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2.1.1 U 330 M OlMECHAE SHEXAI E24
S SZ0AM2 OIMSctAE0 et ofel HPZ0 H2H, G=+22 = LHA2 1X 0
NSctAESZ A ot HIEW 28t &S 2 MetH el polyethylene, polypropylene &
polystyrenell, [IE =2 ZHMIACZ= MS M0 AEZe F=22H MBEUA AHEZ= 0
NZectABoZ 2AFC/JULH OIHMS2UHAEN HE SZ2HIF S 6 X0l Tet =2 I
ECZ DINEAE ZAMARI &gl MEG D JA2LE, HERS HPE HLMENHM &S
0 UM =32 OIHSctAE NESXEAF € OO0l ERolCh. 220AMsE I8 31t
20| StEO0ILE SA401 DIASctAE S Sg & AANIIE SHELZM Y22 i = OIAl
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Water body name

Size classes, and
Sampling. mesh size for
water samples

Maximam abundance. and Mean
abundance{where reported}

Lake Hovsgol,
Mongolia

(Free et al, 20141

Size classes: .355-0.999
i, 1.00-4.749 mn, and

24,75
Sampling mesh: 333 un

Max: 44,435 items/km®

Mean: 20,264 items/km®
Abundances mclude all particles, of
which 1% represents size <475 mm

Austria _
201419

Danube river,
(Lechner et al.,

Size classes: <2 mm,
2-20 nim
Sampling mesh: 500 jm

Max: 1416477 items/1000 m®
Mean: 216.8 items/1000 m®
Abundances include all particles, of
wlich 73.9% represent spherulest-2 mm

Tamar estuary, UK
(Sadri and Thompson,
201439

size classes: <1 mm, 1-3
i, =5 w25 nm

sampling mesh: 500

Max: 204 pieces of suspected
plastic

Mean: (0.028 tems/m’

Abundances include all particles, of
which 82% represents size <& mm

Lakes Superior, Huron,
and Erie, Canada/USA

Size classes: (0.355-0.5599
mm, 1.00-4.749 wm, and

24,75 mm

Max: 463,423 items/km®
Mean: 43.157 items/km?®
Abundances inciude all particles, of

(Eriksen ef al, 2013/ Sampling mesh: 333 um which 98% represents size <4.75 mm
8 3. =2 8= 30N OlMSctAE B Atdl
2.1.2 QHAMAl SHAEHMEIR BHE DINZ2AE 2E 88 A R4
08 4= 2 SHMRIE M2ZHAS DIMS2AE S0 e HTZD0I0, 17 L 2%
Hel, dEHel SB S AX”E 450 OIAS2UAE0 HEE AUz 2250 A= AEH0ICH
oh-H= Mel SHUA= =2 0IM 22tA8 Ax(microplastic fibers (MPFs))2t & XH(particles

(MPPs))& H=201 Z&-D USH

Zz|0t01E (ponamide(PA)) =]

£5| Zc2|0lAHZ(polyester(PES)),
clZ 22 &l (polypropylene (P

/\v

Z2| 0l € &ll(polyethylene(PE)),

P))OI =2 ZE& 1 UL

eH&E Sl=Xcl &2 32 dE =2 OtLlct SHAMADIESES SEE+=% &M XMclotes XMl
o=z, Bt A2XNZ0l LIEtH Bi2t 201 & S0l M2 E2 UMScHAFH0 dFR+E Sol
FAHZ EFE IJsd0l JALH [MetM ot=xel®d S0 OlMS2HAES HH a8 & 27
o DIMEctAE 24 Nxw 50| ERotl



Treatment Vet Concentration (range) (*ea.m’, **ea./L) Collection Removal
Classification | capacity feat Outflow water in i cut-off efficiency
(m/day) ' i 1st settling tank e size{jum) (%)
?gfqﬂm‘mn 260,954 Secondary 15.70 = 5237 340 £ 028" | 0.25 + 004" > 65 98.4
Germany 0~ 50° > 500 -
12WWTPs” 10 ~ 9,000 < 500 -
Sweden | 740,000 p.e. 7,340 = 13 g7 B 99.89
2STPs® | 14,000 pe. ) 12,120 + 6,820° i 2B+1 98.71
Finland | 800,000 p.e. 100,000 + 43,300 43 = 3¢ — 99.93
2STPs¥ | 40,500 pee. ) 91,570 + 28,300" i 29 + 10° 90.97
Iceland | 97,000 p.e. i 631’ i 1,378 < =
25TPs” | 26,000 pee. 2,070 + 200° 1,400 + 66 50.17
800,000 p.e.| CAS, BAF, DF10 05 = 027 03 = 01" 40.0
S— CAS, BAF, DF20 20 + 137 0.03 = 0.01" > 300, 98.5
swwrped | 50.000 pe. CAS. RSF 07 = 017 - 002 = 0.0077 | 100 ~ 300, 97.1
* 117,000 pe. CAS, DAF 2.0 £ 0077 01 = 0.04" 20 ~ 100 95.0
300,000 pe. CAS, MBR 69 + 10" 0.005 + 0.004" 99.9
. 308,000 Primary 167" _
Australia 17,000 Secondary i i 0.48 100 ~ 190 B
IWWTPs” 13,000 Tertiary 0.28” o
48,000 RO 021"
America ) CAS ] ] 0.004 — 0195 | 125 ~ 355, )
17WWTPs® Advanced/ Tertiary 0.009 ~ 0.127" > 355
Mechanical
Sweden _ : 15.1 = 0.89 :
twwip? | 45:000 pe. chemical . 507 - 825 + 0.85 > 300 99.9
hiological
Korea 13 ~ 16 05 ~16 !~ 5mm
PRl 700,000 MLE > i P 72~ 7225 |300pm ~1 mm |  99.99
100 ~ 300
America | 113562 —~ ) i _ : > 355 -
3AWWTPs? | 348258
ﬁ?{iﬁlﬁaﬂ] - Tertiary - - 3~ > 125 -
America ) " " 180 ~ 400
Twwplt | 1.060.000 Secondary 1.0 = 0.00088 100(150) — 180 99.9
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2D Graph 3
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lerguilla

Coastal fish
Patagonian blenny
(Aplodactyius punctatus)

(Elegineps maclovinus)
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(Strangomera bentincki)
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Hake

(Merluccius gayi)

