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Various steps are required in order to investigate the presence of microplastics in the environment, such as sample acquisition, sample 
preparation, data acquisition, and data analysis. In particular, pretreating acquired environmental samples is very important for subsequent 
analysis steps, but currently study results are highly dependent on who performs the preparation steps. Therefore, the MAP-100 microplastic 
automatic preparation device was designed to standardize preparation processes and improve reproducibility. Previous models could only 
process 300 µm or larger particles, but due to the growing interest in smaller particle sizes, Shimadzu developed preparation technology that 
enables the MAP-100 to collect particles down to 100 µm.
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1.  Background

Environmental pollution by microplastics is being investigated 
and study results are being reported in regions around the world. 
Studies began with investigating drinking water and water 
resources, but are now expanding to air and soil applications. 
The key technologies necessary for qualitative and quantitative 
analysis of microplastics are increasingly becoming internationally 
standardized. Sample preparation is essential for analyzing 
microplastics in environmental samples, but unification of 
preparation methods has been slower to occur than for analytical 
technologies. Therefore, Shimadzu developed the MAP-100 
microplastic automatic preparation device in order to standardize 
preparation methods and improve reproducibility.
The MAP-100 product specifications were designed to automate 
the techniques specified in the survey guideline issued by 
the Japanese Ministry of the Environment, developed with 
participation by foreign researchers. That survey guideline specifies 
using a sampling net with a 333 µm pore diameter for sample 
acquisition and targets particles with a 300 µm or larger diameter 
for analysis. Consequently, the standard specifications for the 
MAP-100 are intended for collecting 300 µm or larger microplastic 
particles. However, in recent years, the scope of research has been 
expanding from the environmental effects of microplastics to their 
effects on humans and studies have been focusing on increasingly 
microscopic particles. More and more cases of environmental 
survey research have been focusing on finer microplastics. 
Therefore, to increase the practical applicability of automatic 
preparation technologies, Shimadzu developed technology 
that enables using the MAP-100 system to collect 100 µm size 
microplastics.

2. Instrument Overview and 
Applicability for 100 µm Microplastics

Microplastic automatic preparation devices are mainly configured 
from a reagent supply unit, reaction processing unit, collection 
unit, and a liquid waste processing unit. (Figure 1)

Of the units indicated above, the reaction processing and 
collection units are the most closely related to the size of 
microplastics targeted. The new system configuration that enables 
collection of 100 µm particles was achieved by changing the 
stainless steel strainer used in the reaction processing unit of the 
previous model and by changing how the collection unit works. 
The MAP-100 process flow consists of a decomposition process, 
separation process, overflow process, and particle collection 
process. To achieve the 100 µm specification, the separation 
solution from the overflow process is discharged directly into glass 
containers. Then the collected solution must be filtered to extract 
only the particles being analyzed. Examples of using the MAP-100 
system with 100 µm capability to process environmental water 
samples are described below.

3. Processing Seawater 
Samples—Example 1

3-1. Sample Preparation

1000 L of seawater was pumped from a shallow area of the 
seashore in Okinawa and filtered through a plankton net. The 
matter accumulated at the bottom of the tube was used as the 
sample. The solid sample was placed in the stainless steel strainer 
inside the reaction vessel of the MAP-100 system (with 100 µm 
capability). (Figure 2)
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Figure 1: Main Units in MAP-100 Systems

Figure 2: Photographs of the Seawater Sample and the Sample in the 
Strainer
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MAP-100 实现水 ≥100 μm 微塑料 
的自动化提取

