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Comprehensive Workflow for Microplastics Analysis

Microplastics

MALDI

Trace and sorbed components

Presented at NEMC 2021; follow-up presentations on specific techniques at NEMC 2022

Raman Infrared Microscope
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Efforts by different international standardization groups and other organizations to provide 

guidelines and methods for each step of the workflow
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NEMC 2023 Poster: 

Dual Microscopy Technique for the 

Analysis of Microplastics
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NEMC 2023 Poster: 

Dual Microscopy Technique for the 

Analysis of Microplastics



Sample Preparation for Microplastics Analysis

Sample 
preparation

Sieving  

Analysis

Sampling  
✓ Manta net
✓ Neuston net

Digestion ➤ Separation ➤ Transfer

Reference:
https://www.env.go.jp/en/water/marine_litter/guidelines/Guidelines
_for_River_Microplastic_Monitoring_Methods_Marge.pdf

Goal: to remove 

organic and 

inorganic 

contaminants

Different reagents are 

commonly used

https://www.env.go.jp/en/water/marine_litter/guidelines/Guidelines_for_River_Microplastic_Monitoring_Methods_Marge.pdf
https://www.env.go.jp/en/water/marine_litter/guidelines/Guidelines_for_River_Microplastic_Monitoring_Methods_Marge.pdf
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Goal: to remove 

organic and 

inorganic 

contaminants

Digestion ➤ Separation ➤ Transfer

Microplastic Automatic Sample 

Preparation Device

https://www.env.go.jp/en/water/marine_litter/guidelines/Guidelines_for_River_Microplastic_Monitoring_Methods_Marge.pdf
https://www.env.go.jp/en/water/marine_litter/guidelines/Guidelines_for_River_Microplastic_Monitoring_Methods_Marge.pdf


Experimental Plan
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1.0945 g Set in the strainer

CryomillingCollection

Manta, Neuston or plankton net 

Net Mesh 300 μm

18 m3 Preparation device

Analysis by 

technique of 

choice

(Py-GCMS)

22.25 mg

River sample

Before After
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Reaction vessel

Collection filter

Overflow pipe
1. Digestion of organic compounds via a 

hydrogen peroxide solution in the reaction 
vessel.

2. Density separation via a sodium iodide 
solution in the reaction vessel.

3. The supernatant fluid discharged by the 
overflow is filtered out by the collection filter.

4. Collect microplastics for the next 
qualification/quantification process.

NaI solution

Rinse water

H2O2

Experimental Plan

Digestion and density separation are automated resulting in:
•  minimization of labor and bias
• Increased safety in laboratory

Reagents recommended in the Guideline from 

Ministry of Environment (Japan) 

Reference: 

https://www.env.go.jp/en/water/marine_litter/guidelines/Guidelines_for_River

_Microplastic_Monitoring_Methods_Marge.pdf

https://www.env.go.jp/en/water/marine_litter/guidelines/Guidelines_for_River_Microplastic_Monitoring_Methods_Marge.pdf
https://www.env.go.jp/en/water/marine_litter/guidelines/Guidelines_for_River_Microplastic_Monitoring_Methods_Marge.pdf


Experimental Plan (Analysis by Py-GCMS)
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Calibration curve Weight (mg)

1 0.39

2 2.08

3 4.05

Std

Sample 

cup

SiO2 as 
diluent

Glass 

wool

Microplastics 

Calibration 

Standard set 

(Frontier)



Experimental Plan (Analysis by Py-GCMS)
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Sample cups Weight (mg)

1 0.10

2 0.23

3 0.14

4 0.10

5 0.23
Sample cup Glass wool



Results
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Identified 

Polymers1 Ave Range SD CV

PP 78.28 73.2 - 81.5 3.30 4.2%

PE 20.44 17.5 - 25.6 3.24 15.8%

ABS 0.64 0.42 - 0.87 0.20 32.1%

PET 0.40 0.31 - 0.52 0.09 21.9%

PS 0.24 0.2 - 0.29 0.03 14.2%

1Based on ≥85% similarity in F-Search MP Library Software
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Results
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Polymer
Ratio (%) in 

standard

PP 77.48

PE 21.22

ABS 0.525

PET 0.377

PS 0.231

Polymer
Ratio (%) in 

analyzed sample

Weight (mg) 

in digested sample

Ratio (%) in filtered 

sample

PP 78.28 17.24 1.57

PE 20.44 4.72 0.43

ABS 0.64 0.12 0.011

PET 0.40 0.08 0.007

PS 0.24 0.05 0.004

Digested sample 

(22.25 mg)

PP

PE
ABS

PET
PS

Filtered sample 

(1.0945 g)



Take-home messages
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• The suitability of an automated sample preparation device for the analysis of 
microplastics in environmental samples is demonstrated. 

• Additional work on-going to determine specific performance parameters, as 
part of an international method standardization effort. 