Pejerrey
(Basilichthys australis)
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» Microplastic = No microplastic

ctAE0 ==& Of

b (KPozo et al., 2019)
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CHEXFQI OIMSctAE 2AUH2 A A=8 bt 201 I 2ZSE LI S2HE 012
et HOZ U0l dSHECZ AMEEH02 lZ-HAME2EY 2 UHUEZES AtEot
= =ZsH dH2 DIMSctAES Ji+=E M=0 A0l 20| Z2el= ot EE Jtsd 3|
Ol StAIDE Al 20, Ol &S 22A5t)| /5t S ZHE OIS 24 282 ZR40 =
OtXIZD QUCH CHEAQI FEoi 4Bl pyrolysis—GC/MS2l 22 MEAN TdE = U= A=
20l HetH0IBEZ2 g sEAE 240l 0ds01 UCH Est, 24 Al =0 gasIt 25
GC/MSZ B2 Nl 28L= FHAs 201 AL 0IE oHZotI)l ?ASHH TGAE & =&t
2ol gasE HES UM SXM0 SZHAIZI = 012 UAl EX6tH S2of ME=S 24ot=
TED(Thermal extraction desorption)-GC/MS 280l =2BAM(Federal Institute for Materials
Research and Testing)2l HAXOl 2o HLZAD, S ISO/TC61(EctAE)/SC 1428
M)/WG 4(0IMZEctAE) IMEEHCZ MU HEIFIHL0 D U= AH0ICH
TED-GC/MS= TGA sample cup (ZICH 900 pL)0l AIZ 22 50 mgtkl =& = U0A M

&

S

rig
S

o = = I = o o = Sk A
%0l S BAAE E 01 DIMEAE 240 HR RSN NEE = UCH A
= = _ =7 =
Nz S48 & 24AA2H0l Z0l 22&H= 228 (FT-IR, Raman) hHl A2 &0 2F 2A12t
— = = = sH=S — 5 17 (=)
oz A =2 2= UEsS Ussot Mg = U= 2 EF0| ULk & 3 2 =,
A F o (=] = =2 S = = =
oz, o, E L EIX20 o GC/MSE 0|28t OIMZEctAE 24 AP AtelE UEHH A
T = = I = o ASHS
OICt. HO LtEFL Hteb 201 TED-GC/MSE 0I&& DIASctAE g 2 4 248 st
A - = = - = oo
Ch==2] of2 ARAIF 205D JULH Oldet 2ALHE0l X SUHELD ASS LEUHLD U
H 4. GC/MSE 0|88 DIMZctAE el &4 AT Atdl
Place/origins MPs type MPs size.  Abundance Major objective/findings Refs.
Germany/fish PE, PP, PS, PVC, <1l mm <20 pg/fish Pyr-GC/MS was used to identify and quantify eight common types of MPs in fish (Fischer and
samples PAG, PMMA, PET, sample samples at a trace level. Scholz-Bottcher,
and PC 2017)
USA/seawater PP and PE 5 mm 0025 g mL™'  Pyr-GC/MS quantified the concentrations of PCBs released from MPs and identified (Mendoza and
) the main polymer materials of these collected MPs were PP and PE. Jones, 2015)
Germany/sediment PE 02 mm 1.15gcm™3 The components of the MPs as well as their carried organic pollutants from the (Fries et al.,
sediment samples were identified with GC/MS. 2013)
France/simulated CA HDPE& LDPE, 1-5 mm 137¢g cm ™ The identification of MPs in biological samples was achieved with GC/MS after an (Dehaut et al.,
water PA, PC, PET and PS digestion of biological tissues using a KOH 10% solution with no significant 2016)
degradation on MPs.
Germany/soil PE 1 mm 0.03 mg uL~'  This study developed a method enabling the identification and quantification of MPs  (Diimichen
in unknown solid environmental sample by combining TD-GC/MS with et al, 2015)
thermogravimetric analysis (TGA).
Germany/rivers PE, PP, PS, PAG and 630 um 0.013 mg ul." TD-GC/MS was used in this study for fast identification and quantification of MPs in  (Diimichen
PET real environmental samples from three rivers and bio gas plant, and found PE and PS et al., 2017)
were the main MPs.
Portugal/beaches PS, PP and PE 05-1mm 005gmL"' The MPs collected from Fonte da Telha beach are mainly consisted of PE and PP. The (Friaset al,
concentrations and species of POPs in the MPs are also identified with GC/MS. 2010)
Germany/marine PE, PP, PVC, PET, 1 mm 4-6 particles  This study used Pyr-GC/MS to analyze MPs samples in marine sediments from the (Nuelle et al.,
sediments PS and PUR mL~! North Sea island Norderney and found the types of MPs are PP, PVC and PET. 2014)
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4.1.1.3 QH&FAl =3 St& S| TED-GC/MSE 0|28t OIMESctAE S FE/F3d 24 YWY

=
= ED-GC/MS 242 &t o H&XI(5um filter crucible)& Sall O
st £ MEZN LXE 20t 2AsS XEMSIACH. =40 A= E TED-GC/MS(TGA2 Mettler
Toledo, Germany/MPS-TDU Gerstel, Germany/ 8890-5988B Agilent, USA) &H|2l 242 1
g 1310 220 2AXA=2 H 40 LIEHUHULCH =EH2Z 24 E Mass spectrum? S 2o A

A =2 Mass spectrum library(NIST 17)S & 206t0 &Qlot L

l l Solid PDMS

18 14. TED-GC/MS &H| 74
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H 5. TED-GC-MS 24 =

Instrument Parameter Condition
TGA Temperature range 40-600 °C
Heating rate 10 °C/min
TED Coupling Temp. 240 °C
TDU Desorption mode Splitless Mode
Desorption temperature 200 °C
cis Initial temperature -100 °C
End temperature 270 °C
- Absorber PODMS
ZB-5MS
Column (30 m x 0.25 mm x 0.25
um)
Column flow 1 mL/min
GC/MS Temperature range 40 °C~300 °C
Heating rate 5 °C/min
Scan range 35 m/z~350 m/z
lon source temperature 230 °C
Quadrupole temperature 150 °C
4114 2R2E % TED-GC/MS EAZNE 0|28 DIMECtAE A2 224

H 5= TED-GC/MS =& S¢&t otd8 OlMSctAE 24 ZWE LEY 240ICH 2 StEAIZ
= JHl&toto

o
Ol CHoll PE, PP, PS, PET 4392 0
A

ANz == 0AMSAHATHS =2
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Elo] £ U2 21.3ug02 UEIRLH PO AL PEJF 17.0ug, PPIF 4.4ug. PSIH 3.4ug.
aI.AEIO = XNlzt2 34 7UQO

_— o =2 o T

PETOF 9.9ug 2 PEJI JI& 2 2 HIS2 XXotA201, DIME
Z LIEIGCH Oseg otAtE el A PEJF 17.8ug, PPJF 8.0ug, PSJF 6,9ug, PETOF 27.2ug 2
HAES & A2 599uglZ ot& Alz