摘要：
环境样品中微塑料检测分析涵盖采样、前处理、数据采集及数据分析等多个步骤。前处理环节直接影响后续分析结果，但传统手工前处理
易受人员的操作习惯、前处方法选择及所用器皿规格及等人为因素影响，导致不同实验室间数据重现性不足。岛津 MAP-100 微塑料自动
前处理装置可实现前处理流程标准化，有效消除人为差异，显著提升不同实验室和操作人员分析数据间的重现性。MAP-100 装置技术升
级后，该设备可提取微塑料粒径下限由 300 μm 拓展至 100 μm，顺应了当前科学研究向更小粒径拓展的趋势。
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1. 背景
全球已广泛开展环境微塑料污染调查并陆续发布相关研究结

果。研究范畴从早期聚焦于海水、饮用水等水体环境逐步拓展至
空气和土壤等领域，微塑料的定性定量分析技术也正加速迈向国
际标准化。然而，作为环境样品微塑料分析的必要环节，样品前
处理方法的统一化进程显著滞后于分析检测技术。鉴于此，岛津
开发了 MAP-100 微塑料自动前处理装置，旨在推进前处理方法
的标准化，实现可重复和安全的前处理。

MAP-100 产品规格是将日本环境省发布的调查指南（由国
际研究者共同制定）设计，实现指南规定实验流程的自动化。
该指南规定采用孔径为 333 μm 采样网采集样品，并对粒径 ≥ 
300 μm 颗粒物进行分析。因此，MAP-100 标准规格设定为提取
300 μm 及以上塑料颗粒。近年来，随着研究领域从微塑料的环境
影响扩展至人体健康效应，研究焦点正日益转向更小粒径颗粒，
越来越多的环境调查研究案例开始聚焦于更小粒径微塑料颗粒。
为提升微塑料自动前处理技术的实际适用性，岛津优化了产品设
计，将 MAP-100 装置的可提取微塑料粒径下限由 300 μm 拓展
至 100 μm，以顺应当前研究趋势并拓展技术应用边界。

2. 仪器
MAP-100 微塑料自动前处理装置由试剂供应单元、反应处

理单元、收集单元及废液处理单元构成（图 1），其中反应处理
单元和收集单元直接影响微塑料的可提取粒径范围。

为实现 ≥100 μm 微塑料的自动化提取，需对装置进行系统配
置升级：更换反应处理单元内部不锈钢筛网的规格，同时优化收
集单元的工作流程。MAP-100 工作流程涵盖消解、密度分离、
溢流和颗粒收集四个环节。针对 100 μm 粒径规格要求，需将浮
选中收集的流出液转移至玻璃容器，后续通过滤膜过滤完成微塑
料颗粒物富集。

下文展示了升级后 MAP-100 系统（具备 ≥100 μm 微塑料提
取能力）用于环境水样中微塑料提取的应用案例。

3. 海水样品的前处理——案例 1
3.1 样品制备

在冲绳海岸浅水区采集 1000 L 海水，经浮游生物网过滤，取
网底管内积聚物作为待测样品。将固体样品置于 MAP-100 反应
器内不锈钢筛网中（图 2）。
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图 1：MAP-100 主要构成单元

图 2：海水样品及 MAP-100 反应器金属筛网内样品的照片
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3.2 前处理
MAP-100 装置支持消解、密度分离和溢流各步骤参数的灵

活设定。本样品所用的前处理参数如表 1 所示。由于样品采自台
风过后的海域，有机质含量较高。这些有机物在消解过程中逐渐
被过氧化氢（H2O2）氧化分解（图 3）。消解过程完成后，由反
应器底部注入碘化钠（NaI）溶液，利用密度差异实现微塑料与其
它轻质残留杂质的分离。随后采用溢流法将反应器中上清液转移
至玻璃容器（图 4）。

4. 海水样品的前处理——案例 2
本案例与案例 1 中的样品特性不同，采样地点亦不同。在冲

绳某渔港，采集 1000 L 海水，经浮游生物网过滤，收集网底管内
样 品， 采 用 MAP-100 装 置
（具备 ≥100 μm 微塑料颗粒
提取能力）进行自动前处理。
采样地点及样品制备工具如
图 6 所示；前处理过程具体
参数如表 2 所示。

