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 Particle filter holders provide clear microscope images of samples, enabling highly accurate measurements.
 Microplastics can be analyzed accurately and efficiently by using a particle filter holder with a high-speed mapping program and 

a particle analysis program.

Technique for Measuring Microplastics Collected 
on Various Filters Using a Particle Filter Holder

Kazumi Kawahara and Kazuki Sobue

Fourier Transform Infrared Spectrophotometer IRXross /IRTracer -100
Infrared Microscope AIMsight  

Fig. 1 IRXross  FTIR Spectrophotometer (Left) and AIMsight  IR Microscope (Right)

Filter Material Pore Diameter 
(µm)

Measurement 
Method*1 Pricing Comments Filtering Time (s)*2 Infrared Measurement 

Range*3

Hydrophilic 
PTFE

Polytetra-
fluoroethylene 0.45 Transmission Inexpensive Easily wrinkled 30 4,000 to 1,300 cm-1

1,000 to 700 cm-1

SUS Stainless steel 8 Transmission
/Reflection Medium Easy to achieve a flat 

surface 2 4,000 to 700 cm-1

Au/PC Gold-coated
polycarbonate 0.8 Reflection Expensive High reflectance 12 4,000 to 700 cm-1

Al2O3 Aluminum oxide 0.2 Transmission Expensive Brittle, easy to 
achieve a flat surface 53 4,000 to 1,200 cm-1

Table 1 Characteristics of Filters Compared in this Article

*1: Measurement method recommended by Shimadzu
*2: The reference value was obtained by suction filtering 1 mL of standard MPs dispersed in purified water through a 13 mm diameter filter. The value depends on 

the concentration and size of particles contained in the solution.
*3: The measurement range was based on the range (700 to 4,000 cm-1) of the infrared microscope.

 Introduction
Since microplastics (MPs) (with diameters ranging from a few 
µm up to 5 mm) are widely recognized as an environmental 
problem in marine environments, Japan’s Ministry of the 
Environment has issued guidelines for preparation and 
measuring MPs in environmental surface waters.1)

The guidelines include examples of using a Fourier transform 
infrared spectrophotometer (FTIR) to identify plastics by the total 
reflectance measurement method. However, to identify fine MPs, 
they recommend using instruments like infrared microscopes.
In recent years, an increasing number of studies have analyzed 
fine MPs smaller than 100 µm. Measuring MPs with an infrared 
microscope requires collecting samples on a filter. Various types 
of filters can be used for infrared microscopes, each with unique 
characteristics. But if a filter cannot be held horizontal during 
drying or measuring, it can develop wrinkles that might decrease 
measurement accuracy. Therefore, a particle filter (PF) holder was 
developed that can be placed directly on an infrared microscope 
stage while holding the filter horizontally. This article describes 
using the IRXross Fourier transform infrared spectrophotometer, 
an AIMsight infrared microscope (Fig. 1), and a PF holder to 
evaluate the properties of various filters and measure a standard 
sample of MPs.

Filter Selection
Table 1 indicates the characteristics of typical filters used to 
filter MPs. The larger the outside diameter of a filter, the shorter 
the filtration time and the less MPs overlap. But it also results in 
a larger measurement range, which might require more time to 
search for candidate MP particles on the filter and longer 
measurement times.

Typically, 13 and 25 mm diameter filters are most commonly 
used. The filter pore diameter is selected based on the size of the 
target MPs to be collected. Small pores can collect smaller 
particles, but they tend to require more time for filtration. (Table 1 
indicates reference times for filtering standard MPs dispersed in 
purified water.) The infrared measurement range will also depend 
on what the filter is made of. Examples of transmittance data for 
filters alone are shown in Fig. 2.