=)

s

PETIL JtE 2 2% HIs= AXotA 20, OlAl
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4125 ot € k=2 E[H= A2 ODMSctAE E34 24

bs2 ot & =2 EH8E A=22 OlASctAE Ed24 20010 HA otd EE =0l
2

et OlMSctAE Ed242 ddsh 20E UEHWHACH A2 H2 108 210 LIt B2t

U

t0l Polypropylene (PP), Pol

2 y methyl methacrylate (PMMA)Z & 29| DIMZEcCtAE0 H&5
AL dB== 228U M= PPIF 202 66.7%, PMMA JF 22 1JlE 33.3%% HIE2 =2= &
OIGIACtH. AU StE0H ZEE OIMECHAE HSFEH 22 Hluol 2H 7832 0IM3ctA
Bl0| Z=E ot&de AlZ0l dHloh & 252 0IME24AEO0 BEEWH HlwWE XH0IJF I A LIE
StCF
A2 R W A Z : Polymethyl methacrylate (PMMA) 2| =3

OlMZctAE S8 ==

Polypropylene (PP) 2
Poly methyl methacrylate (PMMA) 1

]
N
w

H

a8 22, dZd DINE22AE Hd=24 21

BrE®Ol ZF 18 2200 LIEtY Hi2E 201 Polypropylene (PP), Polystyrene (PS), Polyamide
(PA), Polymethyl methacrylate(PMMA)Z & 4Z2| DIMECtAE0 HELULE BEE EctAE
M= PPIF 32 MM = 50.0%2 It 22 HIg=2 ASEHULD PSIH 1HZ 16.7%, PADL 1
MHZ 16.7%, PMMADE 12 16.7%2| HlE =22 SOILUCH BtE A otE =0 Z&E 0IME
ctAE A=A Z0e Hlwol 2% 582 OIMEctAE0 ZEE otd== AZ0l dioh PER
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08 23, gtEA DIMEctAE FEEA 2t
OrAtEOl F<e & 230 LIEtEH B2t 20l Polypropylene (PP), Polyethylene (PE),
Polyethylene terephthalate (PET), Polyamide (PA)Z & 432 OIMZctAE0 HAEZJLH B
g EctAE0ME PPI 10012 &AM = 43.5%2 Jt&E @2 HIg=2 ZEEUD PEIL M2
13.0%, PETIJt 3IHZ 13.0%, PAJt 7JHE 30.4%2 HlE &2 =HQITIULH CHAA St =0 L
gtE OlMEctAE =4 20 Hluol EX 589 OIMEctAE0 ZEE ot&s AIZ0 I

ol Polystyrene (PS)E HQotle SELH 2EE= Z2UE LIEHHCH

_29_



OLARR W Ot : Polyamide(PA) Al =3

OIMIZCctAE BF M=
Polypropylene (PP) 10
Polyethylene (PE) 3 .
Polyethylene terephthalate (PET) 3 H m mmmmmm w .
Polyamide (PA) 7 W Ot : Polyethylene terephthalate (PET) 7l =3
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i
=
i
i
H
;

8 24, ot DIMECHAE =24 210

SIAEOl AL 18 24001 UEY HI?F 20l Polypropylene (PP), Polyethylene (PE),
Polyethylene terephthalate (PET)Z & 3=°2 DIMEctAE0 HESZULH. HEE EHAEUA

o=24CY =
= PETIF 13012 MX = 56.5%2 Jt&E =2 HIE2 Hd=T/UALD PPIL 7)HEZ 30.4%, PEJEH 34
£ 13.0%%8 HlEg =22 =QLULH 2tEA ot& =0 Z&E OIMSctAE =24 202 i
woll 2H 452 OIM3ctAE0 HE=

SHH ZEE= 2HE UERLCH

| St&E 4= AI20Il dloH Polystyrene (PS)E HMdtDeE 2
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§|.<I>‘| bS| W 2} : Polypropylene (PP) A %

DIMSetAE B2 WA
Polypropylene (PP) T
Polyethylene (PE) 3

Polyethylene terephthalate (PET) 13

g 03

8 25, 3tEH DIMSctA

2 =2 EIZZ0 et OIMScAE dL24As Maist 2UE LIEHWHAJACH HH 12tH
S8 SIS Z I8 2500 LIEF Hiet 20l Polypropylene (PP), Polyethylene (PE),
Polyethylene terephthalate (PET), Polyamide (PA), Polymethyl methacrylate (PMMA), Polyvinyl
chloride (PVC)2 & 632 UINE2tAE 0 HELHRUCH =S EUAEUHAME=E PPIF 88z M
M = 40.4%2 JtE 2 HE=2 Hd=EHULD PEI 8442 38.5%, PETIH 29IH2 13.3%, PAJt
112 5.0%, PMMA2L PVCIOL 2 32 1.4%2| HBIE =22 =EQIERULH 12tEd+2 HS0
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12t a2 (2RA)

ZH =
OlMSctAE & M=
Polypropylene (PP) 88
Polyethylene (PE) 84
Polyethylene terephthalate (PET) 29 W:u _
Solvamide (PA) »
Polymethyl methacrylate (PMMA) 3 :
Polyvinyl chloride (PVC) 3
& 218 i“ Wm

8 26. 122 (S7d) ONSHAE 824 21

22t =2 Z2XAE ZE2 O 2601 LEHY Bie 201 Polypropylene (PP), Polyethylene
terephthalate (PET), Polyamide (PA), Polyethylene (PE), Polymethyl methacrylate (PMMA),
Polystyrene (PS), Polyvinyl chloride (PVC)Z & 732 OIME2tAE0 HELAL. A= Ect
AEIHME PPIOE 46002 A & 49.5%2 & U2 HIg=2 ZEE/AD PETIH 16002 17.2%,
PAJt 1392 14.0%, PEJt 1102 11.8%, PMMAJL 502 5.4%, PSSt PVCIt 22 1JHE 1.1%
O HIg =22 HeILRUL. 22&+2 HE0 ZeE OIMEctAs FEE4A Zet il
SH 439 OIMEctAE0 Z2EE 2td IS0l dIgh PMMA, PS, PVCIt MEH d=EU

S UK OIME2AE d22 B2 S 2&Hes Z2UE LHERCH
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22UHA2 (2XA)

DIMZetAE B8 p[FS
Polypropylene (PP) 46
Polyethylene terephthalate (PET) 16
Polyamide (PA) 13

