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Microplastics Analysis

- Microplastics, which are generally less than 5 mm in size, have raised concerns about accidental ingestion by marine
organisms, contamination of commercial drinking water, and health hazards to those who consume them. As a result,
there is a growing movement to investigate the effects of the microplastics. JASCO FTIR and Raman spectrometers can

“easily perform various types of microplastics analysis.
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Use of different instruments depending on size

JASCO offers instruments capable of analyzing microplastics in a wide range of sizes from a few millimeters to sub-micron
orders.
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- FTIR spectrometer

FTIR spectrometer can be used for qualitative analysis of microplastics over several hundred microns. The measurement
results of polyethylene (PE) and polyethylene terephthalate (PET) are shown here.
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FTIR Microscope

FTIR microscope can be used to analyze microplastics as small as 5 pm to 10 um in length. Qualitative analysis is of course
possible, imaging measurements can be used to visualize the distribution of components, and particle size analysis is also
possible. These are example imaging analysis data about several kinds of filtrated samples using of polytetrafluoroethylene
(PTFE) filter as polyethylene (PE), polypropylene (PP), polystyrene (PS), polyethylene terephthalate (PET) and polyvinyl
chloride (PVC) in water.
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Those samples and data obtained by FTIR microscope were provided by TOSOH Analysis and Research Center Co., Ltd. Application Data 100-MT-0262

- Raman Microscope m

Raman microscope can be used for microplastics sample analysis as sub-micron order. In addition to qualitative analysis,
mapping measurement enables visualization of component distribution as well as FTIR microscope, and particle size analysis
is also available. Here are the results of our measurements of Airborne Microplastics (AMPs).
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Measurement Results of Airborne Microplastics (AMPs)

Those samples were provided by Prof. Okochi of Waseda University. Application Data 100-AN-0031



Macro analysis of Microplastics

- Microplastics from several mm to several hundred pm can be easily measured using FTIR ATR method. ATR is a contact
sampling method in FTIR reflection measurement.
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Fourier Transform Infrared Spectrometer : FTIR

The FT/IR-4X is a powerful Mid-IR FTIR spectrometer, with many features that you find
in a research grade instrument, which has high resolution, High S/N and high sensitivity
analysis performance.

ATR PRO 4X VIEW : ATR PRO ON

EXVIEW

ATR PRO 4X VIEW / ATR PRO ONE X VIEW are ATR accessories for FTIR that
allow you to measure sample while observing sample surface through crystal.
This observation function helps to confirm proper sample contact condition
even for several hundred pm order samples and enables to measure it.

Images and spectra of samples closely adhering to the ATR crystal can be

saved in a single file. y
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USB Microscope kit FTIR
y

This USB Microscope kit is a complete package for microscope observation for FT/IR-4X. This kit can be
added to ATR accessory and observation view on the top of crystal can be obtained before measurement.
Furthermore, such observation view data and spectra data can be saved in the same file. Even if sample is
quite small, this kit supports to handle sample setting with each because sample can be set on ATR crystal
while checking the observation view from USB microscope.

* Any accessories from ATR PRO 4X, ATR PRO 4X VIEW, ATR PRO ONE X and ATR PRO ONE X VIEW are necessary. FT/IR-4X with USB Microscope kit
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Sample: Microplastics collected from lake water

Those samples were provided by e-kagaku Biwako Environment Project 2021 (SEP2021). Application Data 030-AT-0275



Advanced Spectra Search 1:3)

It has two functions "Classification" and "Spectra Search", which support analyzing spectra easily and precisely. The "Classification" function
recognizes 35 types of compounds based on a machine learning from various materials and high molecular spectra. It also shows key bands of
compound so that an operator confirm a validity of results. The "Spectra Search" function performs searching from approximately 600 spectra library.

I8 Advanced Spectra Search - [View 3 <plastic jws>] — o X
D Ele Edit View Search Window Help

B eleale

e drag v

~ Classification Nurrber of hits Algorithm
S\ Run |_ILibrary
HASearch @Al hits  OSpecify numbers st Derivative Euclidean Distance  ~
a1 [lnknown : plastic.jws
Vi <plstc o 04
o M 03l
) '/
3 > Abs T
A/_'fv"""' 7 ol
~ -2 0 e L L
/ ) 4000 3000 2000 1000 400
Wavenurnber [cm=1]

01 : Styrene

Search Parameters

o’y B Library used File name. 1
»> -~ , IR Plastic Library_ATR L Benzene r'\‘n o ’
ol 3 Straight chainC-H 9 4
.
por PN < > Wavenurmber [crm—1] -
- ’

Contents a

Score  Library Sample Name

84 % Classification ~ Styrene Styrene

JASCO 0.0 % Classification  Nitrile

Nitrile [0.0 96

This spectrum is classified as Styrene.
PolyImide [0.0 % '

Other h 15 %

2022/03/09 1028 0.0%  Classification Polyimide

0.0 % Classification  Phenolic resin

1
2
5
- 4
g e = e — 5 0.0% Classification Protein
y Wavenumber em-1] 6 0.0% Classification Carboxylic acid ester
Vertical Abs 7
. 8

e - &
L s wan. | Abs0.4 Benzene ringC-H o, -
i Benzene r\n%C:C
Marimam i s 0 = -~
4000 3000 2000 1000 400 -
» .

