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Abstract — Human-made plastics takes more than 500 years to break down and have been introduced into the
ecosystem, threatening terrestrial and aquatic organisms. By 2025, there will be more than 250 million tons of plastics in
the ocean. Although studies regarding microplastics have been exponentially increasing since 2015, international
standards for defining the size classification for microplastics, as well as methods for qualitative/quantitative analysis
have not been concluded yet. Thus, in this study, the latest trends in analytical methodologies have been reviewed.
Further, the study suggests directions for future research approaches can be taken to analyze aquatic microplastics,
which could be as useful information for establishing effective microplastic management policy via standardization in

microplastic analysis.
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o oJall A o]Eat, shHslE o A2 nAlEetaEo] Ht
v A EEk A ARHA 0 F 5 mm o]3te] HERAE 0 42
i [6-8], A+l Wt 1 mm o]skE 4 2J5k7] %= Sk (9], 100 nm
U]UP’%’JXH EeprES e Eeiag o' Yol ® st 10,11].
S, AAF ool whet (3} v Al EERAE 2 23} M EepaE o R
T8 5 ek 1z e AE A s 9 X0k Soll AR =
| = (microbead)o} 2o] 54 7155 TAHE F AEF o
2 AxE FepnEg wehe, 23 v EEAaEe & 49 vl
T SR Q18] B E = v A ke S Uit o] 2
HYSE n|AlEekaElo] 8 0% Ee7) it e Al E]
o fJEA AAB77F A 12]. L8, 20253 7H4] 29 53
gk Eo] EEpaEo] HAA dlFo R 4]1E 20 A M[13],
1201 20501744 ko= FQlE EepAE ] FAIE o FHL)
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Y BS slo® 45kl olrh14]. o] gA f-E wAlEekaE
G Y-S A, AN AESHA] JFo R Qs A
e Aol A FAA QL 18-S ZestTi15,16].
ool upe} =3 oA Q] mHZ ekt QIxle] FEet BAe
’“Z*olb‘r A ZetAE o= B, fdEH dis] A9 -5A41A
T8} o] Fo A A] kot w Al EekAE o] Mel= TRk AR
le Zo dxjg] W, A A 2 5 AE o) kst
A EAEE 12, @A) vAlZEkaE 2] 98 9 tAlE 913
M e AEEkag 24 dlolE siA] Bl w|wrt B sk, o)5
M AR o el sl A o] st sl
wEbA, B Ao A= 2015 o] F AFE FHA o R W
35 5 NN 2] mAIZERRE HE (e.g AEH, WA,
A 5] FHal Ag-s el sl Ak, o]l sk whd 4l
A|A&F32A} g},
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2-1. Sampling
HAZetAE 545 A8t MED S oA 7EA] 8 A
2785 o7 flon g Aqtuirt Aol gk i ) Zlofefl A <l
T7F A= T QJUTH17]. 2, 2 ATl ARREE HEE Y
of wje} ujAEEtAE S0 & FFE vAH, 53] 5% vlA
ZetAg o] 371 3FhE AFEE = meshe] 271 W A2 W 52
28 Als AF el Qs A Eoh18]. kA, AER 2 $1A
o} AFH kAt sh= v Al Ee~E S 12 3te] Sampling WS 2
k= Zlo] T3t
AET WS A 37HA Z Y = 9.2 1, Selective sampling,
Volume-reduced sampling, Bulk sampling ©. = 5 TH19]. Hidalgo-
Ruz, V. 5[19]°] w}2, Selective sampling (i.e. grab sample)>
ferog p_ol” FetnEg ol AR ET 22 S A
A o7 FE3H= MELGOZN, AEE AFAT ot 8717 9l
O AEE ANHE 4= ek B3t pellety?} FAFSE JEIZ 1 mmk.
ot & Z719) wlAlEEAE o] AF L, BEaskA] 9k, ] 2hd|
718} 4121 Fef 2 23 F T} Volume-reduced sampling-> A &4
A& Qe -4E Fert 7 EE vAIESAE S gt e R A
= AlE AW om dRea] A3 gikom sk Zapag
He|E 3 7o) FAlel o]FxIth= o] Qo) mAZeks
AF Al A EA 73S MiAIE 5 gl o ] wiel]
A sErelA 9] mAlERAE T B A A Frkd S Qlek mhA] Rt
S =2, Bulk sampling> A& 25 @7l vlMEkA8S a5t
A ¢k, tF o2 AT E AFste] AP HHE S Tl &
&= Zlot}, o] Ao 100 L o1 thke] A= AFH 7} 7bs
she, o] A 0 & A7} 7RAAdell IAIGle] BE nAEE A S
AN G Sk B AlE AHFE A & o], gt
A0 2 20~80 pum, Al = 7] 7] 0.45~20 umS 3 o
thH20].