Polyethylene (PE) 11

Polymethyl methacrylate (PMMA) 5

Polystyrene (PS) 1

Polyvinyl Chloride (PVC) 1

S —

romm [

Compound namo

Color | Hit Quaity
9 3 89 | Polyetnylene

i
=

g 27. 22642 (ZXHA) OIMEctAE Fd=24 2

P2 H2AMO AL 1O 2701 LIEFL HE?E 201 Polypropylene (PP), Polyethylene (PE),
Polyethylene terephthalate (PET), Polyamide (PA), Polyvinyl chloride (PVC), Polymethyl
methacrylate (PMMA)Z = 6Z°| O|MECIAE 0 HEZULCH HE= Z2HAENA=E PPIF 125

HE &H & 57.6%2 IHE 2 HE=2 FSEEJALD PEIL 122 29.5%, PAJL 8IHE 3.7%,

PVCIt 50HE 2.3%, PMMAJL 3HZ 1.4%°2 HIE =22 SHQERUCH 3AE+=Z HE0 E
= OIMSctAEs 24 202 dluof 2% 352 UIMScAS0 &= ddF=25 A0
HIGH PET, PA, PMMAJE MEXH ZEEHJASH LKA DIMSctAE 422 22 St 325

£ ZUE LIEECH
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RLZ (HYR)
OlMSctAE & M=
Polypropylene (PP) 125 W S
Polyethylene (PE) 64 .
Polyethylene terephthalate (PET) 12 ww MMM tm lmm %MM
Polyamide (PA) 8 W X% : Polymethyl methacrylate(PMMA) 7|
Polyvinyl Chloride (PVC) 5
Polymethyl methacrylate (PMMA) 3
| 217 ﬂ

8 28. 3tdd=2 (H&d) OINSHAE FE24 21

Polyamide (P Polyethylene terephthalate (PET), Polystyrene (PS), Polymethyl methacrylate

42t =2 4339 R 0" 2801 LIEL BE2E 201 Polypropylene (PP), Polyethylene (PE),
A,
(PMMA)Z & 632 DIMEctAE0 HELACH HEE EtAENAME PPIE 232 MM =
42.6%2 JIE 2 HlEx2 d=SZALD PEIL 2202 40.7%, PAJL 50H2 9,3%, PETIL 202
3.7%, PSSt PMMAJL 22t 1JH2 1.9%2 HIg =22 ZQILACH 426
OIMIEctAE HEEA 2ot Hlwol 2H 282 0IME2tAE0 H&EE 2t
ol PP, PA, PS, PMMAJE MEXH ZEEA2H UHHA OlMZctAE 4229 &
Cl= ZIE LIEHRCH
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41834 27 L 2J| MZE2 OlMS2AE FT-IR 24

2 AZWAME FT-IR 242 microscope IR Soll 24 DEE LXE Focal Plane Array
image mapping2 HZ35t0 750~4,000 cm 'S 4cm 9 resolution@2 =2AGIQACE. E£5 GOl

Eloil&2 SIMPLE software2 AI25tS 20 data library?t HI L3 3,500~2,700 cm™' 722+ OH
A

Ix

ZE 60%0/4f, 1,800~1,000 cm™ 72t HEE 40%014 e AHEHS 2AHI/ACH. 240
MEE AMZ2= MHEE AMZ2 = 1/28 ME0IACH 8 34= MHHAE I A20 ol 0132
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=t £8 image mapping 22082 &0t 24& SJI A0 et DE=2 s & 2
JIE HEst spectra maps 48t 20 S01&E 80l Ttk AJ|2 Bl NE =0l RHAZ
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OIALR QLA ED W QHAHH 2457 Polypropylene (PP) 7| =8

O NB2tAE B2 oh4 | .
Polypropylene (PP) 53 B m
Polyethylene (PE) 4 -

Polyethylene terephthalate (PET) 2 me mm i
Polymethyl methacrylate(PMMA) 1

60

il
=

g 36. ohetA E7 DIMSctAE FEd=24 2

OF At

—

LI StEAlZEel Z2 18 3601 LIEH Hi2 2101 Polypropylene (PP), Polyethylene
(PE), Polyethylene terephthalate (PET), Polyamide (PA), Polyvinyl Chloride (PVC),
Polyurethane (PU)2 & 6&2 DIMISctAE 0 HEEUL S SUHAEUNAM= PPIL 9442
M S 77.7%2 It B2 HE2 DAL PEIL 1002 8.3%, PETIH 132 10.7%, PADL
242 1.7%, PVCZ PUJE 22 1OHE 0.8%2 Hlg =22 &oIE /ULt

i
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OHAME 2T| otEl4=

ONS2tAE &2 ==
Polypropylene (PP) 94
Polyethylene (PE) 10
Polyethylene terephthalate (PET) 13
Polyamide (PA) 2
Polyvinyl Chloride (PVC) 1
Polyurethane (PU) 1
%ﬂ'-ﬁ| 121 Color ::MVW ‘:ﬁﬂ‘l‘ﬂ:\' CAS Number ‘Molecular formula mww-{
8 37, OtMAE 20| ot OIMECtAE 3Hd24 21

o A& 2RI =2 AZES df 8 370 UEH Hi2

iz

20l Polypropylene (PP),
IME2tAE0 H=ZAUACH. &

£ /UL PETIH 1442

Polyethylene (PE), Polyethylene terephthalate (PET)Z & 3

= 359
£5 ZRlAS0IAS PPl 34702 ®H = 59.6%2 JIE e

24.6%, PEJL 9IHZ 15.8%2] HIE =22 =IZ UL
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0
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=otl] of=Xcl &0l OAZS2HATHS H2Ea0lcts A2 HluE =20 0IFHBCLH ot==X
cl&ol OIME2AE BiE0 28s [ A2 U0AME 0101 HHE=2 otEUA ot=Xcl&
otF0A2 OMZS2HASE s &40 =250 JLH, SHELZ & AHS ot=Xcl&d=S Sl
otF 8ZXIJHSl microbeadsIt =5 MEHZ REH= X222 UEIEHC ot=XH2AE2 JI282
g 2], 0ld=s 25 gd, 88 2282z 24t 11 Meliids Adels Sol 6mm 0l &2l
SctAB0l MAE=0, 0120] ot=HMelHe2 R MM SHAES 65%IF HIINAM HAHE
Ct. L& HISO0l 220 &2 SctAEE2 1A 8K =822 24060 AJ|00 2o KA
Ct. 2 Xlle fFRrAg8=, E&4d 7II=01 0/d=0 2ol MAZHs SEOIU. X2l = 0ld=
2 =55 g4dod ZXNUAM Ecled UAl BtSE2 ==t Xel=s 250U 6t S
3x XMelE HE = YF=U. 2% HMel0lM OIS ctAE 2 96~99%It MAE L), 33X Xl 0l Al
= 90~99.9%2 DIAZAE HMASS 220 0lde =2 HASHE =+otd R0l 2B
Z A2 YFRE= 0ANSCHAES s 2UHCIZ oE0l B = ULH, M2 ot=Xcl
ANEZ2 OIMZHAE HAE 222 ZH&E A0l OtLIEZ ot=0l EMot= OIMSHAES 2
et MHeE At SJisott. etd & g7 0lMA=s ratete=Xel &2 X388 0IMScetA
El BXE ZMELEZM ot=Xel SZ= S& OlMEctAES HAEE L BHSZ HEEH=

