
The contents of this brochure are for reference and illustrative purposes only. Information, descriptions, and specifications in this 
publication are subject to change without notice. JASCO assumes no responsibility and will not be liable for any errors or omissions 
contained herein or for incidental, consequential damages or losses in connection with the furnishing, performance or use of this material.

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/en/
Australia, Bangladesh, Hong Kong, India, Indonesia, Korea, Malaysia, Mongolia, Nepal, New Zealand,
Pakistan, Philippines, Russia and CIS countries, Singapore, Sri Lanka, 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: 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 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 603B, Building B, No. 1168 Century Avenue, Pudong New Area, Shanghai, P.R.China
Tel: +86-21-6888-7871 Web: www.jasco-global.com
China e6901-2601ENG

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

ISO-14001
ISO-9001

Microplastics Analysis
— Analytical Methods using FTIR and Raman Spectroscopy —
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FTIR Spectrometer
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An FTIR spectrometer can be used for the qualitative analysis of microplastics over several hundred micrometers (µm). The 
measurement results of polyethylene (PE) and polyethylene terephthalate (PET) are shown below.

JASCO offers analytical instruments capable of characterizing microplastics across a wide range of sizes from several 
millimeters down to the submicron order.
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FTIR Microscope (IRT)

Raman Spectrometer (NRS)

Microplastics Analysis
Microplastics, typically defined as plastic particles smaller than 5 mm, have raised significant concerns due to their 
potential ingestion by marine organisms, contamination of commercial drinking water, and possible health risks to 
humans. Consequently, there is growing interest in studying their environmental impact, distribution, and biological 
effects. JASCO FTIR and Raman spectrometers provide powerful and efficient tools for performing a wide range of 
microplastics analyses.

Use of Di� erent Instruments Based on Particle Size

FTIR

FTIR — FTIR Spectrometer NRS — Raman MicroscopeIRT — FTIR Microscope
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FTIR Microscope
FTIR microscopes can be used to analyze microplastics as small as 5 to 10 µm in length. In addition to qualitative analysis, 
mapping measurements enable visualization of component distribution, allowing particle size analysis to be performed. 
The following example presents imaging analysis data for various fi ltered samples collected using a polytetrafl uoroethylene 
(PTFE) filter, including polyethylene (PE), polypropylene (PP), polystyrene (PS), polyethylene terephthalate (PET), and 
polyvinyl chloride (PVC) particles in water.
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Raman Microscope

Measurement results of airborne microplastics (AMPs)

Raman microscopes can be used for microplastics sample analysis at the sub-micron scale. In addition to qualitative 
analysis, mapping measurements enable visualization of component distribution, allowing particle size analysis to be 
performed, similar to FTIR microscopes. The following section presents the results of our measurements of Airborne 
Microplastics (AMPs).

3800 3000
Raman Shift [cm–1]

Int.

2000 1000 100

PET

Polyhydroxy butyric acid (PHB)

10 µm

3 µm

2.0

2.0

3 µm

1.5

4.0

Zoom Zoom

Microscope observation

Measurement point
Measurement point

NRS

Application Data 100-MT-0262Samples and data were provided by TOSOH Analysis and Research Center Co., Ltd.

Application Data 100-AN-0031Samples were provided by Prof. Okochi of Waseda University.
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Macro Analysis of Microplastics
Microplastics ranging from several mm down to several hundred µm can be readily analyzed using the FTIR-ATR method. 
ATR is a contact-based sampling technique that utilizes reflection measurements in FTIR spectroscopy.

The FT/IR-4X is a powerful mid-infrared (mid-IR) FTIR spectrometer that incorporates 
many features typically found in research-grade instruments. It delivery high resolution, 
excellent signal-to-noise (S/N), and high sensitivity, enabling accurate and reliable analytical 
measurements across a wide range of applications.