Due to the absorption of PTFE near 1,200 cm-1, it can overlap 
with C-O-C stretching vibration peaks contained in the spectra 
of polyethylene terephthalate and other MPs, making it difficult 
to clearly recognize the peaks in some cases. Similarly, Al2O3 
absorbs light in the 1,200 to 700 cm-1 range, which can make it 
difficult to recognize =C-H out-of-plane bending (benzene ring) 
peaks contained in polystyrene (PS) spectra. On the other hand, 
using filters made of stainless steel enables transmittance to be 
measured, depending on the pore diameter. Therefore, filters 
must be selected based on their characteristics and the material 
to be analyzed.

Fig. 2 Transmittance of Respective Filter Types

C-O-C stretching vibration
=C-H out-of-plane bending 
(benzene ring)

 

 特点描述
◆ 滤膜支架可保持滤膜平整，便于获得清晰的样品显微图像，从而提升颗粒分析的准确性。
◆	将滤膜支架与高速 Mapping 程序及颗粒分析程序联用，可实现对微塑料的精准高效分析。

 �引言

鉴于微塑料（MPs，粒径从几 μm 至 5 mm）已被公认为
海洋环境中的重要环境问题，日本环境省已发布环境表层水
中微塑料的前处理与测量指南 1-2)。

该指南提及使用傅里叶变换红外光谱仪（FTIR）通过衰
减全反射法对塑料进行鉴定；同时推荐对较小尺寸微塑料使
用红外显微镜或拉曼显微镜仪器进行分析。

近年来，越来越多的研究开始聚焦于分析小于 100 μm 微
细微塑料。使用红外 / 拉曼显微镜测量微塑料样品时，需将
微塑料颗粒分散并截留于滤膜上。在显微红外红外测试中，
尽管多种类型滤膜均可满足基本测试要求，但不同材质滤膜
的特性不同；若滤膜在干燥或测量过程中无法保持水平，可
能会产生褶皱或翘曲，从而影响测量精度。为此，我们开发
了一种可直接安装于红外显微镜样品台上的滤膜支架，以保
持滤膜平整。本文将介绍使用 AIMsight 红外显微镜（图 1）
及滤膜支架评估常见滤膜性能并测量微塑料标准样品的应用
实例。

13 mm 和 25 mm 直径滤膜通常最为常用。滤膜孔径需根
据目标微塑料粒径进行选择：孔径越小，可截留颗粒粒径越小，
但过滤时间通常更长（表 1 列出了分散于纯水中的标准微塑
料的参考过滤时间）。红外测量波数范围也与滤膜材质密切
相关，图 2 展示了几种滤膜的红外透射率数据。

聚四氟乙烯（PTFE）滤膜在 1200 cm-1 附近存在特征本
底吸收峰，易与聚对苯二甲酸乙二醇酯（PET）等微塑料的
C-O-C 伸缩振动峰重叠，导致某些情况下目标特征峰难以清
晰识别。同理，氧化铝（Al2O3）膜会在 1200 至 700 cm-1 范
围内具有红外吸收，这可能使聚苯乙烯（PS）红外谱图中
=C-H 面外弯曲（苯环）峰难以识别。此外，对于不锈钢滤膜，
则需根据孔径尺寸选用透射法或反射法。因此，需根据滤膜
特性与待测微塑料种类来选择合适的滤膜。

 �滤膜选择

表 1 列出了用于富集微塑料的典型滤膜的特性。滤膜直
径越大，过滤速度越快，微塑料重叠越少，但测量区域随之
扩大，可能需要花费更多时间在滤膜上搜寻目标微塑料颗粒，
从而延长测量时间。

*1：岛津推荐的测量方法
*2：参考值是通过将 1 mL 分散在纯水中的标准微塑料经直径 13 mm 滤膜抽滤后获得，该数值取决于溶液中颗粒的浓度和粒径。
*3：测量波数范围是基于红外显微镜检测区间（700 ~ 4000 cm-1）。

傅里叶变换红外光谱仪 IRXross/IRTracer-100
红外显微镜 AIMsight

Kazumi Kawahara, Kazuki Sobue

使用红外显微镜和滤膜支架测量滤膜上截留的�
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图 1：IRXross 傅立叶变换红外光谱仪（左）与 AIMsight 红外显微镜（右）

图 2：常用滤膜的红外透射率数据
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Particle �lter holders provide clear microscope images of samples, enabling highly accurate measurements.
Microplastics can be analyzed accurately and e�ciently by using a particle �lter holder with a high-speed mapping program and 
a particle analysis program.