该样品有机质含量低于案例 1，故消解时
间可相应缩短。实际操作中需根据样品有机质
含量灵活调整消解时间；若消解后仍残留大量
有机物，可能导致后续分析结果出现波动并延
长分析周期。在本例中，使用傅里叶变换显微
红外（μ-FTIR）光谱法和显微拉曼（μ-Raman）
光谱法对前处理后提取物质进行鉴定，检出长
约 240 μm、宽约 120 μm 的聚丙烯（PP）及
聚乙烯（PE）微塑料颗粒，如图 7 所示。 

该结果证实，升级后 MAP-100 装置可提 
取微塑料粒径下限由 300 μm 拓展至 100 μm， 
突破了旧型号的技术局限。

5. 结论
通过更换 MAP-100 装置关键部件，可提取微塑料的粒径下

限由 300 μm 拓展至 100 μm，显著拓宽了 MAP-100 设备的微塑
料提取粒径范围。

6. 致谢
特别感谢琉球大学的 Hiroyuki Fujimura 教授在海水样品采集

和仪器评估方面给予的慷慨帮助。

浮选中收集的流出液需经过滤来提取微塑料，以便后续使用
AIMsight 红外显微镜进行鉴定分析。首先采用不锈钢滤膜（孔
径 90 μm）过滤，以截留微塑料颗粒。随后，以纯水超声或振
荡洗脱滤膜截留固体物质，并经 PTFE 滤膜（孔径 5 μm，直径 
25 mm）过滤，获得待测样品。

表 1：自动前处理过程的参数

表 2：自动前处理过程的参数

图 6：采样地点与样品制备工具

图 7：检出的微塑料颗粒

图 3：样品消解（约 3 天）

图 4：浮选流出液收集

图 5：浮选流出液经过滤后所得样品

消解过程
消解试剂：30% H2O2

处理时间：3 d
搅拌速度：200 rpm
消解温度：60 ℃

消解过程
消解试剂：30% H2O2

处理时间：20 h
搅拌速度：200 rpm
消解温度：60 ℃

密度分离
浮选试剂：1.6 g/mL NaI 溶液
静置时间：3 h
搅拌速度：500 rpm
溢流次数：3 次

密度分离
浮选试剂：1.6 g/mL NaI 溶液
静置时间：1 h
搅拌速度：500 rpm
溢流次数：3 次
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3-2. Preparation

For automatic preparation using the MAP-100, parameters can be 
specified for the decomposition process, separation process, and 
overflow process. The preparation parameter settings used for the 
test are indicated in Table 1. Since the samples were acquired from 
the sea after a typhoon had passed, the samples contained many 
organic substances, but the results show how the substances 
were slowly decomposed by the hydrogen peroxide (Figure 3). 
After the decomposition process, aqueous sodium iodide solution 
was injected via the bottom of the reaction vessel to separate 
microplastics and other light residual contaminants based on 
specific gravity. Lastly, an overflow process was used to discharge 
the supernatant from the reaction vessel directly into a glass 
container. (Figure 4)

Table 1: Automatic Preparation Parameters

Decomposition Process
(30 % Hydrogen Peroxide)

Processing Time : 3 days

Stirring Speed : 200 rpm

Digestion Temp. : 60 °C

Separation by Specific Gravity (Aqueous Sodium 
Iodide Solution with 1.6 Specific Gravity)

Standing Time : 3 hours

Stirring Speed : 500 rpm

Overflow Count : 3 times

Table 2: Automatic Preparation Parameters

Decomposition Process
(30 % Hydrogen Peroxide)

Processing Time : 20 hours

Stirring Speed : 200 rpm

Digestion Temp. : 60 °C

Separation by Specific Gravity (Aqueous Sodium 
Iodide Solution with 1.6 Specific Gravity)

Standing Time : 1 hour

Stirring Speed : 500 rpm

Overflow Count : 3 times

Figure 3: Decomposing the Sample (About 3 Days)