0.0%  Classification Polyether - T
o oo 0.0%  Classification Carboxylic acid salt P 4
< > < 3 \ 0 20 40 60 80 100 [%] y b
e resty — somass 0807273 s
z ﬂ Measured spectrum 9 Reference spectrum 9 Result list 0 Advice function a
Easy to compare with e A reference spectrum of the selected category Score and sample name are displayed Supports for understanding the result

Some microplastics are degraded in a certain environment and it might appear on the spectrum changes. It may show incorrect search results on
a spectrum library search. The "Classification" function still works in such conditions because it focuses on key bands on the spectrum and is not
affected by the degradation. The Advanced Spectra Search is a useful software for analyzing microplastics in various types and conditions.

Application Data 280-AN-0274

IR plastics library FTIR IRT

This is a dedicated library for microplastics including 39 types, 153 IR spectra. It improves the search result of a spectra library. It also includes
cellulose and rubbers in the library, which are typically found in environmental conditions to identify whether it is plastic or not.

Library list
Low-density polyethylene, LDPE High-density polyethylene, HDPE Polypropylene, PP Polyvinyl chloride, PVC
Polystyrene, PS Foamed polystyrene Polyamide, PA Polycarbonate, PC
Poly(ethylene terephthalate), PET Polyester Polyurethane, PU Poly(methyl methacrylate), PMMA
Polyviny! alcohol, PVA Polyimide P°|y(ctz)u;z:§:fefu;gga;apgggm;ac'd) Artificial turf
Polytetrafluoroethylene, PTFE Acrylonitrile butadiene styrene, ABS Epoxy resin, EP Phenol formaldehyde, PF
Polyethersulfone, PES Polyetherimide, PEI Polyphenylene sulfide, PPS Polybutylene terephthalate, PBT
Acrylic fiber Cellulose acetate Aramid Cupro, Cuprammonium rayon
Polynosic, Modal Viscose rayon Silk Wool
Cotton Cellulose Styrene-butadiene rubber, SBR Ethylene-propylene rubber
Isobutylene-isoprene rubber, IR cis-1,4-Polyisoprene rubber trans-1,4-Polyisoprene rubber

Application Data 280-AN-0274



Microplastics obtained with filtration

= Microplastics smaller than hundreds of um can be measured with the micro FTIR and micro Raman while they are placed
on-the membrane filter. JASCO micro FTIR and Raman measure one/multi points, imaging with the exactly same point,
area between both instruments.

Micro FTIR spectrometer

Micro FTIR observes and measures small samples with microscope function. It also
performs imaging measurements, creates chemical images and particle analysis. Micro
FTIR obtains information of materials such as polyethylene and polypropylene.
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Micro Raman spectrometer

Micro Raman has higher spatial resolution compared to the micro FTIR, so it can
measure microplastics in the pm range which are difficult to measure with the micro
FTIR. The micro Raman also detects additives, pigments in addition to base materials.

VFS-25-1 Filtration set

Combined with the filtration set and 25 mm dia. membrane filter, microplastics are filtered on
it. Various types of materials and pore size filters are available (sold separately).

* Aspirator or dry scroll pump is required separately.

Lineup of membrane filter

No. Material Pore size
1 PTFE 10 pm
2 PTFE 5um
3 PTFE 1um
4 Alumina 0.2 um e
Filtration set
SHO2-FH Filter holder 1:3] NRS

This is a dedicated holder for the 25 mm dia. membrane filter. It can be set on the sharing holder and used on the micro FTIR and Raman.

*SH-02 sharing holder plate or iQ frame is required.
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Set the membrane filter. Fix with the plate cover. Set on the sharing holder.

TR ( 030M1-0276 ) (C 030-AN-0040 )




Advanced Search NAV

Conditate measurement positions are automatically recognized in real time. These dedicated points can be registered as measurement positions at
once. It is possible to target measurement positions in detail by setting parameters related to such characteristics. The acquired spectrum is matched
with JASCO’s original database, and the names of the hit substances are displayed on the observation image.

* Only the NRS series can narrow down the number of measurements point.
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IRT NRS

spectroscopy. Both methods are known as a complementary method to analyze information of molecules. For
this reason, the iQ Frame has a multilateral analysis result can be obtained by combining both measurements.
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Example of composite analysis of IR and Raman by the iQ Frame.