Fourier Transform Infrared Spectrometer (FTIR)

FT/IR-4X with ATR PRO 4X VIEW

ATR PRO 4X VIEW / ATR PRO ONE X VIEW

The ATR PRO 4X VIEW and ATR PRO ONE X VIEW are advanced ATR 
accessories designed for FTIR measurements that allow users to observe 
the sample surface directly through the ATR crystal during analysis. This 
integrated observation capability helps confirm proper sample contact 
conditions, even for samples with thicknesses on the order of several hundred 
µm, enabling efficient measurement while simultaneously capturing both 
images and spectra of samples in close contact with the ATR crystal. The 
images and spectra can be saved together in a single fi le for streamlined data 
management.

FTIR

Application Data 030-AT-0275

USB Microscope Kit

The USB Microscope Kit is a complete solution for microscopic observation when used with the FT/IR-4X 
spectrometer. When integrated with an ATR accessory, it provides a live observation view of the sample 
positioned on top of the ATR crystal prior to measurement. Both visual observation data and spectral data 
can be stored within the same file, enhancing documentation and analysis workflow. Even very small 
samples can be properly positioned on the ATR crystal for measurement by using the USB microscope to 
monitor the sample in real time during sample setting. 

Observation image of PP in 
close contact with ATR crystal

ATR PRO 4X VIEW and
ATR PRO ONE X VIEW

FT/IR-4X with USB Microscope
* The USB Microscope Kit requires the ATR PRO 4X, ATR PRO 4X VIEW, ATR PRO ONE X, or the ATR PRO ONE X VIEW.

Sample: Microplastics collected from lake water

USB microscope ATR

* An observation image of sample in contact with the ATR crystal can be obtained 
 using the ATR PRO 4X VIEW or the ATR PRO ONE X VIEW.

Abs

4000 3000 2000
Wavenumber [cm–1]

1000 600

0.002 PP

1000 µm1000 µm

235
235

229
229

IMAGE
ACQUISITION MEASUREMENT

IMAGE
ACQUISITION

MEASUREMENT

SWITCH with EASE
between

USB microscope image

Measurement spectrum

ATR close-up image *

SAVE
in 1 FILE

U S B
microscope

ATR

&

FTIR

100 µm

Application Data 030-AT-0275Samples were provided by e-kagaku Biwako Environment Project 2021 (SEP2021).
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Advanced Spectra Search (ADSS)

The Advanced Spectra Search program has two primary functions, "Classifi cation" and "Spectra Search", designed to support fast, accurate, and 
user-friendly spectral analysis for the identification of unknown samples. The "Classification" function classifies sample spectra into one of 39 
categories based on the machine-learning results from analyzing approximately 10,000 spectra and highlights key spectral bands, allowing users to 
visually confi rm the validity of the results. The "Spectra Search" function enables comparison against a spectral library containing approximately 600 
reference spectra.

Some microplastics undergo degradation in certain environmental conditions, which may cause spectral changes that can lead to incorrect search 
results during a traditional spectrum library search. In contrast, the "Classifi cation" function remains e� ective under these environmental conditions 
because it focuses on key bands in the spectrum that are not affected by the degradation. The Advanced Spectra Search software provides a 
powerful tool for analyzing microplastics across a wide range of compound types and environmental conditions.
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IRTFTIR

Application Data 280-AN-0274

IR Plastics Library

The IR Plastics Library is a dedicated microplastics reference library containing 39 material types consisting of 153 IR spectra. This specialized library 
improves identification accuracy during spectral searches by including cellulose and rubber materials commonly encountered in environmental 
samples to enable di� erentiation between plastic and non-plastic materials.

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

Polyvinyl alcohol, PVA Polyimide
Poly(butylene succinate)-poly(lactic acid) 

copolymer,  PBS-PLA copolymer
Artifi cial turf

Polytetrafl uoroethylene, PTFE Acrylonitrile butadiene styrene, ABS Epoxy resin, EP Phenol formaldehyde, PF

Polyethersulfone, PES Polyetherimide, PEI Polyphenylene sulfi de, PPS Polybutylene terephthalate, PBT

Acrylic fi ber Cellulose acetate Aramid Cupro, Cuprammonium rayon

Polynosic, Modal Viscose rayon Silk Wool

Cotton Cellulose Styrene-butadiene rubber, SBR Ethylene-propylene rubber

Isobutylene-isoprene rubber, IIR cis-1,4-Polyisoprene rubber trans-1,4-Polyisoprene rubber

IR Plastics Library Classifi cation Categories

IRTFTIR

Application Data 280-AN-0274



6

Microplastics Obtained by Filtration
Microplastics smaller than several hundred micrometers (µm) can be analyzed directly on membrane filters using micro-
FTIR and micro-Raman spectroscopy. JASCO FTIR microscopes and Raman microscopes enable single-point, multi-
point, and imaging measurements at precisely the same location and area between both instruments.