18 39= CHAMAl GtHeld BFYE OIMECAE 242 st & ME WFUES LIEHH
ZO0ICH MEY NEE2 1MEE dt+XMeld tiEs EAZUE Sai HluE G2 OIMEctAE
Ol HHE & 2422 o= SEAHZE el SH0l ol MHHASIA2M, Hel ISl 0IMEetAs
g EXE #0olot)| Foh R, 11X L 2X BANKX, =SHel HES0 CHol AlE HFE X
SIALCH Al=22 MF= HwE E2 NS0 ZEE K=, 14 & 2% AEXS B 242
30L, 20L, 20L & MHFGIA2O, =E XMl tiEss= SHUAM 28 LIIE 01860 MH=otA
Ct. 2Dl Y & 60LS RS Mg = JAESE ZFHGIH 10228 & 600Le dtE+E T
#otA20 75mm x 20mm JI|2] AHQIHA EEUME 5mm, 1mm, 5004m, 3004m, 100um 2 &
HZ FHIGIH DES2 Fe2l =80t A8AZ 2Bt
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Xt X~

4.1.3.4 ot=xcl

e
=)

2 MHH A=

o OIMZ

2HAE! FT-IR 24

=2 HAF0AME FT-IR 24 & microscope IRE Sol E4&E LNE= YXNE Focal Plane Array
image mappingS H&5t0! 750~4,000 cm™'S 4cm'Q resolution@2 EAGIACEH. E5 OlO0]
Elol &2 SIMPLE softwareS AIEotRA 20 data library@t HIWSHN 3,500~2,700 cm™ 2+ Of
2E 60%0l4f, 1,800~1,000 cm™ 72t IHAE 40%0/4 Zl= AHEHS 2AH6IUACEH. 240
MNEE ANzes MHEE AMZ S 1/28 AIEGHRUCH 18 412 MHE ot=HMeld SEHE XS
E AIZ0l CHoll S0I1Z22 ZEIs (HUAIZEE UEHH A0ICH S0ld32z s HUHAEE
SHolgt A ZE AMBOUAM Fotez 2F Jisst 22 22 0lM D=0 2FEJACH E&
image mapping 22 ]&#HS &Eol 24 & otrMeld SEAHE M2ASEE AN=0l e DS
=2 gt ¥ IJIE HBE spectra maps &8t 2 S0I&E 80| Crkst ATt SEHSl 1
20| REZ EMots N2 LIEHGL.
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I 112 &01Z 24 2 image mappingE2AS Soi 202t AI20 CHet DINIZ2tAEQ)

L OICH 2421 ot+=Held SZHE 7= AMI0M= 9604/15L, 1Xt &
SO0IA 63JH/10L, 2XF B&E X AISOIA 13JH/10L, =S XMl BHE= AIZO0A 969H/300L
= &l X0IE 1ot HRARLE H==2 =

X~ 2F
o o

o) S0HM= 6.24/L, 1t E&EX AMZUHA 6.3
JH/L, 2xF EHX AZO0A 1.304/L, 23 Xl &= A=A 0.32)4/L2 HM2SES Xl
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i
50
50
[m)

H 12, o=Held SEHE HelsdE 0IMEcCAE FHEA 21
ANEY . . _
2 =283g e 11X &&X 2X A& ZE Hel s
AN S 15L 10L 10L 300L
== 964 63M 13 96
4.1.3.5 ot=Xeld 2FHE WH Al=2 DlMEcAE 34 24
CIS2 OHAAl Bl=Xeld 2EAZE xel B2EE I AI22 DIMECAE d82A4 20|
MK otEdeld Z2EAE |42 HAL O 4200 UEF dHIQF 201 Polypropylene (PP),

o OIMEctAE

O

Polyethylene terephthalate (PET), Polyamide (PA), Polyethylene (PE)Z &
0] HAEZI/ULH. HEE ZCIAENANE PPIF 51002 X = 54.8%2 JI& 2 Hs2 &
A PETIF 19IZ 20.4%, PAIE 1402 15.1%, PEJF Q2 9.7%%2 HIE =22 ZOIZ AL},
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B =874 5 2= : Polypropylene (PP) A =&

I [
OIMIZCctAE BF M=
Polypropylene (PP) 51 T T
Polyethylene terephthalate (PET) 19 B N
Polyamide (PA) 14 WM :.“:..,..
Polyethylene (PE) 9

T 11232
(6)2014 STdapan Inc

3167
ATRUB-POLYMERS 14622801 |

Compound neme

B 93 ﬂ:f'"

POLYESTER PHTHALATE

ZHE 2=+ 0MSctAEs F3d=4 2t

8 43. ot=HelE

0K

otEXel® 11X &a&X Al2o 2L 12 43001 UEFL HEeF 201 Polypropylene (PP),
Polyethylene terephthalate (PET), Polyethylene (PE), Polyurethane (PU)Z & 4=9| 0|MEctA
EI0] AECIRUCH. LS EHAENAE PPIF 342 &M = 54.0%° JtE &2 Hs2 H2E

SR PETIF 24002 38.1%, PEJL 402 6.3%, PUJL 1JHZ 1.6%2 HlEg =22 EQILIULY.
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1i|' Elxl_"II W 1%t ZHX]| : Polypropylene (PP) A =&
ONS2tAE &2 ==
Polypropylene (PP) 34
Polyethylene terephthalate (PET) 24 s
Polyethylene (PE) 4
Polyurethane (PU) 1 i
& 63
e 44, st eld 11X 28X 0MEcAE 3424 210

otx=xel& 2x &HAEX A2e HFL 1O 4401 LIEHE HEeF 201 Polypropylene (PP),
Polyethylene terephthalate (PET), Polyethylene (PE)2 & 3Z9| OIMIEctAE0 AELULCH &
E= EZtAENAE PPIF 62 &M = 46.2%° JI&E 2 HIS2 ASCJULD PETIF 42