JASCO Particle Analysis

Application Data (

100-M1-0270 ) 100-AN-0034 )

IRT NRS

The JASCO Particle Analysis program enables the acquisition of shape and color information about sample from color maps and observation images.
Histograms, frequency distributions, and correlation distributions can be created based on the obtained information. Additionally, it is also possible
to create the stacked histograms for each component.
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LIST OF ACCESSORIES FOR EACH MODEL

FT/IR-X series (FT/IR-4X, FT/IR-6X, FT/IR-8X)

ATR PRO 4X

ATR PRO 4X VIEW
ATR PRO ONE X

ATR PRO ONE X VIEW

ADSS-4X
LIB-PLA-ADSS

ATR PRO 4X Single reflection ATR accessory with iQX Accessory, for FT/IR-4X only
ATR PRO 4X VIEW Single reflection ATR accessory with camera with iQX Accessory, for FT/IR-4X only
ATR PRO ONE X Single reflection ATR accessory with iQX Accessory, for 6X/8X
ATR PRO ONE X VIEW Single reflection ATR accessory with camera with iQX Accessory, for 6X/8X
USB Microscope set (Custom-made)
Components
USB Microscope for observation
USB Microscope-ATR Mounting unit for ATR PRO 4X, ATR PRO 4X VIEW, ATR PRO ONE

Mask for microscope observation
Micro Imaging Analysis Program (including Scale Correction function)

* ATR PRO 4X, ATR PRO 4X VIEW, ATR PRO ONE or ATR PRO ONE VIEW is required.

ADSS-4X Advanced Spectra Search program for Spectra Manager 2.5
LIB-PLA-ADSS IR plastics library *ADSS-4X s required

IRT series and NRS series Microscopes

JPA
SHO2-FH
SHO2

VFS-25-1

MF25-PTFE10
MF25-PTFE5
MF25-PTFE1
MF25-AL02

JASCO Particle Analysis
SHO2-FH Filter holder * SHO2 Sharing holder plate (SH02, SHO2-IR or SH02-RM) is required.
SHO2 Sharing holder plate (plate only)

VFS-25-1 Filtration set for micro plastic preparation, 25 mm dia.
Components
Suction filter bottle, Funnel, Base, Clamp, Silicone stopper

* This set does not include an aspirator or dry vacuum pump.
MF25-PTFE10, PTFE Membrane Filters for VFS-25
MF25-PTFE5, PTFE Membrane Filters for VFS-25
MF25-PTFE1, PTFE Membrane Filters for VFS-25
MF25-AL02, Aluminum Oxide Membrane Filters for VFS-25

IRT series (IRT-7200, IRT-7100, IRT-5200) NRS series (NRS-4500, NRS-5500, NRS-7500)

ASN-IR-X ASN-IR-X IR Advanced Search NAV for Spectra Manager 2.5 ASN-457 Advanced Search NAV

ADSS-4X ADSS-4X Advanced Spectra Search program for Spectra Manager 2.5 SHO2-RM Sharing holder & iQ Frame for Raman
LIB-PLA-ADSS  LIB-PLA-ADSS IR plastics library *ADSS-4X is required.

SHO2-IR Sharing holder & iQ Frame for IR

Jasco

JASCO CORPORATION
2967-5, Ishikawa-machi, Hachioji-shi, Tokyo 192-8537 Japan
Tel: +81-42-649-5177 Fax:+81-42-646-4515 Web: www.jasco.co.jp

Japan

JASCO INTERNATIONAL CO., LTD.

11-10, Myojin-cho 1-chome, Hachioji-shi, Tokyo 192-0046, Japan

Tel: +81-42-649-3247 Fax: +81-42-649-3518 Web: www.jascoint.co.jp/english/

Australia, Hong Kong, India, Indonesia, Korea, Malaysia, New Zealand, Pakistan,

Philippines, Russia and CIS countries, Singapore, Taiwan, Thailand, Vietnam

JASCO INCORPORATED

28600 Mary’ s Court, Easton, Maryland 21601, U.S.A.

Tel: +1-410-822-1220 Fax: +1-410-822-7526 Web: www.jascoinc.com

Argentina, Bolivia, Brazil, Canada, Chile, Colombia, Costa Rica, Guatemala, Mexico,

Paraguay, Peru, Puerto Rico, United States of America, Uruguay, Venezuela

JASCO EUROPE S.R.L.

Via Luigi Cadorna 1, 23894 Cremella (LC), Italy

Tel: +39-039-9215811 Fax: +39-039-9215835 Web: www.jascoeurope.com

JASCO Deutschland www.jasco.de | JASCO UK www.jasco.co.uk | JASCO France www.jascofrance.fr
JASCO Benelux www.jasco.nl | JASCO Spain www.jasco-spain.com

Algeria, Austria, Belgium, Cyprus, Denmark, Egypt, Finland, France, Germany, Greece, Hungary,
Israel, Italy, Jordan, Kuwait, Luxembourg, Morocco, Netherlands, Norway, Poland, Portugal, Romania,

Saudi Arabia, South Africa, Spain, Sweden Switzerland, Tunisia, Turkey,

United Arab Emirates, United Kingdom, Yemen

JASCO CHINA (SHANGHAI) CO., LTD.

Room No.D, 10F, World Plaza, 855 Pudong South Road, Pudong New Area, Shanghai, China

Products described herein are
designed and manufactured by
ISO-9001 and ISO-14001 certified

Tel: +86-21-6888-7871 Fax: +86-21-6888-7879 Web: www.jasco-global.com @SylEIEeY JASCO Corporation

China

DE6608-2307-01