Micro-Raman spectroscopy offers higher spatial resolution compared to micro-FTIR 
spectroscopy, allowing measurement of microplastics in the micrometer (µm) range 
that may be difficult to analyze using micro-FTIR spectroscopy by itself. In addition to 
identifying base polymer materials, Raman microscope can detect additives and pigments.

Raman Microscope

NRS-4500

When the VFS-25-1 Filtration Set is used with a 25 mm diameter membrane fi lter, microplastics 
can be collected directly on the filter surface to be analyzed on the micro-FTIR or micro-
Raman. Various membrane fi lter materials and pore sizes are available (sold separately).

Filtration set

* Aspirator or dry scroll pump is required separately.

No. Material Pore size
1 P T F E 10 µm
2 P T F E 5 µm
3 P T F E 1 µm
4 Alumina 0.2 µm

Lineup of membrane fi lter

FTIR IRT NRSVFS-25-1 Filtration Set

Membrane filter 
(sold separately)

Application Data 110-MT-0271

FTIR microscope enables observation and measurement of small samples using its 
microscope functionality. It supports imaging measurements, chemical image generation, 
and particle analysis, providing material identifi cation for polymers, such as polyethylene 
(PE) and polypropylene (PP).

FTIR Microscope

IRT-7X with FT/IR-4X

Set the membrane filter. Fix with the plate cover. Set on the holder.

IRT NRSSH02-FH Filter Holder

Application Data 030-MT-0276 030-AN-0040

The SH02-FH Filter Holder is a dedicated holder designed for 25 mm diameter membrane fi lters. It can be mounted on the SH02 Sharing Holder Plate 
to be used with both the micro-FTIR and micro-Raman.
* SH02 Sharing Holder Plate, SH02-IR Sharing Holder & iQ Frame for IR or SH02-RM Sharing Holder & iQ Frame for Raman is required.
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Candidate measurement positions are automatically recognized in real time and can be registered as measurement positions. Measurement positions 
can be targeted by setting search parameters based on characteristics, such as size, shape, color*, and contrast. The acquired spectra are matched 
against JASCO's original database, and the identifi ed substances are displayed on the observation image.
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* Only the micro-Raman can narrow down the number of measurement points.

Application Data 260-AN-0018

The JASCO Particle Analysis program enables the acquisition of particle shape and color information from sample observation images and color 
maps. Based on the collected data, stacked histograms, frequency tables, correlation graphs, and component ratios can be generated for each 
component, providing a powerful, compact way to illustrate the composition, distribution, or frequency of a dataset.

IRT NRSJASCO Particle Analysis

Application Data 100-MT-0270 100-AN-0034

Measurement result

1
12
2

1
0
0

2
1
4

2
0
0

0

5

10

15

4 6 8 10 12 14 16
Size [µm]

Qty.

Stacked histogram

No.

1

2

3

4

5

6

9.8

16.2

102.6

26.7

39.4

42.1

8.2

15.2

17.3

30.7

40.4

50.0

10.482

9.480

9.364

9.667

9.648

9.641

Image Centroid-X Centroid-Y Size

Search parameter results for each particle

The iQ Frame enables precise measurement of the same microscopic region using both IR and Raman 
spectroscopy. As these techniques provide complementary molecular information, combining both methods 
allows for a more comprehensive and reliable analysis. By integrating IR and Raman measurements at the exact 
same location, the iQ Frame delivers enhanced, multidimensional analytical results.

IRT NRSiQ Frame

Application Data 100-MT-0270 100-AN-0034

Example of composite analysis of IR and Raman by the iQ Frame.
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