Technique for Measuring Microplastics Collected 
on Various Filters Using a Particle Filter Holder

Kazumi Kawahara and Kazuki Sobue

Fourier Transform Infrared Spectrophotometer IRXross /IRTracer -100
Infrared Microscope AIMsight  

Fig. 1 IRXross  FTIR Spectrophotometer (Left) and AIMsight  IR Microscope (Right)

Filter Material Pore Diameter 
(µm)

Measurement 
Method*1 Pricing Comments Filtering Time (s)*2 Infrared Measurement 

Range*3

Hydrophilic 
PTFE

Polytetra-
�uoroethylene 0.45 Transmission Inexpensive Easily wrinkled 30 4,000 to 1,300 cm-1

1,000 to 700 cm-1

SUS Stainless steel 8 Transmission
/Re�ection Medium Easy to achieve a �at 

surface 2 4,000 to 700 cm-1

Au/PC Gold-coated
polycarbonate 0.8 Re�ection Expensive High re�ectance 12 4,000 to 700 cm-1

Al2O3 Aluminum oxide 0.2 Transmission Expensive Brittle, easy to 
achieve a �at surface 53 4,000 to 1,200 cm-1

Table 1 Characteristics of Filters Compared in this Article

*1: Measurement method recommended by Shimadzu
*2: The reference value was obtained by suction �ltering 1 mL of standard MPs dispersed in puri�ed water through a 13 mm diameter �lter. The value depends on 

the concentration and size of particles contained in the solution.
*3: The measurement range was based on the range (700 to 4,000 cm-1) of the infrared microscope.

Introduction
Since microplastics (MPs) (with diameters ranging from a few 
µm up to 5 mm) are widely recognized as an environmental 
problem in marine environments, Japan’s Ministry of the 
Environment has issued guidelines for preparation and 
measuring MPs in environmental surface waters.1)

The guidelines include examples of using a Fourier transform 
infrared spectrophotometer (FTIR) to identify plastics by the total 
re�ectance measurement method. However, to identify �ne MPs, 
they recommend using instruments like infrared microscopes.
In recent years, an increasing number of studies have analyzed 
�ne MPs smaller than 100 µm. Measuring MPs with an infrared 
microscope requires collecting samples on a �lter. Various types 
of �lters can be used for infrared microscopes, each with unique 
characteristics. But if a �lter cannot be held horizontal during 
drying or measuring, it can develop wrinkles that might decrease 
measurement accuracy. Therefore, a particle �lter (PF) holder was 
developed that can be placed directly on an infrared microscope 
stage while holding the �lter horizontally. This article describes 
using the IRXross Fourier transform infrared spectrophotometer, 
an AIMsight infrared microscope (Fig. 1), and a PF holder to 
evaluate the properties of various �lters and measure a standard 
sample of MPs.

Filter Selection
Table 1 indicates the characteristics of typical �lters used to 
�lter MPs. The larger the outside diameter of a �lter, the shorter 
the �ltration time and the less MPs overlap. But it also results in 
a larger measurement range, which might require more time to 
search for candidate MP particles on the �lter and longer 
measurement times.

Typically, 13 and 25 mm diameter �lters are most commonly 
used. The �lter pore diameter is selected based on the size of the 
target MPs to be collected. Small pores can collect smaller 
particles, but they tend to require more time for �ltration. (Table 1 
indicates reference times for �ltering standard MPs dispersed in 
puri�ed water.) The infrared measurement range will also depend 
on what the �lter is made of. Examples of transmittance data for 
�lters alone are shown in Fig. 2.