Figure 6: Sampling Site and Process

Figure 7: Detected Microplastics

Figure 4: Collecting the Aqueous Sodium Iodide Solution

Figure 5: Filtered Sample from Collected Solution

Because the microplastics are contained in the aqueous sodium 
iodide solution discharged from the collection container, additional 
manual steps are required to extract only the microplastics. In 
order to analyze the microplastics with an infrared microscope 
(IRXross + AIMsight™), the particles were filtered through a 90 µm 
mesh stainless steel sieve. Then the solid particles collected on the 
sieve were recovered with purified water and filtered through a 
25 mm OD PTFE filter (with 5 µm pore size) for use as the sample 
for qualitative analysis. The sieve filtration process is also useful for 
removing unnecessary residual microparticles in order to prevent 
the filter from becoming clogged.

In this case, the acquired sample contained less organic matter 
than the test samples described in the previous section (Example 
1), so a shorter decomposition time was 
sufficient. The decomposition time should 
be adjusted appropriately depending on the 
quantity of organic matter contained in the 
sample. It should be noted that if a large 
quantity of organic matter remains after 
the decomposition process, it may lead to 
variability in subsequent analytical steps and 
increased analysis time. In this example, results 
from FTIR and Raman microscope analysis 
of substances collected during preparation 
conf i rmed the presence of  PP and PE 
microplastic particles about 240 µm long and 
about 120 µm wide. (Figure 7)

Previous MAP-100 models could only collect microplastics 300 µm 
or larger, but the results confirmed that the updated model can 
collect microplastics smaller than 300 µm (as small as 100 µm).

5. Conclusion

The lower limit size of particles that can be collected by the MAP-
100 system was improved from 300 to 100 µm by changing the 
parts used in the system.
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4. Processing Seawater  
Samples—Example 2

This example describes processing a different type of sample than 
Example 1. At a fishing port in Okinawa, 1000 L of seawater was 
passed through a plankton net and the substance collected at 
the bottom of the tube was taken as the sample for automatic 
preparation using the MAP-
100 system with 100 µm 
capability. Figure 6 shows the 
sampling site and process. 
The MAP-100 preparation 
parameters are indicated in 
Table 2.
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3-2. Preparation

For automatic preparation using the MAP-100, parameters can be 
specified for the decomposition process, separation process, and 
overflow process. The preparation parameter settings used for the 
test are indicated in Table 1. Since the samples were acquired from 
the sea after a typhoon had passed, the samples contained many 
organic substances, but the results show how the substances 
were slowly decomposed by the hydrogen peroxide (Figure 3). 
After the decomposition process, aqueous sodium iodide solution 
was injected via the bottom of the reaction vessel to separate 
microplastics and other light residual contaminants based on 
specific gravity. Lastly, an overflow process was used to discharge 
the supernatant from the reaction vessel directly into a glass 
container. (Figure 4)

Table 1: Automatic Preparation Parameters

Decomposition Process
(30 % Hydrogen Peroxide)

Processing Time : 3 days

Stirring Speed : 200 rpm

Digestion Temp. : 60 °C

Separation by Specific Gravity (Aqueous Sodium 
Iodide Solution with 1.6 Specific Gravity)

Standing Time : 3 hours

Stirring Speed : 500 rpm

Overflow Count : 3 times

Table 2: Automatic Preparation Parameters

Decomposition Process
(30 % Hydrogen Peroxide)

Processing Time : 20 hours

Stirring Speed : 200 rpm

Digestion Temp. : 60 °C

Separation by Specific Gravity (Aqueous Sodium 
Iodide Solution with 1.6 Specific Gravity)

Standing Time : 1 hour

Stirring Speed : 500 rpm

Overflow Count : 3 times

Figure 3: Decomposing the Sample (About 3 Days)