R, A5 )

JE 32 o% HE

< net?] Z7)ol wht {3 S5 e, A
HE2] © 2 bongo nets (>500 pm), manta nets (neuston net) (>300 pum),
plankton nets (>200 um and >400 pm)% #F¥ ™[21], ©°]&
zooplankton sampling ¥l o]2kar $HCk, HE8E 300 um ©]8+e] YAR=
32 E F3) bulk samples 3l AFH T 5 Avk22]. o 2

AZH W2 = 109 (towing) O 2, Al & AFH FS F 5t
I mPOE ANGE AT RS FEgAE F-aleto] 7last
ofof str}23]. 7 YWEH © 2 AME-5E] 3= net Manta net®. %,
Trawl net?} %Oi S &8-510] ARE-ETH Manta net> 4%, &
Z U O AET2] A ¥4 (surface water)E A3 5171 -?—]%H Wl
B oE Aae Zy el F-2H8 v)A] mesh T=2, WS Wtk
Yw 345 A3 5= w4 o] tH24]. Manta net2] mesh i7lt
200~335 pm W0, Ankd © 2 330 um?| A717F F2 AL
TH25-27]. 121}, Manta net &4 2] G 3-8 WEO | netol] o3}
A7 okt & £ 0101 Aask A 7o) oFS ok %}1013% 24),
AMELDE Sleh At o= A, i A ol ot Js s
I QAT AWEA O 7 1~5 knots /\}O]% H-A 28], B3t
Fischer, E. K. %[29]% 71 E‘Jakol 2 739 net? X]'ZHX—, g3l
wIE AE] 2 = .
QA Bongo net> Y58 Fi= %if‘éﬂ 5ok 7FA] ™, Manta
net?} ] EH 2] ¢3S WEA] 9F=T. Plankton net> YHHA O
mesh =717} 100 pm o]8F= WR=A w3l 4= glo] vk £ 2 A
Zgo] z Sﬂg]uq 23] mesh-J 717} 70—7] o] 13 o2 MZ
#o] 7Fsab, manta neti.th 308 ] % F5E ghS HRITH30].
MED S tdsiAl EAEH, Al et 2] B AE
o WS 0] 8381 (Table 1), 22 Aot AT W )
g e FE 3 Bl ol E S, Kang, J.-H. 5[27] Manta
net?} hand netS ©]-23te] A5 J W 0™, netd] A7]+= 7+
7} 330 um mesh, 50 um mesh 2 AEH-S 218 St 23}, hand net
o7 AQF g v AETEAE FE7F manta net® ® A FH g v A EEk
2E FERT A O R oul 2 A0 7 ER1EII TH(Manta netS
o] &gt A B AH = FH Auke] £EE 1.5~2.5 knotsE 3F] ©F
10252 X35} tt) 3k, Green, D. S. 5[21]% Manta net, Bongo
net, Plankton net, Bottle grab sampling ®'H = B w3k A3} Grab
sampling 2.0} L 2] 9] MZ2] HPH-S o] g5h= AL 3-4h] &
W2 7FE QL O}, Grab samplingol| 41 2] wl Al Eek e 27}
(fragment) 2! 3 E-(film) 32 Bongo net?} Plankton net (200 pm)©]|
A8 FERTH B2 FIHE S-S RISt o] 43 Tablel s K
o 7hO AT 7hO AZa) WS ,\}\g.o}oq ATZ DAL
T Esta, Al whel meshe] 7], AEH Zlo] 50| thEL
o] A Aol whet, MER Wl whet Zhzke] MEY Zlo)9)
net size Fol tE A gRrlsiglon, olof mat Aot o 31
Agk Ayfolt}, whehA], o] & X3 F Q= WS Fshe
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2-2. Pre-treatment
n A EERAE EAE SlEA e EEAIE AR sk, A
T oV 719 mAlEekaY geE ffel vialEekay Eevt 2
Solet, AR AF 7o) ek Axe] 2L Tk Aol
ATE WA A 0 2 v AFehaE BS99 djels
718 AAL ]Aﬂﬂ?}/\ﬂ TR vt
AN E % /7|2 Zepre st £E o) njZekay 27
| Stel B4 Eehe] Q1o 5 ol A 595 Fed
| A7 wkebA, S A sl vhe] frrlEe] EAE A9 A4
gk A2 ff8l f71E Al 2o] Bash, 53] Stow v
AZerE o] o] wli= o] Bpgo] AR Holtk. 7]
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Table 1. Water sampling for microplastic analysis