30.8%, PEJI 3HZ 283.1%2 HIE =22 =IZ UL
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oxt EEXK| W 2%t EHX] : Polyethylene terephthalate (PET) 7| =H
ONS2tAE &2 == C e
Polypropylene (PP) 6 o J °' ——
Polyethylene terephthalate (PET) 4 e m m w o w Iwmw
Polyethylene (PE) 3 i m m, M
W 2%t Z X : Polyethylene (PE) Al =&
& 13 H — | —
8 45, GtXeld 2X &K 0lMEctAE dHd24 21
otXeld sHEAHZE =S Ml HE Algl 2 4500 LIEFL BE2F 201 Polypropylene
(PP), Polyethylene terephthalate (PET), Polyethylene (PE), Polyamide (PA)E = 4=°| 0IME
ctAEI0] BEZULE. B=E S22 A= PPIE 62)H2 &X 64.6%2 JIE 2 Hl==
AECUD PETIF 27IHE 28.1%, PEII 6IHE 6.3%, PAJL 1JHE 1.0%2] HIE =2z Eolg
Ct.
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HE W =2l

$2 OH SE(OC)
= 25(At2) 40 50 60
KOH 97.1% 98.6% 98.9% 97.61%
NaClO 82% 77.7% 80.7% 67.92%
H202 87.4% 93.5% 98.3% 100%
HCI 37% 100% 98.8% 100% 99.8%
HCI 5% 53.3% 78.8% 78.3% 88.9%
HNO3 69% 99.9% 93.8% 91.4% 94.4%
HNO3 5% 52.5% 78.4% 82.2% 91.8%
NaOH 28.8% 49.4% 82.7% 91%
Ali S A0 =X SStAETN “=A2H 25 S dES Sofl O 482 ==ud0! 0
NE2AEE FEot=0 HE 280 =2 2022 BALHRUCH FEUHES KOH 10% SHS
10:12] 2H/RI|IS HIEZ LS = 40CH M 48-72A12F SOt IS 1 & #WEY e 2H
£ Soff =diE RI2EWL EXS o L =Zc2lstth ZHOM e KRIISEE 4.4M Nal
Solutiondt E&tEl AEHZ BottleOl =& &tCt. == Bottle2 50HzHM 52t =3It Xl =
200romOlA 5202t WEtE XISt = 500rpm0lA 222 FAZEIE AN L= 4SHE
ZCIStCh OlE A 22l8 D22 4.4M Nal Solution0fl CiAl E&56I0 23 =STtAdel L 24
TolE Mo, A4SHE2 HEYQ ZEH HUE GIH 2SE2=2 (Ut 22X W OlMSet
A8 2MZ SS#MEHCHAL et al., 2017).

Transferring the filter

Adding 10% KOH solution

Incubating at 40 "C

Filtering through

to the whole organism / |—s i — y | — membrane to 10-15 mL
T for 48-72 h filter membrane Gf 4. M Nal sclution
%2 Sonication at 50 Hz for 5 min

+ agitation on an orbital

shaker (200 rpm} for 5 min

Resuspension in 10-15 mL Pell l
of 4.4 M Nal solution S \ : 5
Centrifugation at
e / 500 x g for 2 min
Optical Filtering through Supernatant
examination filter membrane

8 49. & W DIMZEctAE
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=10 2SN
PMMA P
PP PP
B e B e
PU PU
" - SBR . sem
= ABS ABS
I ps s
B - B =
B e B
n PA n PA
PIA PMMA
PP PP
B e B e
PU i
o ol
I ps B -
B - |
. PET . PET
n PA n PA
PMMA
PP
- PYC
PU
SBR
LH& il e
B =
B =
- PET
n PA

& Z2 spectra map

16. 2t GIEE AIE DIMBoiAS F=s 2

NELE =0

=2 &t O} Jt0| LH&
RS 39 2.3g 44

s 184 49} 1384

ANEY oI
e &t O} Jt0| L&
NS 1.89 0.8g 2.99
N 20H 6H 52H
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4214 ot 8= A2 DIMSctAYH 4 =4

OSe ot® M2 WA AE DMZ2AS FYEA ZD0IC, 2 Zhe S2 K0 SXE
DIMIZCIAE0D] 20 24 2AYE LeX 21 IS HaE

SN AEE OIMB2tAE
o

J

A ZANE oto UEILHRACH BX S0 A2l 2SS 18 5200 UEH Hiet 20l
(P

Polypropylene P), Polyethylene terephthalate (PET), Polyamide (PA), Polyethylene (PE),

Polyvinyl chloride (PVC)2 & 5Z2| DIMEcCIAE0 HELUCH. HE= ECAEWME PEJL
103HE &HAH = 50.2%°2 JIE E2 HIEz d=CULD PPIF 60JH=E 29.3%, PETIF 31H=E

15.1%, PEJL 9IHZ 4.9%, PVCIt 1JHZ 0.5%2 HIE =22 QI /UL

20 (RE 29) W =0 - 0}7H0] : Polypropylene (PP) 7| =
OIMIZctAE BF M=
Polypropylene (PP) 60
Polyethylene terephthalate (PET) 31 é —
Polyamide (PA) 10
Polyethylene (PE) 103
Polyvinyl chloride (PVC) 1

|
Molocular woight

&l 205
= o4 |poyomyins #ELD) 9002684 (canon

Chs2 22H9 0IMEcA8e =8 ZUE LEYW 2H0ICh 1O8 530 LIEH dieb 20l
Polypropylene (PP), Polyamide (PA), Polyethylene (PE), Polymethyl methacrylate (PMMA),
Polyurethane (PU)E & 582 OIMEctAE0l HAEHRUCEH HEE EAAEHUH M= PPIF 45042
M = 57.7%2 JIE 2 blE82 d=E/UD PAIL 17HZ 21.8%, PEJL 13IHE 16.7%, PUIL