Due to the absorption of PTFE near 1,200 cm-1, it can overlap 
with C-O-C stretching vibration peaks contained in the spectra 
of polyethylene terephthalate and other MPs, making it di�cult 
to clearly recognize the peaks in some cases. Similarly, Al2O3 
absorbs light in the 1,200 to 700 cm-1 range, which can make it 
di�cult to recognize =C-H out-of-plane bending (benzene ring) 
peaks contained in polystyrene (PS) spectra. On the other hand, 
using �lters made of stainless steel enables transmittance to be 
measured, depending on the pore diameter. Therefore, �lters 
must be selected based on their characteristics and the material 
to be analyzed.

Fig. 2 Transmittance of Respective Filter Types

C-O-C伸缩振动
=C-H面外弯曲振动（苯环）

表 1：不同种类滤膜的特性对比

滤膜 材质 孔径（μm） 测量方法 *1 价格 备注 过滤时间（s）*2 测量波数范围 *3

PTFE 聚四氟乙烯 0.45 透射 廉价 干燥时易产生褶皱 30 4000 ~ 1300 cm-1

1000 ~ 700 cm-1

SUS 不锈钢 8 透射 / 反射
（与孔径尺寸有关） 中等 干燥时不易起皱；但容易翘曲；优

异的耐久性、可高温处理和清洗 2 4000 ~ 700 cm-1

Au/PC 镀金聚碳酸酯 0.8 反射 昂贵 表面平整度高、反射率高 12 4000 ~ 700 cm-1

Al2O3 氧化铝 0.2 透射 昂贵 质地坚硬，不易起皱和变形，表面
平整度高；但脆性大，易碎 53 4000 ~ 1200 cm-1
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 �滤膜支架

滤膜支架用于固定和支撑滤膜，保持滤膜平整，便于精
准聚焦其表面，从而提升颗粒分析的准确性。该支架适用树
脂类滤膜和金属滤膜，可有效抑制树脂类滤膜（如 PTFE 滤膜）
干燥过程中的皱褶，以及金属滤膜（如不锈钢滤膜）的翘曲，
确保表面平整，提升测量精度。

现 有 两 种 规 格 的 滤 膜 支 架 套 装， 分 别 适 配 13 mm 和 
25 mm 直径的滤膜。套装主要包括样品基座、滤膜支架（下
托和上盖）及滤膜安装座。上盖采用磁吸卡扣设计，便于滤
膜取放和与固定。（滤膜支架）下托正面为凸面结构，可将
树脂类等柔性滤膜上的褶皱撑开展平；背面为平面设计，用
于固定和支撑金属等硬质材料滤膜。图 3 为使用下托正面来
固定 PTFE 滤膜的照片。

 �微塑料测试实例

取粒径小于 100 μm 的聚苯乙烯（PS）、聚乙烯（PE）
和聚丙烯（PP）颗粒（经 100 μm 筛网筛分获得）分散于纯水中，
分别采用聚四氟乙烯（PTFE）、氧化铝（Al2O3）、金膜（Au/
PC）和不锈钢滤膜（SUS）对其进行抽滤以截留颗粒物（滤
膜参数详见表 1）。随后将滤膜（湿润状态）放置到滤膜支
架上，经干燥处理后待测。图 5 展示了安装于红外显微镜中
的滤膜支架。测量参数设置如表 2 所示。PTFE 滤膜和氧化
铝膜采用透射法测量，而不锈钢滤膜和金膜则采用反射法测
量。在此次测量所使用的高速 Mapping 程序中，设定 3400 ~  
2400 cm-1 为特征峰检测范围，用于检测碳氢化合物（C-H）
信号。若该范围内存在特征峰，将按指定扫描次数对设定光
谱范围进行重复扫描，而初次扫描判定不存在样品的点位将
被跳过，从而在保证结果可靠性的前提下显著缩短测量时间。
图 6 展示了含微塑料样品的几种常见滤膜的光学拼接图像，
其中黄色框标记区域为实际测量区域。有关高速 Mapping 程
序的更多信息，请参阅 应用报告 No. 01-01001-EN。