Methods Mesh size (um) Location Depth Ref.
330 Nakdong River, Korea N/A [27]
333 Arctic Sea 10-16 cm [31]
330 0-0.3m [30]
335 Bay of Brest, France 10 cm [26]
333 San Francisco Bay N/A [32]
330-500 Arctic Sea 15 cm [33]
Manta (trawl) 333 Mediterrancan Sea 10 cm [34]
330 Bohai Sea 045m [25]
300 Plymouth Harbour, England 15 cm [21]
333 Sea of Marmara, Turkey N/A [35]
Northwest Pacific
330 Bering Sea 045m [36]
Chukchi Sea
Hand 50 Nakdong River, Korea N/A [27]
> 500 Arctic Sea 6 m [31]
Bongo
500 Stanley Harbour, England I m [21]
80 0-0.35m [30]
Plankton 153 Deep Bay, Hongkong N/A [37]
200 and 400 Strangford Lough, England 2m [21]
200 Mediterranean Sea N/A [38]
Neuston 200 Black Sea 20 cm [39]
350 Arctic Sea N/A [40]
- Nakdong River, Korea less than 20 cm [27]
0.5m
Bulk - South Funen Archipelage, Denmark 2.0m [41]
50m
- Zhangjiang River - [42]

= AlAN AR = S AHAcid)A 2], dZ e (Alkali)A 2, AF
s, aaAe] TOo® vFahd, FEE A nAlERkAE S
2 = AbskA Y] e g A S AR, A EelM=
WallsEo] & ¢z Al AL AREA] ket 3] A
B9 f7A 5, FAF sF 5ol Ay e E o
AREEE 0% ERTH43,44]. thbA, 1 el A= Aks) A
2ol a4 XY E FHH R 7)EsIsint.

A TReFek kg o] 8ato] 7 1ES Al ShE HS AR o R
E74 717 B9k A2 A F71AHHNO,, HCI 5)0] AHg-ETth45).
22l Bl A ESAITEO] 24417 ol & mhE gk, A QApr}
HEZE = SITH46].

w7 ARbA 0 7 ARSE = A W Aks Zeli o,
ksl A2 (H,0,, 30-35%)F AHE-akH, 2w 3l §lo] NaOHS}
HCET §715S o 8702 AAT = olrH47,48]. AHs}
B2 Al whet ieE AlRto|L ARl &9le] e Fol o
2t} AR5 2 mm sieve 91 AIZ] § 25 F<3F 34.5% H,0,%
glato] 57188 AABALH20], 50% Hy0, [49] = 30% H,0,5
Al F9)to] A1 § 371 2g AR Aol sk 77
2 A T50]. 58] FAAE ok Aol 1A o ®
H,0,°.% f71%5& A8 F, NaClO (6~14%)S F7lsko] 25
1S AASP | stt51].

T3 a4 A uE PHERY g4t F o, vA S

G. 5[53]1= #71% AAE $3l Basic Enzymatic Purification

Korean Chem. Eng. Res., Vol. 59, No. 3, August, 2021

Protocol (BEPP)E 7|23} TF. BEPP W2 5% (w/w) sodium
dodecyl sulfateS A28 & & A (protease, cellulase, chitinase) S
TR O F ARE-ehE WAoo, &4 A g Atolef 7 e
H,0, A2|E 7IHke. = Ao 13 9] 1=F Ao Jstglon,
|l 98.3%2] &8-S KT} Trypsin, collagenase, Papain &A%
ojgsto] 71 A7 a&5 F7IE A3} 72-88%°] FE&5 K3
on, Ao 85 JEbA E4F Collagenase©|tH54]. 12U}, of
ANA G A= LT RE ARSE I glon, 4§ AFtelM =
A AP F H,0, A5 B 7 3kal QlUH23]. o] H o wA
o) 2Ale) 2 AHg o] 47188 AAshs ATE ek

=53l o 7] ) (NOAA, National Oceanic and Atmospheric
Administration)> 23 A 2ol thel] 2] HIAE 75 °CollA 7HE
Fe(IT) € 94(0.05 M)(341+< (Fenton A] 2F))2} H,0,9} 7] A8+

& B8k SITH8).