Figure 6: Sampling Site and Process

Figure 7: Detected Microplastics

Figure 4: Collecting the Aqueous Sodium Iodide Solution

Figure 5: Filtered Sample from Collected Solution

Because the microplastics are contained in the aqueous sodium 
iodide solution discharged from the collection container, additional 
manual steps are required to extract only the microplastics. In 
order to analyze the microplastics with an infrared microscope 
(IRXross + AIMsight™), the particles were filtered through a 90 µm 
mesh stainless steel sieve. Then the solid particles collected on the 
sieve were recovered with purified water and filtered through a 
25 mm OD PTFE filter (with 5 µm pore size) for use as the sample 
for qualitative analysis. The sieve filtration process is also useful for 
removing unnecessary residual microparticles in order to prevent 
the filter from becoming clogged.

In this case, the acquired sample contained less organic matter 
than the test samples described in the previous section (Example 
1), so a shorter decomposition time was 
sufficient. The decomposition time should 
be adjusted appropriately depending on the 
quantity of organic matter contained in the 
sample. It should be noted that if a large 
quantity of organic matter remains after 
the decomposition process, it may lead to 
variability in subsequent analytical steps and 
increased analysis time. In this example, results 
from FTIR and Raman microscope analysis 
of substances collected during preparation 
conf i rmed the presence of  PP and PE 
microplastic particles about 240 µm long and 
about 120 µm wide. (Figure 7)

Previous MAP-100 models could only collect microplastics 300 µm 
or larger, but the results confirmed that the updated model can 
collect microplastics smaller than 300 µm (as small as 100 µm).

5. Conclusion

The lower limit size of particles that can be collected by the MAP-
100 system was improved from 300 to 100 µm by changing the 
parts used in the system.

6. Acknowledgments
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passed through a plankton net and the substance collected at 
the bottom of the tube was taken as the sample for automatic 
preparation using the MAP-
100 system with 100 µm 
capability. Figure 6 shows the 
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parameters are indicated in 
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3-2. Preparation

For automatic preparation using the MAP-100, parameters can be 
specified for the decomposition process, separation process, and 
overflow process. The preparation parameter settings used for the 
test are indicated in Table 1. Since the samples were acquired from 
the sea after a typhoon had passed, the samples contained many 
organic substances, but the results show how the substances 
were slowly decomposed by the hydrogen peroxide (Figure 3). 
After the decomposition process, aqueous sodium iodide solution 
was injected via the bottom of the reaction vessel to separate 
microplastics and other light residual contaminants based on 
specific gravity. Lastly, an overflow process was used to discharge 
the supernatant from the reaction vessel directly into a glass 
container. (Figure 4)

Table 1: Automatic Preparation Parameters

Decomposition Process
(30 % Hydrogen Peroxide)

Processing Time : 3 days

Stirring Speed : 200 rpm

Digestion Temp. : 60 °C

Separation by Specific Gravity (Aqueous Sodium 
Iodide Solution with 1.6 Specific Gravity)

Standing Time : 3 hours

Stirring Speed : 500 rpm

Overflow Count : 3 times

Table 2: Automatic Preparation Parameters

Decomposition Process
(30 % Hydrogen Peroxide)

Processing Time : 20 hours

Stirring Speed : 200 rpm

Digestion Temp. : 60 °C

Separation by Specific Gravity (Aqueous Sodium 
Iodide Solution with 1.6 Specific Gravity)

Standing Time : 1 hour

Stirring Speed : 500 rpm

Overflow Count : 3 times

Figure 3: Decomposing the Sample (About 3 Days)

Figure 6: Sampling Site and Process

Figure 7: Detected Microplastics

Figure 4: Collecting the Aqueous Sodium Iodide Solution

Figure 5: Filtered Sample from Collected Solution

Because the microplastics are contained in the aqueous sodium 
iodide solution discharged from the collection container, additional 
manual steps are required to extract only the microplastics. In 
order to analyze the microplastics with an infrared microscope 
(IRXross + AIMsight™), the particles were filtered through a 90 µm 
mesh stainless steel sieve. Then the solid particles collected on the 
sieve were recovered with purified water and filtered through a 
25 mm OD PTFE filter (with 5 µm pore size) for use as the sample 
for qualitative analysis. The sieve filtration process is also useful for 
removing unnecessary residual microparticles in order to prevent 
the filter from becoming clogged.