PTFE 滤膜在干燥时易产生皱褶，限制红外显微镜的对焦
区域，难以在大范围内获得清晰图像。若大片区域失焦，将
影响颗粒物识别，降低采集数据准确性。将抽滤后湿润状态
的 PTFE 滤膜置于滤膜支架上，再进行干燥处理，可保持滤
膜表面平整，获得大面积清晰对焦的显微图像，便于颗粒物
观察，提高测量精度。图 4 为干燥过程中使用与未使用滤膜
支架的 PTFE 滤膜单点对焦光学拼接图像对比，使用支架时
图像在大范围内清晰对焦，颗粒物更易于观察。

图 6：含微塑料样品的几种常见滤膜的光学拼接图像

表 2：测量条件

仪器： AIMsight 红外显微镜

软件程序： 高速 Mapping 程序和颗粒分析程序

光谱分辨率： 8 cm-1

扫描次数： 50 次

切趾函数： SqrTriangle

光阑尺寸： 20 µm × 20 µm

步长： 20 µm

成像区域： PTFE：480 × 400 μm
Al2O3：360 × 560 μm
Au/PC：780 × 500 μm
SUS：480 × 400 μm

检测器： 液氮制冷 T2SL 检测器

高速 Mapping 参数设置

噪声水平： PTFE、Al2O3、Au/PC: 0.05，SUS: 0.1

阈值： PTFE、Au/PC: 0.5，Al2O3: 0.1，SUS: 0.2

排除范围： 4000 ~ 3400 cm-1 和 2400 ~ 700 cm-1

图 3：（滤膜支架）下托正面固定 PTFE 滤膜的照片

图 5：安装于红外显微镜中的滤膜支架

图 4： PTFE 滤膜上微塑料的光学图像（由 15 倍卡塞格林物镜拍摄）
左侧：未使用滤膜支架；右侧：使用滤膜支架
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Instruments: IRXross, AIMsight
Software: High-speed mapping program and particle 

analysis program
Resolution: 8 cm-1

Scanning Count: 50
Apodization Function: SqrTriangle
Aperture Size: 20 µm × 20 µm
Measurement Interval: 20 µm
Mapping Range: PTFE: 480 × 400 µm

Al2O3: 360 × 560 µm
Au/PC: 780 × 500 µm
Stainless steel: 480 × 400 µm

Detector: T2SL

High-Speed Mapping 
Conditions

Noise Level: PTFE, Al2O3, Au/PC: 0.05, Stainless steel: 0.1

Threshold Values: PTFE, Au/PC: 0.5, Al2O3: 0.1, Stainless steel: 0.2

Excluded Ranges: 4,000 to 3,400 cm-1 and 2,400 to 700 cm-1

Table 2 Measurement Conditions

Stainless Steel

Al2O3PTFE

Au/PC

Fig. 6 Tiled Images of Each Filter

Fig. 5 PF Holder Placed in an Infrared Microscope

PF Holders
Two types of PF holders are available for either 13 mm diameter 
or 25 mm diameter filters. Both include a sample base, filter 
holder, cover, and filter mounting base. The cover has a 
magnetic latch that makes it easy to place and remove filters. 
The convex on the front surface of the filter holder is designed 
to stretch wrinkles apart in filters made of polymer and other 
flexible filters. In contrast, the reverse side is flat for holding 
filters made of metal or other hard materials. Fig. 3 shows 
holders holding the front sides of PTFE filters.

