymers

Spec

Polyethylene

Polystyrene

- = ST 1
0 10 20 30min

Polypropylene g‘ a((\

Higher methacrylate copolymer

- | 11,1,.1WMI .

| 1
0 10 20 30min
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SSPCQE Configuration of pyrolysis-GC/MS system

Pyrolyzer

Multi-Shot Pyrolyzer
EGA/PY-3030D

g

Carrier gas (He)

I |
Split vent fb(

(rE0m ‘
Separation column

~ ’

MS GC
F . ¥ . 1
Mass spectrum Pyrogram Library / data book

(Total ion chromatogram)
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SCi Polymeric material and rolysis
Spec y pPyroly
/ Pattern diagram of \

typical polymeric material X: Additives

Y: Polymer

Z: Inorganic
‘ Pyrolysis (Single-Shot)

X1
Y(d)
Y(b)
) 7 Y
O : Additives Y(CXZ
- " b, \ i
. Polymer SEAEATY b —
k ® :Inorganics / Mixed Information of polymer and volatiles

Sometimes difficult to interpret results !!
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Spec

F-Search Software

Polymer search using pyrolyzates of pyrogram

/ Styrene

Search result for peak (E)

Unknown Mass Spectrum of P(FL)0221.D (g :I.EIJIJ to 14008 min)

Structural Formula

Structure displayed

R leix |

Wl@ual[%]li’

WI 'I\f %1100 |
— =
~ — O H O 1518 ] - 8= 156 170
1 65 142
4 51
\ (B) 28 3 1 L b b .'“l u T . .L 178 191203 2
(Rl :1902) miz-> 0O 50 100 150 200
(RI : 2260) Reference of z-Phenemyl-d-phenmPelg;l-l-eneritrile {hybrid trimer) [C=C{Ph)-C-C{(
121100 -
/ a0 - 1 170
N ‘518 77 14 156
\ 65 142
Il \\ / 28 i 5|l1 b I.||\ “. T ..L 178 193203 2
Acrylonitrile (D) (E) miz> 0 50 100 150 200
) N (RI - 1384) View Print
=N + M3 Spectrum (* Displayed Results — I
N\ " Chromstogram f Thermogram " Top 5 Hits Copy
(C)
(A)
teference Records: Details... I
[ Peak | assignment | Polymer / Addtive |
1 SAs  2-Phenethyl-4-phenyl...  Acrylonitrile styrene copolymer ; AS
- - A ; - . . . 2 SAS  2-Phenethyl-d4-phenyl...  Acrylonitrile-styrene afternating copolymer
2 4 6 8 1 0 1 2 14 [m|n] 3 SAS  2-Phenethyl-4-phenyl... Acrylonitrile-butadiens-styrens copolymer ...
\ / 4 SAS  2.Phenethyl-d4-phenyl...  Acrylonitrile-acrylate-styrene copolymer | ..
5 SAS  2-Phencthyl-4-phenyl...  Acrylonitrile-EPDM-styrene copolymer | AES

Pyrogram of unknown polymer

(A) and (B) below were identified by library search on NIST

Pyrolyzate candidates
generated upon library

search.

library; however, (C) and (E) could not be identified.

YOUR SCIENTIFIC SPECIALIST

261 99
261 99

2159

2200 261 99
2199 261 939
2197 261 99 LI

Polymer candidates which generate 2-Phenethyl-
4-phenylpent-4-enenitrile by pyrolysis.



F-Search Software
Spec

Specifications for F-Search System (Japanese patent 3801355, US patent 6444979)

Product name F-Search Optional libraries (search software F-Search (ver. 3.6) (PY-1111E-181) required)
“All-In-One”
(PIN) 5 ) g :
(PY-1110e-187)| ECAMS18B PyGC-MS18B  |Pyrolyzate-MS18B|  ADD-MS16B