18} o] ks MHERE 7180 A7E A Ee ATt
A&ty A7) whet o IpE A of 1} 34 Qlo] A g
53], o 342 FE 9 pore sizeoll et v AIEEAE AR

= AP AdH R R 2 e Y T shelthel]. o
Ao S ARE AT vl f71E0] 712 A 947
ol 715 AAE A8 AAeE WBshA] okar, o et
of w7} & 7izsto] A7 A TH20,50,62,63]. EE, F71E= Al
P AR of 3t 2L XIeE T

Ato]] wha} 2 4]k, 212} >5 mm, 1~5 mm, <] mmz -5
<1 mm] PIAIESAE S A FEET = 9?1 300-1 um,

d
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Table 2. Organic matter removal method for microplastic analysis in water sample

Method Condition Organic matter degradation Ref.
Acid HNO; (35%),60 °C 1 h 100% [55]
HCI N/A [47]
NaClO (6-14%) (after Oxidative treatment) N/A [51]
Alkali KOH (10%) 24 h N/A [56]
NaClO (9-14%), Room temperature 24 h N/A [57], [41]
H,0, (32%) N/A [35]
L H,0,(20%) 50°C 4 h N/A [58]
Oxidative c T
H,0, (50%) 7 days N/A [41]
H,0,(20%), Room temperature 2 weeks N/A [27]
Protease, cellulase, chitinase N/A [53]
Collagenase, 38~42 °C 30 min 88% [54]
Enzymatic Papain, 38~42 °C 30 min 76%
Tripsin, 38~42 °C 30 min N/A [55]
Corolase 7086, 60 °C 1 h N/A [59]
Multi H,0, (30%) + 0.05 M FeSO, N/A [42], [60]
Pepsin (0.5%) and HCI (0.063 M), 35°C 2 h 72% [54]

A EZHFE G291 20~330 um 2 FFEH] 7)ol whE A
(sieve)Q} o IA])E- o] g5} o3} 19]. 5 mm, 4 mm, 2.8 mm,
2 mm, 1 mm, 500 um, 300 um?| pore sizeg zti= A& ©]-L3ho]
&40 72 oAl & FHFH o7 {2 A FE(GF filten T
1%ok>% 7= ZFFALHS0], 2719 241 2180 100 um, 300 um,

1 mm, 5 mme] ¥ 7H Aol A E5-sheh s8], =3, 78 A
f HEE o]g3to] o7t & IEE 60 °CollA AXAIT §- 4]
< Z13sit}20]. v)E] A4E G2 A5 ZEE B8l ojet & 3
E1E 220 °CollA AZAIZITH63]. o1 H, mlMEEtAE w2l E 9
oh o7 B2 Amit ztol 7t At o] Tl ek

AE S EL ettt

2-3. Qualitative/Quantitative analysis
v Al EekAE o] A gl Qs g Sk, Al S Sl
FA5H, AFE v A Z2A~E L Fourier-transform  infrared
spectroscopy (FTIR), Raman spectroscopy 5 4752 o]&3}]

%4 4o o]F0lx)i= o] kAol
Fe e wwA At 2717k 2 v AEeRE (5-25 mm)S
B9 e, ek e W AETkeh u AL e
R el tHedl. ek, St 4 e 17
R e

AL B A5 vlAEek

4730] 1 mm v]Riel Qake] A% 0% P of gl
THes). e, A1 AFgato] Sehel ofv]A Fekaelst At
% | DA Qe Bels) T2 YRE AT
gl Spulefo] 2 v e (um) W 9IIA Y

19 /71
< #4337 H(underestimation)©] 2+

At 014 4
o) AHgE P 27,3

1, A= 17P 50 um vIREQL IARE Al 9] etar
Bl {1 HHPEH] vAlEekaE AEo] Zhs s, 1 mm vIREe)]
Afel thel] A1 FA7E EAsk, 3 A 9 A RS )
ZAnkez qrdskrlel ofglwol ltHe7]. e, Avld At
B2 A R 2919 7FsAdol Al ] witell dAke] 5d&
skelalr] 1ot s R b4 o] I Qslth26]. ©15 ¢4l FTIR
! Raman 235 ©]8-5h= Z1o] UnbAo]rh FTIR 312 4