Example of Measuring MPs
Polystyrene (PS), polyethylene (PE), and polypropylene (PP) 
particles that fell through a 100 µm mesh were dispersed in 
purified water. They were then collected by suction filtering 
through PTFE, Al2O3, Au/PC, and stainless steel filters (Table 1). 
After collecting the particles, the filters were dried using a PF 
holder. Fig. 5 shows the filter holder placed in the infrared 
microscope. Measurement condition settings are indicated in 
Table 2. The PTFE and Al2O3 filters were measured by the 
transmission method, whereas the stainless steel and Au/PC 
filters were measured by the reflection method. For the high-
speed mapping program in this measurement, a peak detection 
range of 3,400 to 2,400 cm-1 was specified for detecting the 
signal from hydrocarbons (C-H). If there are peaks in that range, 
the range will be scanned the specified number of times. A tiled 
image of each filter is shown in Fig. 6. The areas marked with a 
yellow box were measured. For more information about the 
high-speed mapping program, refer to Application News 
No. 01-01001-EN.

The PF holder can hold the broad area of flat surfaces on the filter. 
Since PTFE filters are prone to wrinkling when dry, which can limit 
the area where infrared microscope images are in focus, it can be 
difficult to obtain sharp images over a broad area. If a large area is 
out of focus, it can be difficult to find particles, decreasing the 
accuracy of acquired data. However, by using a PF holder when 
drying PTFE filters, the flatness of the filter surface can be 
maintained, enabling clear microscope images that are in focus 
over a large area. That makes it easier to observe particles and 
enables more accurate measurements. Fig. 4 compares tiled 
images with one point in focus that were obtained from a PTFE 
filter dried with and without using a PF holder. The images are 
clearly in focus over a large area and the particles are easier to 
observe when the PF holder was used.

Fig. 4 Images of MPs on PTFE Filters Photographed 
with a 15× Reflecting Objective Mirror

Left: Without Using a PF Holder; Right: Using a PF Holder

Fig. 3 PF Holders Holding PTFE Filters
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Instruments: IRXross, AIMsight
Software: High-speed mapping program and particle 

analysis program
Resolution: 8 cm-1

Scanning Count: 50
Apodization Function: SqrTriangle
Aperture Size: 20 µm × 20 µm
Measurement Interval: 20 µm
Mapping Range: PTFE: 480 × 400 µm

Al2O3: 360 × 560 µm
Au/PC: 780 × 500 µm
Stainless steel: 480 × 400 µm

Detector: T2SL

High-Speed Mapping 
Conditions

Noise Level: PTFE, Al2O3, Au/PC: 0.05, Stainless steel: 0.1

Threshold Values: PTFE, Au/PC: 0.5, Al2O3: 0.1, Stainless steel: 0.2

Excluded Ranges: 4,000 to 3,400 cm-1 and 2,400 to 700 cm-1

Table 2 Measurement Conditions

Stainless Steel

Al2O3PTFE

Au/PC

Fig. 6 Tiled Images of Each Filter

Fig. 5 PF Holder Placed in an Infrared Microscope

PF Holders
Two types of PF holders are available for either 13 mm diameter 
or 25 mm diameter filters. Both include a sample base, filter 
holder, cover, and filter mounting base. The cover has a 
magnetic latch that makes it easy to place and remove filters. 
The convex on the front surface of the filter holder is designed 
to stretch wrinkles apart in filters made of polymer and other 
flexible filters. In contrast, the reverse side is flat for holding 
filters made of metal or other hard materials. Fig. 3 shows 
holders holding the front sides of PTFE filters.

