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» Microscope digital camera system : Moticam 1080

« Stereoscopic microscope : STZ-171-TP

Table 1 MPs Samples Used in Experiment

| wateat | e | ks | e |

Appearance
Microscopic
Image
Lang
Size  Clameter 4.899 1+ 0.151 3.191£0.149 4331 +0.194
mm]  short
dameter  30061+0.151 2.888+0.144 356440125

Gas Chromatography Mass Spectrometry
Liquid Chromatography Mass Spectrometry
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Analysis of Toxic Chemical Substances Adsorbed on Microplastics
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Fig. 1 Outline of Adsorption Test System
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Fig. 2 Outline of Test Flow
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A& L|CH Chromatograph Mass Spectrometer
Table 2 GCMS-TQ8040 Measurement Conditions
GC
Column DB-5ms (Agilent Technologies/JE&W)

(20 m x 025 mm LD, 0.25 pm)
Column oven temp. program

Injection mode Splitless
Vaporizing chamber temp. 300°C
Injection volume 2 uL

Carrier gas Helium (1.0 mL/min)
Ms

lonization method El

lonization voltage OV

Interface temp. 300°C
Measurement mode MRM

Measured ions (m/z)

Compound (target substance)  Quantitative ion Reference ion

60 °C (1 min) — 15 *C/min — 200 °C (0 min) - 8 *C/min — 320 °C (10 min)

Compound (internal standard)

Quantitative ion

Reference ion

Naphthalene 128128 128102 Naphthalene-ds 136>136 136=108
Acenaphthylene 1525152 152>151 Acenaphthylene-ds 160160 160>158
Acenaphthene 153>153 153>152 Acenaphthene-dio 162162 162160
Fluorene 165165 165=164 Fluorene-do 174174 174171
Anthracene 178178 178>152 Anthracene-dg 188>188 188>160
Phenanthrene 178=178 178152 Phenanthrene-dis 188>188 188=160
Fluoranthene 202=202 202=200 Fluoranthene-diq 212-212 212208
Pyrene 202202 202=200 Pyrene-dq 212=212 212=208
Benzolalanthracene 228-228 228226 Benz[alanthracene-d:: 240>240 240=236
Chrysene 228-228 228-226 Chrysene-d:z 240240 240236
Benzo[b]flucranthene 252252 252>250 Benzo[blfluoranthene-d; 264>264 264>260
Benzo[k]fluoranthene 2525252 252>250 Benzo[k]fluoranthene-diz 264>264 264>236
Benzola]pyrene 2525252 252=250 Benzo[a] pyrene-di: 264>264 264260
Benzo[ghi]perylene 276=276 276274 Benzo[ghi]lperylene-d:; 288=288 288=284
Indeno(1,2,3-cd]pyrene 2765276 276274 Indeno(1,2,3-cd]pyrene-di 288>288 288-284
Dibenzola,h]lanthracene 278278 278>276 Dibenzo[a,h]anthracene-dia 202292 202288
- - - Hexachlorobenzene-"*C; 202202 202292
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Fig. 4 MRM Chromatogram of PAHs Standard Solution (2 ng/mL Each) (Only Target Substances)
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Instruments LC : Nexera™ X2

MS : LCMS-8060 triple quadrupole liquid chromatograph mass spectrometer

LC
Column Inertsil ODS-SP (GL Sciences) (150 mm x 2.1 mm [.D., 3 pm)
Column temp 40°C
Injection volume 10 pL
Mobile phase A 10 mmeol/L ammenium acetate aqueous solution
Mobile phase B Acetonitrile
Mabile phase flow rate 0.2 mL/min
Gradient B conc. 0% (0 min) — 10% (1 min) — 40% (7 min) — 95% (31-38 min) — 10% (47 min)
Ms
lonization method ESI
Polarity Negative
Measurement mode MRM
MRM transition
Compound (target substance) Quantitative ion Reference ion Compound (internal standard)  Quantitative ion Reference ion
PFHxA 313>269 313=119 PFHxA-"C: 318=273 318=-121
PFHpA 363>319 363=169 PFHpA-"C, 367=322 367=169
PFOA 413>369 413169 PFOA-MCs 421=376 421172
PFMA 463>419 463219 PFNA-"Cs 472427 472223
PFDA 513=469 513=219 PFDA-"Cs 519=474 519=219
PFUNDA 563=519 563>269 PFUNDA-"C; 570=525 570=274
PFDoDA 613>569 613>269 PFDoDA-"C; 615>570 615=>169
PFTrDA 663>619 663=169 - -
PFTeDA 713>669 713>169 PFTeDA-"C T15>670 715=169
PFHxDA 813>769 813>169 PFHxDA-"Cz 815>770 815=169
PFOcDA 913>869 913=169 - -
PFBS 29980 29999 PFBS-"C 302>80 30299
PFPeS 34980 34999 - -
PFHxS 39980 39999 PFHxS-"C, 402>80 40299
PFHpS 44980 44099 - - -
PFOS 49980 49999 PFOS-"*Ce 507>80 507=99
PFNS 549=80 54999 - -
PFDS 569980 59909 - -
PFDoS 69980 69999 - -
59-210.000)

Fig. 6 MRM Chromatogram of PFAS Standard Solution (0.5 ng/mL Each) (Only Target Substances)
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Fig. 7 GC-MS/MS Analysis Results: PAHs
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Fig. 8 LC-MS/MS Analysis Results: PFAS
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Fig. 9 Hydrophobicity of Chemical Substances and
Transfer Ratios to MPs (Top: PP, Middle: PS, Bottom: PE)
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