22 2.6%, PMMADE 1JHZ 1.3%2 HIE =22 =l ALt
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- LHE - =3
DI (RE 29) I7||H Polypropylene (PP) 4| = - w}'
DINZE2tAE =2 p B & e
PO|yDrODy|el’]e (PP) 45 Z’i COLOR MASTERBATCH POLYPROPY|
Polyethylene (PE) 13
. ‘ Color | Ht Qualty | Compound name CAS Number ‘Molecular formula. Mobﬂlhlwa‘ah“
Polyamide (PA) 17 G | R
m 7| - 0}7}0] : Polyamide (PA) 7 =&
Polymethyl methacrylate (PMMA) 1 GhaRice —
Polyurethane (PU) 2
%ﬁl- }| 78 Jolor :ﬁ ity ymmn"m’ J)H:ﬂ:ﬂ:‘ lolecutar formula WIUWWVV{
8 54, otHeld SEHE e OIME2AE =24 21
4215 otd M=2O OIMECAE S8 L A 24
ChS2 |2 &2 Z2UE SEotH oHatAl =H ot M=o OIME2AE SEHE ZA0UL
18 54= QCHMtAl Ot MZ20 =HEE OIMEZSAES XMW 2ZEE dHZ=E LIEtH HOICH &
AE AN Ol SESE AIE2 20| CED| 20 22e 24 Z2E S2s 0o =g
= OIMIZ2tAE L2 &4l OIMEBctAE =XE(N/g)S HAMGHLH 24 200 =dH
2 otE M2 & R S0 SEE OIMECHAE 2 22.04 /g Ol MW SE= A0}
OIKLHE =22 SH2 dFets 2dE JI20A E2 249 DIME2AE0| HEHYACH L£st
= ot M= = ZAF02 USHOH SHE DIHNECAHAES2 14.18 /g 2 0 HMUH =S
OlHIZcHAE 0 Hlol SHRSSE s EAH LEIS2H, A 2= OIJI0IKAKUHE =292
SHHAMA DIEIJIAE dF s 23E HENM JrE 322 29 DIMEAAE0 2E I ACH
Ol SHE SFIOtAl M2 25 902 dFole HEWM =HO SMote 22 22 0lM3ctA
Blol & €50 /e Aoz =2 = Y2, NAHAEAHU AMAlcls M=20| DIMSCAEN 29
2 = s O ARHQ R010| gls2 Adoid=2 M =H dtde Z&=+ Y EHEN =Mot
= 0IMISctAE0l Oldst M2 Ui SED=0 B2 28 82 =10 Us A2 THHEIC
MtA =HOo =Moot M=22 0IMECAE =HoZ Qs MEIGEZ 2 Xot)| foid= =
Z HHES= 0IMEcAES 22| & H&0| HAFHSZ M OF & 2H0|CH
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250

N PP

200 -

150 +

100 +

Number of microplastics (EA)

a
o
1

A Ot 210l L& & Al A Ot 210l (S & Al

Sample points

1% b5, CHAHAl ot =0 =M= OlIMSctAE A

W Ex

KNSHK == T2 A0 2otH =HO0 =Mool d==0 CHE2l DIMScAE0 3
2 HFHE MESEH0| LMEHCD B0E 0 UCH S0l o= W HAF 0 e A0t 20l 0IF
HECH HRES didd=0l OlMSctAE0 85 & S&aE ditiz d=258 0 Use A2
T 2FLAUCH H 162 Feng S2 A0 2ol oHF MEH W 1240t212 HFRE 28 & 642
02 2Foto 10l tiet S8 & oF W OINMSA4AE E2E LEY XO0ICH 12401212 of
=2 S40l Wetd os2 W&, Ot

=2 S0 2AHRU0I DINMSUHAE0 EMots X2 UES2H, O
Ol LHEEO 2 22 OlMSctA8 0l 2FEIALCH. S6l, 0Fot0l
Sl

=9 0Pt g
o2 EAGHs HBES OI0IN S5l o 22 DIMEB2tAS0l 2288 222 2DEYCHFeng,

L]
ror
[N
S H
o
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H 17. l2MA 0IRSF € S0l G 0F W 0IAS2dAE 22
A.

C. 0. C. C. T. kammal
s 8% . . . . o . Total
hexanema | stigmatias |rubicundus| lucidus | semilaevis ensis
gAalgtd F4 F4 F4 4 =4 04 Dt & -
ZEg 23 16 23 17 26 19 124
210l(cm) 20.3 19.7 19.2 9.1 15.6 7.4 -
£ Ai(g) 114.9 72 72.2 35.7 34.8 9.2 -
H="% X X X @) @) @) -
X LH
=ctAE i 2 1 ° 1 5 0 ?
XILH
OIS ctAE 410 238 399 239 352 422 2060
==
HE WHE
OlMlIZctAE 69 55 84 69 117 120 514
==
H& OtJt0l
OlAMlSctAE 127 70 124 97 125 203 746
==
HE I=8
OlMlIZctAE 214 113 191 73 110 99 800
==
1" 55= IF2 WA, 0tot0l, IIR0M 24E OIMSctAES )| 228 A0 HE &F
Ol tetM LIEHH Z1eHZOICH 6912 &7 25 B U2 otXIeH tHEE 2mmolsctel OIAMZSct
A0 SEEHEN Ys A2 2FLULL 8 562 HE W EMol= OlAScetAES RE 2
Lo S&o AHEHZS LIEHH 20ICH CP, PP, PE, Nylon, PET 2 Ct&st 422 0IMZct
AE0| 2ELU2CH, 0] HPU M= Cellophane(CP) 820| J1E E2 Aoz BNEALH A=2
02 =2 AFE, U3, 432 ZEMZ E2 AAEE=0 0ldet =250 U2 Fg8&= A
S ooz 21 UL OlHE =2 U2 =2 oi=2 HFS2 O0lMS3ctAE 87 88
AR JUSH, H 1710 1801 HelotLh
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H 18. of==0IAd OFI &Flot

= OIME2tAE0l et sie

0l Al
2 X s &% =ctAE 2 X+ El =5 polymer types S N28
AIJ1(mm)
Indian Pacific starfish, Pacific
. Fragment,
North pacific saury, lantern fish, Chardonnay -0 79 fim. line 2.1+5.78 / Boerger et
Central Gyre fish, Golden lanternfish & Bigfin ' ’ ’ items/fish al.,2010
| . rope, foam
anternfish
Bartail flathead, Greater )
Musa Estuary & ] ) . ] 0.16%£1.5 Abbasi et al.,
) lizardfish, northern whiting & 0.1-1 Fiber&fragment ) /
Persian Gulf items/g 2018
Tongue sole
] Ten species of mesopelagic ] 1.2+0.54 Lusher et al.,
North atlantic ] 0.5-11.7 | Fiber&fragment ) . /
fish items/fish 2016
. 30%
o ) Indian mackerel & Honeycomb ) ) Kumar et al.,
Tuticorin coast, India 0.5-1 Fiber&fragment contained PE&PP
) grouper i i 2018
Marine microplastic
Common dab, European Fragment, .
North Sea and ) . . 5% contained PE, PA, PP, PS, Rummel et al.,
) flounder, Atlantic cod, Atlantic 50/ 8t film, ) )
Baltic Sea . . . microplastic PET, PU, rubber 2016
herring & Atlantic mackerel spherule&fiber
Fragment,
0.15-6.8 ) 2.3+2.5 Tanaka and
Tokyo Bay, Japan Japanese anchovy bead, filament, ) ) PE,PP,PS
3 items/fish Takada 2016
foam
. Fiber, )
South Africa urban 3.8+4.7 Naidoo et al.,
Mullet 0.2-15 fragment, , _ /
harbor ) ) items/fish 2016
foam, film&line
Western Fiber, 0.34+0.07 Cellophane, Alomar and
) Blackmouth catshark 5012t . ) .
Mediterranean Sea fragment&film items/fish PET,PP,PA Deudero 2017
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H 19. €20 HEIF EFct= 0INME2AEN e &
_ N = _ _ _
2 X s &% & A+ EH =5 polymer types NI
3| (mm)
) 20%
) European flounder & European Fiber& ) . McGoran et
River Thames, UK 5018t contained PE, PET, PA, acrylic
smelt fragment ] ] al.,2017
microplastics
. i 45%
Brazos River Basin, ) Thread,foam, ) Peters and
Bluegill & Longear 0.5-5 ) contained /
USA line,sphere ] ) Bratton 2016
microplastics
12%
] ] ) Sanchez et al.,
Eleven French river Gudgeon 501 8t fiber&pellet contained /
Fresh ) ) 2014
water microplastics
Xiangxi Bay of Three ) 25.7%
) ] ) ) Line,fragment . Zhang et al.,
Gorges Reservoir, Thirteen fish species 0.3-1.8 contained PE, PA
. &sheet ) ) 2017
China microplastics
. o . Pellet,sheet&f 1.2+5.0 Pegado et al.,
Amazon river estuary Forty six fish species 0.38-4.16 ) ) PA, PE
ragment items/fish 2018
Rio de la plata ) ) Fiber and 19.2 Pazos et al.,
) Eleven fish species 0.6-4.7 . . /
estuary, Argentina other shapes items/fish 2017
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H 20. OIMSctAE dEISE S A