Example of Measuring MPs
Polystyrene (PS), polyethylene (PE), and polypropylene (PP) 
particles that fell through a 100 µm mesh were dispersed in 
purified water. They were then collected by suction filtering 
through PTFE, Al2O3, Au/PC, and stainless steel filters (Table 1). 
After collecting the particles, the filters were dried using a PF 
holder. Fig. 5 shows the filter holder placed in the infrared 
microscope. Measurement condition settings are indicated in 
Table 2. The PTFE and Al2O3 filters were measured by the 
transmission method, whereas the stainless steel and Au/PC 
filters were measured by the reflection method. For the high-
speed mapping program in this measurement, a peak detection 
range of 3,400 to 2,400 cm-1 was specified for detecting the 
signal from hydrocarbons (C-H). If there are peaks in that range, 
the range will be scanned the specified number of times. A tiled 
image of each filter is shown in Fig. 6. The areas marked with a 
yellow box were measured. For more information about the 
high-speed mapping program, refer to Application News 
No. 01-01001-EN.

The PF holder can hold the broad area of flat surfaces on the filter. 
Since PTFE filters are prone to wrinkling when dry, which can limit 
the area where infrared microscope images are in focus, it can be 
difficult to obtain sharp images over a broad area. If a large area is 
out of focus, it can be difficult to find particles, decreasing the 
accuracy of acquired data. However, by using a PF holder when 
drying PTFE filters, the flatness of the filter surface can be 
maintained, enabling clear microscope images that are in focus 
over a large area. That makes it easier to observe particles and 
enables more accurate measurements. Fig. 4 compares tiled 
images with one point in focus that were obtained from a PTFE 
filter dried with and without using a PF holder. The images are 
clearly in focus over a large area and the particles are easier to 
observe when the PF holder was used.

Fig. 4 Images of MPs on PTFE Filters Photographed 
with a 15× Reflecting Objective Mirror

Left: Without Using a PF Holder; Right: Using a PF Holder

Fig. 3 PF Holders Holding PTFE Filters
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Software: High-speed mapping program and particle 

analysis program
Resolution: 8 cm-1
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Apodization Function: SqrTriangle
Aperture Size: 20 µm × 20 µm
Measurement Interval: 20 µm
Mapping Range: PTFE: 480 × 400 µm

Al2O3: 360 × 560 µm
Au/PC: 780 × 500 µm
Stainless steel: 480 × 400 µm

Detector: T2SL

High-Speed Mapping 
Conditions

Noise Level: PTFE, Al2O3, Au/PC: 0.05, Stainless steel: 0.1

Threshold Values: PTFE, Au/PC: 0.5, Al2O3: 0.1, Stainless steel: 0.2

Excluded Ranges: 4,000 to 3,400 cm-1 and 2,400 to 700 cm-1

Table 2 Measurement Conditions

Stainless Steel

Al2O3PTFE

Au/PC

Fig. 6 Tiled Images of Each Filter

Fig. 5 PF Holder Placed in an Infrared Microscope
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 �结论

本文介绍了适配不同类型滤膜的专用支架使用方法，并
总结了多种常见滤膜的特性。由于不同材质滤膜的透光范围
和红外测量方法存在差异，使用时需充分了解其特性。研究
结果表明，使用滤膜支架可保持滤膜平整，便于红外显微镜
观测微塑料颗粒时获得清晰光学图像，提高测量精度；结合
高速 Mapping 程序与颗粒分析程序，可实现微塑料的精准、
高效分析。

高速 Mapping 程序获取的红外光谱示例见图 7 和图 8。
图 7 显示，采用 PTFE 滤膜收集时，三种塑料的红外光谱特
征均可充分识别。然而，该滤膜在 1200 cm-1 波段存在本底
红外吸收，导致该波段处样品相关信号无法采集，从而降低
了检索匹配度。此外，金膜上的 PS 颗粒产生了干涉条纹，这
也降低了检索匹配度。