(PY-1112E-181) (PY-1113E-181) (PY-1115E-181) (PY-1114E-161)
Pyrolysis-GC/MS Pyrolysis-GC/MS Pyrolysis-GC/MS
R Evolved gas analysis {Py-EEMS} {Pyr-(;;‘IEIMS} [PY-G(?;‘MEI
nalylca an
. (EGA-MS Thermally assisted hydrolysis | Thermally assisted hydrolysis _—
technique ) and methylation-GC/MS and methylation-GeMs | | hermal dasggmg GC/MS
(THM-GC/MS) (THM-GC/MS) (TD-GCIMS)
Number of 1,000 polymers 268 polymers 494 additives
polymers/additives 1,000 polymers (THM data in 33 polymers) | (THM data in 33 polymers) |(Py and TD data in 110 additives)
Package
Stored chromatogram contains Thermogram Pyrogram/chromatogram
Number of mass |F-Search (ver. 3.6)
spectra and all four c.a. 1,900 c.a. 2,800 c.a. 5,500 c.a. 4,800
libraries F_‘.nntains 321 addilives recorded
Contains all polymers listed in “Pyrolysis - GC/MS Data Book of '[2' ﬁﬁ:::'dﬁ?ﬁ:r:; giggfﬁ_
Other Synthetic Polymers -Pyrograms, Thermograms and MS of Tsuge, S. Takayama, 1994,

Pyrolyzates-" S. Tsuge , H.Ohtani and C. Watanabe, 2011, Elsevier Inc. Nihon Kagaku Johosha, in

addition to 37 major additives for
rubbers.
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Microplastic Analysis by PY-GC/MS



® P
Sspce!: PY-Sample preparation

S | Step 2 Step 3
Knife %
5 Place a sample oo,
N in the sample cup yrolyzer
Polymer Prepper Sample cup
5 %.,/ ‘ 0.1- 0.5mg
Filed, Cry milled :> :
Micro syringe W Ej = "
. No solvent extraction
Ready for

Micro puncher S .
g ,,’ Analysis !!
{ >
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P o
SSf.)ce!: Sample Preparation Protocol for analysis MPs in environment sample

MPs in Sediment MPs in Water
Mass reduction by Sieving Sampling with a plankton net (ca. 0.3 mm)
Density separation Mass reduction by Sieving

(Ns,WO,, NaCl, Nal, ZnCl, aqg soln.)

i |

Remove of nature debris from the MPs surface (Chemical; H,0O,, enzymatic)

Visual analysis (Shape, color, size, etc.) by Microscope

Identification of MPs by FTIR, Raman, PY-GC/MS, etc.
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Sci E—
Spec Pyrograms

Polyethylene Polypropylene

MLM] J ke “ Lih”,h.lul.h“hiilglul.‘lilm‘a_A_M N

s ] |
0 10 20 30min 0 10 20 30min

Polystyrene Higher methacrylate copolymer

A WL L l.. X 1|1u1.\mlll|

| |
0 10 20 30min 0 10 20 30min
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® e
SCl MPs (Mix of 12) Chromatogram
Spec

10
K.
8l

= > How to obtain such as clean chromatogram for separation of trace level MP?

- >One click solution for identification and quantification?

01
41

3

ALJ_J_\JJ ll_,._.' —ULLL;J“L l._l___.l?._____ﬁ____dﬁ_ .

b -]

,._:;Mtu'%h MLLL‘ Jlli
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P e
SCl GC coupled to high-resolution, accurate-mass spectrometry