_ _ A3 0| _ _ _ _ _
AEE= Polymer type S Bl wm) & =2t LE S5 sSdde NI
um
=8s484E PE,PS Spheres 1000] Gt == 6day 0.5,5,50ug/L AN E Avio et al.,2015
_ 0.074,0.74,7.4% MNIE, Besseling et
Ot =dad PS Spheres 400-1300 gt CH &l 28day . _ _
(W/W, dry weight) 5 U His al.,2013
- _ 2,3,9.6, _ 0.51g/L, _ _ Browne et
Sd=s4dad PS Spheres i=cig= 12h,3day g5 2 =X
4-16 42 .86ea/mL al.,2008
- — - Carlos et
SEs4daE PE Spheres 420-500 Us0 96h 100ea/L MIE MEE 43 2015
al.,
Sd=s44E PS Spheres 0.07-20 LU= 24h,8day 75-100 ea/mL o8F, MEE Cole et al.,2015
_ _ _ Farrell and
Sas4dad PS Spheres 0.5 =8E 1h 685,000 ea/mL & F
Nelson 2013
A2 L MESHA
0.02,0.2,2% _ _ Green et
RIPA == Fa g = PE,PLA,PVC - - HCHE &l 31day ) ss, 2A=8H
(W/W wet weight) al.,2016
EEEZMY
_ 102.6, BtCHE el sg, 28, HusE, Green et
DIS=MAS | HDPEPLA Fragment 60day 0.8,80 ug/L < o
65.6 A8 =25 MEE O2d al.,2016
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H 19. OINIZ2ctAE MEIsH HFAH
_ _ A3 0| - - - _ _
AEE= Polymer type S El wm) & =2t LE S5 sSdde NI
um
_ _ Guven et
=8s484E PS+pyrene Spheres 97 sHE 24h 100ea/L golgs, olsd | 2018
al.,
10,000, 20,000, .
_ s=4 Heindler et
Ot =dald PET Fragment 110]¢et 24day 40,000, 80,000 MAle LA
Zg0E al.,2017
ea/mL
MNIE, 85,
15-420min, 1,10,100,300,500 o _ Kaposi et
Se=saE PE Spheres 10-45 HAH= N EERC R P
5,6,9 day ea/mL _ al.,2014
5}
~ . _ _ Kolandhasamy
Sads4dad PE Fibers - EER 48h 2000 ea/L =X
et al.,2018
_ 8-12, Leung and
Gt =dald PS Spheres JHXIE Ol 28day 100,1000 ea/mL AL E
32-38 Chang 2018
_ 10,000, 6.0%x107, Lo and Chan
Ot =dads PS Spheres 2-2.4 MADS 14,95day 8 MNUEE, MES
1.4%x10° ea/L 2018
SEas4daE PE Spheres 1-5 Us 0 96h 0.216mg/L AL E Luis et al.,2015
- _ Spheres, 10%,10%,10° ea/mL Martinez—Gomez
SES4d4E PS, HDPE 6, 800/¢2t HAAZE 48h SilE, MEE
fibers 0.005,0.5,5 g/L et al.,2017
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4.3 =H=Z 7= 0IMSctAE 2te|got

4.3.1 =2 OINSctAE 2ciaE

4.3.1.1 22 22|ss
0= 201430 Le2l=0I=0lA DINZECtAE AIE2 X2 S8 =, M2 =0AM 0l
NEctAE Zted RAHECH0l LD UM, DINMEctAE HAEHMHE ool ST el !IMS

Z0 Uist EctAE AlE2sS 2XotACH (D=2, Microbead—Free Waters Act, 2015)
0|29 HMZEXI= 2017.7.1. 0lF Microbeadlt E&E AHEZ2 sI&AES MAE Z2XotF 1D,
H A

2018.7.1. 0I= Microbead)t Z& = NEE &S aPHH =X L HE

@

b

&

As AES SRES MEFE MBS MAZ SWEHACHL 2019.7.1. 012 0= Microbeaddt Z&
S0l MEE 0l POHE 4 Us HMERZBOl =2 Mool SHHE IS ASGHACH
21 012 2 0IMB2AE AHEE
Wi = | e =
. wnm my | ATHE BBAS | amE A0
R0l 28t AHI0IE
221 =L 0} A& YES NO
Oldl 2~ Et HES YES NO
@2 H=S YES YES
S St YES NO
OHAF= M=, OIAI2A HES YES NO
DUIEI, HEHE ME YES YES
SZ2ctE, g2l 0l, =MXl, oiel, 2ICI0HLt,
ik NO YES
IAZ A
Zgas DIMB2AS0l BRE HYE, LsIBE S 20204 2E B SNE HZOIH, Of
EXNOI MB MEIILQ RLIH, 2L SS HAMS HLHAS FA5tD UCH FHLICH

Of Z€HotAd, BIHNAE

=
Jor
1o
N
2
(@]
o ne

=22 2Xots HotE 2 Z06HA L.
L&, 2019.12.31 FXl MicrobeadsJl &R& 2Bo|aE JICIFM2E, IS 52 HE ¢
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