采用颗粒分析程序对不同类型塑料的检测结果进行可视
化标识，将各成分以不同颜色显示（图 9）。例如，图 10
展示了不锈钢滤膜上样品的颗粒分析结果。该程序不仅能计
算颗粒数量、长轴和费雷特直径，还可测定面积、体积和质 
量 *4。有颗粒数据分析程序的更多信息，请参阅应用报告 01-
00994-EN。本示例结果显示，检测到 26 个 PS 颗粒、21 个
PP 颗粒和 1 个 PE 颗粒，且颗粒长轴于 20 ~ 40 μm 区间分布
最多。

*4 质量和体积采用文献中的理论公式来计算（公式 (1)   
          [log10(M)=b·log10(S)+a]）
公式仅限微塑料
Tomoya Kataoka, Yota Iga, Rifqi Ahmad Baihaqi, et al. Geometric 
relationship between the projected surface area and mass of a plastic 
particle. Water Research. 2024;261:122061.
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相关视频
1) �Perform Microplastics Analysis More Quickly  

and Accurately

图 7：PTFE 滤膜上 PE、PP 和 PS 颗粒的红外光谱图 图 9：使用颗粒分析程序对几种常见滤膜上颗粒进行分析的结果

图 10：使用颗粒分析程序对不锈钢滤膜上颗粒进行分析的结果

图 8：金膜上 PE、PP 和 PS 颗粒的红外光谱图
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Fig. 9 Results from Analyzing Particles on Each Filter

IRXross, IRTracer, and AIMsight are trademarks of Shimadzu Corporation or its affiliated companies in Japan and/or other countries.

Conclusion
This article describes using a PF holder to collect fine microplastic 
particles on various types of filters, and it provides a summary of 
the characteristics of each filter. Since there are differences in the 
wavenumber ranges and data acquisition methods for each filter 
type, users need to understand the individual characteristics of a 
filter when using it. The results also show that by using a PF 
holder to hold the filter flat, fine microplastic particles can be 
conveniently measured with an infrared microscope to obtain 
clear images and accurate measurements. Furthermore, a high-
speed mapping program and particle analysis program can be 
used to accurately and efficiently analyze microplastics.

References
1) Ministry of the Environment, FY 2020 Comprehensive 

Assessment of the Current Status, Biological Impacts, and Other 
Considerations Regarding Marine Debris 
https://www.env.go.jp/content/900543555.pdf 
(Sep. 8, 2025)

Fig. 10 Results from Analyzing Particles on a Stainless Steel Filter

The particle analysis program was used to color-code results for 
each plastic type (Fig. 9). For example, particle analysis results 
for a sample on a stainless steel filter are shown in Fig. 10. The 
particle analysis program can calculate not only particle count, 
major axis diameter, and Feret diameter values but also area, 
volume, and mass*4 values. For more information about the 
particle data analysis program, refer to Application News No. 01-
00994-EN. In this example, the results indicate that 26 PS 
particles, 21 PP particles, and 1 PE particle were detected, and 
that the most common particle major axis diameter range was 
20 to 40 µm.

Fig. 7 Infrared Spectra of PE, PP, and PS Particles on a PTFE Filter

Examples of infrared spectra obtained using the high-speed 
mapping program are shown in Figs. 7 and 8. Fig. 7 shows that 
each type of plastic was more than adequately confirmed in 
infrared spectra, when collected on a PTFE filter. However, 
absorption by the filter in the 1,200 cm-1 region prevented a 
signal from being obtained, which decreased search scores. In 
addition, PS particles on the Au/PC generated interference 
fringes, which also decreased search scores.

Fig. 8 Infrared Spectra of PE, PP, and PS Particles on an Au/PC Filter

*4 Mass and volume are calculated based on the following theoretical 
formula, which is indicated as equation (1) in the literature:

log10 (M) = b•log10 (S) + a
This theoretical formula applies only to microplastics. Shimadzu cannot 
guarantee the validity of the mass results.
Tomoya Kataoka, Yota Iga, Rifqi Ahmad Baihaqi, et al. Geometric 
relationship between the projected surface area and mass of a plastic 
particle. Water Research. 2024;61:122061
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