In this case, the acquired sample contained less organic matter 
than the test samples described in the previous section (Example 
1), so a shorter decomposition time was 
sufficient. The decomposition time should 
be adjusted appropriately depending on the 
quantity of organic matter contained in the 
sample. It should be noted that if a large 
quantity of organic matter remains after 
the decomposition process, it may lead to 
variability in subsequent analytical steps and 
increased analysis time. In this example, results 
from FTIR and Raman microscope analysis 
of substances collected during preparation 
conf i rmed the presence of  PP and PE 
microplastic particles about 240 µm long and 
about 120 µm wide. (Figure 7)

Previous MAP-100 models could only collect microplastics 300 µm 
or larger, but the results confirmed that the updated model can 
collect microplastics smaller than 300 µm (as small as 100 µm).

5. Conclusion

The lower limit size of particles that can be collected by the MAP-
100 system was improved from 300 to 100 µm by changing the 
parts used in the system.

6. Acknowledgments

We are especially grateful to Professor Hiroyuki Fujimura, from the 
University of the Ryukyus, for his generous help with obtaining 
seawater samples and evaluating the instrument.

Over�ow pipe

Glass container

4. Processing Seawater  
Samples—Example 2

This example describes processing a different type of sample than 
Example 1. At a fishing port in Okinawa, 1000 L of seawater was 
passed through a plankton net and the substance collected at 
the bottom of the tube was taken as the sample for automatic 
preparation using the MAP-
100 system with 100 µm 
capability. Figure 6 shows the 
sampling site and process. 
The MAP-100 preparation 
parameters are indicated in 
Table 2.

PP

PE

溢流管

玻璃容器

www.shimadzu.com/an/

For Research Use Only. Not for use in diagnostic procedures.
This publication may contain references to products that are not available in your country. Please contact us to check the availability of 
these products in your country.
 
The content of this publication shall not be reproduced, altered or sold for any commercial purpose without the written approval of 
Shimadzu. 
Company names, products/service names and logos used in this publication are trademarks and trade names of Shimadzu Corporation, 
its subsidiaries or its affiliates, whether or not they are used with trademark symbol “TM” or “®”.
Third-party trademarks and trade names may be used in this publication to refer to either the entities or their products/services, whether 
or not they are used with trademark symbol “TM” or “®”.
Shimadzu disclaims any proprietary interest in trademarks and trade names other than its own.

The information contained herein is provided to you "as is" without warranty of any kind including without limitation warranties as to its 
accuracy or completeness. Shimadzu does not assume any responsibility or liability for any damage, whether direct or indirect, relating to 
the use of this publication. This publication is based upon the information available to Shimadzu on or before the date of publication, 
and subject to change without notice.

© Shimadzu Corporation, 2025 / First Edition: September 2025, 3655-11503-PDFIK, C391-E121

3-2. Preparation

For automatic preparation using the MAP-100, parameters can be 
specified for the decomposition process, separation process, and 
overflow process. The preparation parameter settings used for the 
test are indicated in Table 1. Since the samples were acquired from 
the sea after a typhoon had passed, the samples contained many 
organic substances, but the results show how the substances 
were slowly decomposed by the hydrogen peroxide (Figure 3). 
After the decomposition process, aqueous sodium iodide solution 
was injected via the bottom of the reaction vessel to separate 
microplastics and other light residual contaminants based on 
specific gravity. Lastly, an overflow process was used to discharge 
the supernatant from the reaction vessel directly into a glass 
container. (Figure 4)