~ Thermo Scientific™ Exactive™ GC Orbitrap™

Spec R

100~ PS 414 NL: 6.04E9

1 m/z 91.05423 miz=
50 9 m/z 104.06205 16,51 01.04923-01.05923+

1193 _
29 0 199 104,05705-104 06705

Quan Peak - =[x Calibration Curve vl
. 4 Kal_0-05 RT:4.11-4.12 X" 8 ML:2.TEEE

styrene

Kal_D-5 styrene m/z: 104.0621 'mc(;ﬁj; ¥ = 1.978a8X + 4,572e6; R"2: 0,9990; Origin: Ignare; W: 1/X; Area
——— 100 o o 12000000000}
1.0E3— AAC 135044826 p
i an 11000000000
2.0E14 3
] a0 10000000000
8.0E14 i
| 70 7804848 9000000000
CgHg .|
7.0E14 o781 pom 8000000000
& 1 § 60 10204853 E R’=0.999
S 6.0E1 g CaHe
E - E 0.2705% ppm 7000000000}
— =
£ s50E1 2 1
B & 50 § 6000000000
g l 2 ]
il =
4.0E1 i 3 40 5000000000
0= j 20 4000000000
0E1 1
208 i 20 3000000000
1.0E1+ ‘ ‘ 1
i | | 2000000000
o : =l | | I | T . 10 £3.02208 M&”:m gapm.asz i
T T 1 T CsH S 1000000000
4.04 4.06 408 - 4_1]{! 4, 12 414 0 | Izgpm . ;{Ti’:;nlptr |_ 0. ‘wﬁz m 7, sf&a |‘
min —t L s . . " h
I i LELN | T Tt
Q T T T T T T
rm/z 1040621 ) i 50 55 60 65 70 75 BO 35 9(] 95 1[}[] 105 110 115 0 10 2 0 40 50 60
ApexRT: 409 Left RT: 4.06 Right RT: 4.12 ¥ mis
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Sci

TraceFinder deconvolution

Spec

File View Help

2&

FTM35 = ¢ EI Full ms [50.004650.00]

Smm S ———
] |Probe2

|>__ [&] | X3_spkecFish

A

- | - |
Acquistion date: 07/02/2018 16:34:16 . |
ingtrument Name type 0l Exactive GC Ort
Inst ID: Exactve Seres siot #81 ai

Peak List: (2202)

@ d- X-F v

Peak Identifications. (75)

@ & M- | ]| | scoreto use: Forward search

1| | Componert Name RT < Reference m/2 BF frea BF Height g Score  Matched Compound Fomula CAS s HRF Score RS —

| | Bheneperoxsic acid, 1oya... | 5.077 105.070160 9702267 4306007 || |

[ rere— il P e SE7gs |*  97.8|a-Methyistyrene (CoH10 98839 | oo 99.3559

[ 1-Propoey-3 3dethytriazen | 5138 103041763 | 10006027 45887 57.7 | Beruzans. cycloproy- CaHiD | 873404 85| L

R ] — wam P s 97.7 | Benzene. 1oropenyt COH1D 703 o 8 99 3559

| Cyclooctane, 1 4dimethy-. | 5163 63.063577 | A7N77 18594 L il e 58835 832 933559,

| e e v S §75 | Tetracyelo[3.3.1 02504 G)fn... |CH1D 836 993559
--E.EWM.M&{l 5152 107.073051 1136055 5887 | 975 h;'lﬂ'v:‘lmw |CSH10 100801 833 953559

| W e T S R 06 < | | 975 Berwene. Ipropenyt- C3H10 637503 887 %3559 .

€ | 1] ] q m ¥

Extractad lons

BP: 0 @ 0.00E+000

1.00E+0D08
8.00E+007 E
6.00E+007
4 00E+007
2.00E+007
0.00E+000
5031286 5 063579 5085872 5128165 5 160457 5192750
e
@ 9 -

: Active Measured m/z Aoz Height Fragment ID Theo m/2 o
_r: £ 119.081139 18412105 9609631 | C(128CN13)1 HID | 119.081056 |
© | neorms) 185529321 96502021 | C129H10 118077701
Fl 118073318 13201674 9986735 | C(128COTHY | 118.073231
V| ni7oess) 202814689 | 10573999 Cl129H9 117.063876
Fi [ 116.062309 | 4878402 | 2575034 .C[12j|.9 HE 1116062051
W | 116057884 9331878 4720205 C(128CO31HT | 116.057581

7 115.054214 96483220 50379743 | C29 HT 115.054226 -

Relative abundance

Acquired spectrum

uli, ipemin=] ral‘. iy
-20

< NIST spectrum

Component specirum

100

43.000000 63.400000 77.800000

2 200000

106.600000 127000000

Library spectrum

Samples processed (A), peaks detected (B), identified chemicals (C), acquired versus library spectra (D),

and deconvoluted mass spectra for (-methylstyrene (E) are indicated.
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TraceFinder deconvolution browser showing
Ol-methylstyrene (RT=5.1 min)