• Py-GCMS analysis can be successfully applied to digested samples. 
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For any questions, contact:

Ruth Marfil-Vega, PhD

rmmarfilvega@shimadzu.com

For more information, visit:

www.OneLabOneEarth.com

Connect with us:

Twitter - @shimadzussi

Instagram - @shimadzussi

LinkedIn - /company/shimadzu-scientific-instruments/

YouTube - @ShimadzuScientificInstruments

mailto:rmmarfilvega@shimadzu.com
http://www.onelaboneearth.com/
https://czhzq04.na1.hubspotlinks.com/Ctc/RI+113/cZhzQ04/MVDbmPfclzhW12xyz57jl7vwW93kvSZ4WLJ8vN861KBG3q90_V1-WJV7CgH_CW4BTNLL8fBcD-N38JF9fjc1M5W8KBjln60jfFSW1qTm3D7TKM98W1YYtjq5m04tnN40bJ7-H_QT5W8WtrQ78yySM9W4V9GZs6HgB32W8J2TnX6mxzXLW7QHnzc5YGbkcW4m110C56WzFyN6jHLX2mNQ_DVVtrT4454kk9W6MJSh82t8f-YW1D2wrb9jqvX2W3bDpBX8MGSqnW7Kks-T1nkMZLW61vs0x8896RwW8RPQkJ43l5zpW4Gv9mL8fHjN5W2BR19J3Vv209W32wscT78_lyzW9kypR-7drg9pW4DZ_P57Q2VtRN7q5q30WynyjW8JYSxw88qg79W3l8kYS4Kt3cPW6bt1g_5RsbHpW2XsFfR1NKhczW6P-k6g215TNK37Mc1
https://czhzq04.na1.hubspotlinks.com/Ctc/RI+113/cZhzQ04/MVDbmPfclzhW12xyz57jl7vwW93kvSZ4WLJ8vN861KzN3q905V1-WJV7CgW1TW91lb4t9bpMV1VchvwB6mCLX-N8jJs744pYC3W748lCm3kGrpWN4hRtLTnm0CKN7nlsCmfrHvqW6xJqC69kCzTbVt2h5Y7J4-6JW8Z3l7j87fWkmVcYLpD5s_tP-W7LFT7922ZKn1W5FMBXn7lQ_jQN1gRfMgWJZqSW5JWnXt5_zjqLW3lq2lB2YdBQ6Vc1FH849VnNYN4BfYdqRV9SPW415Qhh2fPWM1N61jPlc6swHqN8SyQRM-l0zrW8-3Z1H8bWGbDW8nrcdh6pVrNlW8VlVMV2Jqd-TVPN64L13pCTT3cgx1
https://czhzq04.na1.hubspotlinks.com/Ctc/RI+113/cZhzQ04/MVDbmPfclzhW12xyz57jl7vwW93kvSZ4WLJ8vN861KBm3q90JV1-WJV7CgMdbW5wcCgr7h-Qk0W7Z4vg8292G9fW2sZ29R83jsQwW4Jfl1z883dSxW5RLtNl6KDy0qW2dKHhR3vYt_7W8_MpBY39QPD7W8KnPCh226BCTW5S6HwY8hsPJwW2N1P2t293xhCM_LpskdSqvZW6SB0P82_xh5qW4xC_9R91pbPQW3SBR6-4tSNLBW1ZxD3B278mt1W1fnzqB3l4CsVW1Z_2QP5H_LRmN2RyC71hsPw-V_J8__77lYvTW5m1z2W4ZjR6MVqHF3d73ggQnW1jBfqk3XlBhDW98zDYz3f6s1RW2Z-Tf27k0spvW2mxyV_4-DcnCW71B5LN7qPZJhW2swxLS2Hk8fJW6ywSJ27PQM993b9j1
https://czhzq04.na1.hubspotlinks.com/Ctc/RI+113/cZhzQ04/MVDbmPfclzhW12xyz57jl7vwW93kvSZ4WLJ8vN861KB33q90pV1-WJV7CgJPTW4H_lr31F5bcqN55LbNch-M2xW7n376y68ClCwW6W1J8g6yQ2rLW5n0jcs7RZL7FW1HNCn44b2MgNVTshtP7rMQhKVp_1J16kK8bvW6bNy-q3J8s2-W5HcM-13LnJcRW37md0P6918pDVpzjf525XZWgW2b7cNw3kh_VcW8GJv7x86vGrCN6TrBfCrHB-wVrkT1l6mBFxTW3z4WHt2Bv04WW8wpFnG6VrClnW47QSRx2pRNJRW4lNPH15g9vmhW4zHpbm8Smqr8W3v67QB774b1jW1s5HMH3tPlYhW2HYz0X3xzJv9W8Tz1bT20jN6SW8whXF55yJdnf3gqc1
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