Table 1: Automatic Preparation Parameters

Decomposition Process
(30 % Hydrogen Peroxide)

Processing Time : 3 days

Stirring Speed : 200 rpm

Digestion Temp. : 60 °C

Separation by Specific Gravity (Aqueous Sodium 
Iodide Solution with 1.6 Specific Gravity)

Standing Time : 3 hours

Stirring Speed : 500 rpm

Overflow Count : 3 times

Table 2: Automatic Preparation Parameters

Decomposition Process
(30 % Hydrogen Peroxide)

Processing Time : 20 hours

Stirring Speed : 200 rpm

Digestion Temp. : 60 °C

Separation by Specific Gravity (Aqueous Sodium 
Iodide Solution with 1.6 Specific Gravity)

Standing Time : 1 hour

Stirring Speed : 500 rpm

Overflow Count : 3 times

Figure 3: Decomposing the Sample (About 3 Days)

Figure 6: Sampling Site and Process

Figure 7: Detected Microplastics

Figure 4: Collecting the Aqueous Sodium Iodide Solution

Figure 5: Filtered Sample from Collected Solution

Because the microplastics are contained in the aqueous sodium 
iodide solution discharged from the collection container, additional 
manual steps are required to extract only the microplastics. In 
order to analyze the microplastics with an infrared microscope 
(IRXross + AIMsight™), the particles were filtered through a 90 µm 
mesh stainless steel sieve. Then the solid particles collected on the 
sieve were recovered with purified water and filtered through a 
25 mm OD PTFE filter (with 5 µm pore size) for use as the sample 
for qualitative analysis. The sieve filtration process is also useful for 
removing unnecessary residual microparticles in order to prevent 
the filter from becoming clogged.

In this case, the acquired sample contained less organic matter 
than the test samples described in the previous section (Example 
1), so a shorter decomposition time was 
sufficient. The decomposition time should 
be adjusted appropriately depending on the 
quantity of organic matter contained in the 
sample. It should be noted that if a large 
quantity of organic matter remains after 
the decomposition process, it may lead to 
variability in subsequent analytical steps and 
increased analysis time. In this example, results 
from FTIR and Raman microscope analysis 
of substances collected during preparation 
conf i rmed the presence of  PP and PE 
microplastic particles about 240 µm long and 
about 120 µm wide. (Figure 7)

Previous MAP-100 models could only collect microplastics 300 µm 
or larger, but the results confirmed that the updated model can 
collect microplastics smaller than 300 µm (as small as 100 µm).

5. Conclusion

The lower limit size of particles that can be collected by the MAP-
100 system was improved from 300 to 100 µm by changing the 
parts used in the system.
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University of the Ryukyus, for his generous help with obtaining 
seawater samples and evaluating the instrument.

Over�ow pipe

Glass container

4. Processing Seawater  
Samples—Example 2

This example describes processing a different type of sample than 
Example 1. At a fishing port in Okinawa, 1000 L of seawater was 
passed through a plankton net and the substance collected at 
the bottom of the tube was taken as the sample for automatic 
preparation using the MAP-
100 system with 100 µm 
capability. Figure 6 shows the 
sampling site and process. 
The MAP-100 preparation 
parameters are indicated in 
Table 2.

PP

PE

www.shimadzu.com/an/

For Research Use Only. Not for use in diagnostic procedures.
This publication may contain references to products that are not available in your country. Please contact us to check the availability of 
these products in your country.
 
The content of this publication shall not be reproduced, altered or sold for any commercial purpose without the written approval of 
Shimadzu. 
Company names, products/service names and logos used in this publication are trademarks and trade names of Shimadzu Corporation, 
its subsidiaries or its affiliates, whether or not they are used with trademark symbol “TM” or “®”.
Third-party trademarks and trade names may be used in this publication to refer to either the entities or their products/services, whether 
or not they are used with trademark symbol “TM” or “®”.
Shimadzu disclaims any proprietary interest in trademarks and trade names other than its own.