Tentative identification based on library (NIST)
match (reverse search index, SI 901), fragment
rationalization with a confidence score > 97% and

mass accuracies of measured fragments



® r
SSpS:!: F-search MPs 2.0 : Analytical software for microplastic analysis

*Japan Patent #6683335
Easily identify and quantify unknown *

! F-Search MPs -

-} v
. =
5 \ K
/

microplastic (MPs)

® Quick identification of polymer types for unknown

MPs by a patented search algorithm™ (01 FRONTIER LAB

® Automatic creation of calibration curve and quick

quantification

® Library for 12 commonly used polymers
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SCl Microplastic Calibration Standard (MPCS)
Spec

MPCS for calibration curve on MPs analysis -
® Mixture of 12 polymers

PE / PP / PS / ABS / SBR / PMMA

PC / PVC / PU / PET / N6 / N66

® Micro spatula contained

YOUR SCIENTIFIC SPECIALIST




® e
Sspcclc F-search MPs 2.0 Software |L‘)|

Automate qualification and quantification work

1. Search marker peaks for each polymer
2. Quantify each polymer based on calibration curve
Styrene x;g: ¥ C21' (m/z 55)
c14' _ _C18c2a0' ' .
c10 C16’ c22 g -
C12 co24' 2
cY C26 210 T
C6' J _ e
l D_D -' T 1
_Jl‘lu'mlm'u'um . \'M%b«u AMLLANIL 0 50 100
|| | | '| I | | I I I | | I I FE amount
0 5 15 20 min s
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Sci Pyrograms of the reference polymer mixture and the — EEE———

Spec __real marine microplastic_sample

*K.Matsui et al. J. Anal. Appl. Pyrol. 149 (2020) 104834
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Pyrograms of the reference polymer mixture (a) and of the real microplastic sample (b).
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SCl Results of Qual/Quant

Spec

Library Match Quality

(%) Plastic

Name

Bar graph of Relative Amount
(%)

) 4

!

|

Quant Result (pg)

l

v

YOUR SCIENTIFIC SPECIALIST

Polymer | Prob. [%)] Qnty [ug] | Ratio [%] Area | RT[m...| LOQ [ug]
PE 995 11.20 425 31420 16.36 7.60
PVC 92.5 9.355 355 146285 10.57 270
PET 7.8 2562 973 21353 14.10 1.20
SBR 18.8 0.917 3.48 7107 11.50 1.30
PP 899 0.691 262 4116 6.46 3.90
PS 98.2 0.601 228 75144 2133 0.51
PMMA 99.2 0.375 142 39050 4382 0.69
PU 96.1 0.276 1.05 81556 18.01 0.69
ABS 57.6 0.150 0.57 2697 18.02 0.76
NG66 94 .1 0.138 0.52 6349 6.23 0.55
N6 61.6 0.058 0.22 3745 11.50 0.23
PC 69.5 0.018 0.07 5027 11.24 0.67
(100)

! PVC SBR |

PE PET PP

Relative Amount (%)
Peak Area




Sci
Spec

Confirmation of searching result

Peak shapes and Mass Spectrum

1: Unknown: PE EIC (miz 82) . F.S: 14428
}
Marker peak of — 0} ||.
Sample : A ,.._...-’I l"ﬂ . "
L 16.5
1: Ref PE EIC (miz 82): F.5: 111531
™ 100 e
Marker peak of MPs '
Calibration standard | l'.
p=c -
i — 16 16.5

1: Unknown: PE
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Each polymer has its own marker peaks and ions

Summation mass spectrum

of sample peak

Summation mass spectrum
of Reference polymer in

library

Check peak shape, RT, Mass Spectrum, Integrated peak area
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Conclusions

Spec

® GC/MS technique can analysis MPs in all particle size is only limited by the size of filter

chosen

® TD-GC/MS and PY-GC/MS Simple sample preparation workflows that can be applied to wide

ranging sample types. And large sample sizes for enhanced repeatability and sensitivity.

® TD-GC/MS technique can identification and quantification of MPs and provides simultaneous
information on targets and non-targets compounds. Additional toxicity information and source

profiling.

® Py—-GC-MS technique provides detailed information about polymers, additives, and even

contaminants.

® Py—-GC/MS technique And Software F-Search MPs can identification and quantification of MPs

Is rapid and automated.
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