The information contained herein is provided to you "as is" without warranty of any kind including without limitation warranties as to its 
accuracy or completeness. Shimadzu does not assume any responsibility or liability for any damage, whether direct or indirect, relating to 
the use of this publication. This publication is based upon the information available to Shimadzu on or before the date of publication, 
and subject to change without notice.

© Shimadzu Corporation, 2025 / First Edition: September 2025, 3655-11503-PDFIK, C391-E121

3-2. Preparation

For automatic preparation using the MAP-100, parameters can be 
specified for the decomposition process, separation process, and 
overflow process. The preparation parameter settings used for the 
test are indicated in Table 1. Since the samples were acquired from 
the sea after a typhoon had passed, the samples contained many 
organic substances, but the results show how the substances 
were slowly decomposed by the hydrogen peroxide (Figure 3). 
After the decomposition process, aqueous sodium iodide solution 
was injected via the bottom of the reaction vessel to separate 
microplastics and other light residual contaminants based on 
specific gravity. Lastly, an overflow process was used to discharge 
the supernatant from the reaction vessel directly into a glass 
container. (Figure 4)

Table 1: Automatic Preparation Parameters

Decomposition Process
(30 % Hydrogen Peroxide)

Processing Time : 3 days

Stirring Speed : 200 rpm

Digestion Temp. : 60 °C

Separation by Specific Gravity (Aqueous Sodium 
Iodide Solution with 1.6 Specific Gravity)

Standing Time : 3 hours

Stirring Speed : 500 rpm

Overflow Count : 3 times

Table 2: Automatic Preparation Parameters

Decomposition Process
(30 % Hydrogen Peroxide)

Processing Time : 20 hours

Stirring Speed : 200 rpm

Digestion Temp. : 60 °C

Separation by Specific Gravity (Aqueous Sodium 
Iodide Solution with 1.6 Specific Gravity)

Standing Time : 1 hour

Stirring Speed : 500 rpm

Overflow Count : 3 times

Figure 3: Decomposing the Sample (About 3 Days)

Figure 6: Sampling Site and Process

Figure 7: Detected Microplastics

Figure 4: Collecting the Aqueous Sodium Iodide Solution

Figure 5: Filtered Sample from Collected Solution

Because the microplastics are contained in the aqueous sodium 
iodide solution discharged from the collection container, additional 
manual steps are required to extract only the microplastics. In 
order to analyze the microplastics with an infrared microscope 
(IRXross + AIMsight™), the particles were filtered through a 90 µm 
mesh stainless steel sieve. Then the solid particles collected on the 
sieve were recovered with purified water and filtered through a 
25 mm OD PTFE filter (with 5 µm pore size) for use as the sample 
for qualitative analysis. The sieve filtration process is also useful for 
removing unnecessary residual microparticles in order to prevent 
the filter from becoming clogged.

In this case, the acquired sample contained less organic matter 
than the test samples described in the previous section (Example 
1), so a shorter decomposition time was 
sufficient. The decomposition time should 
be adjusted appropriately depending on the 
quantity of organic matter contained in the 
sample. It should be noted that if a large 
quantity of organic matter remains after 
the decomposition process, it may lead to 
variability in subsequent analytical steps and 
increased analysis time. In this example, results 
from FTIR and Raman microscope analysis 
of substances collected during preparation 
conf i rmed the presence of  PP and PE 
microplastic particles about 240 µm long and 
about 120 µm wide. (Figure 7)

Previous MAP-100 models could only collect microplastics 300 µm 
or larger, but the results confirmed that the updated model can 
collect microplastics smaller than 300 µm (as small as 100 µm).

5. Conclusion

The lower limit size of particles that can be collected by the MAP-
100 system was improved from 300 to 100 µm by changing the 
parts used in the system.
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