W, m

W 7bsst EekaE odxke] 54 slst A 9 A8l ik JRE
A FTH65]. 20151 ©]F- Aol A= T FTIR 23S 5
31 3-4j0] 21959 O LH8), FTIR F43- nl o] wo] 11,
AZehAE3 e QIS s Aahe dlel A7l
o, B4 7458 a2k 27)7F ZH67]. E3, Attenuated total
reflectance (ATR) 714t FTIROi= REAMS: B F31-& B vl glom,
B3] iabg Ruo] AdERe BypH g moke] v ZelaES
B s 2 ool tiet A=Y 9% TP Al S
MolF}, £k TEolAE A3 71 vlAlZek el et
2AER] 59 eF AT 5 AlTH69]. ZLEu, ATR FTIR:
micro FTIRW.CF B2 5 KLoFe] n|A|Zeh g A EYS A=
ol o]0] SLAIRE, 500 um ol9] Sk HAIRE A geleleko), ol
Hekeb7] 913l Focal plane array (FPA) 718 FTIR imaging 7%=
243k Aol A= 7129 FTIR -3 HB0h 212 517191 20 um

o124 5248 4 sl

Raman 332 &5 ~HEH (le. H=A W3lol] o3t [x}7]
el 45 22 B FTIRS W3] 1 2 Aol
& =ZH(Induced dipole moment)el] €]gt =73 WIgt=Z gk Abet
ZA3s)lo] Algk AHEHS A=t} Zo|t) Raman 34
FTIRS} 9] 52810] o 2H& 217491 1 A 341 7Fahed, of e
o= W9, W e 710] et o L HE 58 wol
[72], W14 Zepel 2g710) tha wkgo] o] $ralees]. 4]
2 a0 okl TAE T ThE 1E 9018 WelalAl o]
witol] 521 ARl thaiA = ARg-EE 5= QlEH73].

1] 32841991 FTIR B! Raman 3% ©] 9] ol
A AP IAke] o A ol et =24 E ﬂ@@ 54 H
3k St vAlEThAES Ak ot 74
scanning calorimetry (DSC)= WA &) -2} A7 2 ] 03751 545
A= Aol F-g3 W (75108, vlw A 7ikela wE A ST}
28 {13 2ol 7hsatARE m|A|EekAE Ao skl o] EA
seH66). B3, Al 7k A2 vk 133 (Pyr-GC/MS, Pyrolysis-
Gas chromatography/Mass spectrometry)i= =23 tf7] T+ 33
stollr] sl s Fall L ARE Akl d e 287 = el

ol 20

10 flo o PH

[}
)
&
e
1%
i)

-0,

Differential
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sh= 7R [28], PlAEEkRE ] 33 7] H7HIE sAlel
Al 7¥s e, el shuke] YAt FHE 3 & ¢ Q7] v

Alzro] wol 2 QEw, JFH.2] A7](<1 mm)el &J3) AlgHETH17].
Diimichen, E. 5[74]< Pyr-GC/MS%} TDS-GC/MSE H] 3 #49
A7}, TDS-GC/MS E4lo] o] W2 A 55 Mg, o 53
matrixE 4319 00, Pyr-GC/MSE B B A3} 23] & ¥
A0 7 AGHUTHT6). 12nt, $l9k 22 E 4 WS FTIR
el wlal] 717] A3 9l vjofe] Aol e ARt o] A9
=, wjsdzr o] ofE ol ek 77].

= 2

e

r—{n‘. ok

T FZoll= vAIEEAE B4 fle AR HEC] AlA
warglor, 44 Bl A% 24 el vAlEERAE $3 HAY

% 5hol5iA 1 ULk @A DBk A S 1% 7Fg f
At W22 IR 9 Raman 33O, 23302 SekAE ] B,
FH Foll et oA & A8k ¢7] Wiel 3t MAYUSS
AZ3h7] el = o] =-0] EA)38F Scanning electron microscope
(SEM)= “&3ll olell thgt A4S sidstaal A7 3= o
tH78]. SEM Al & el 7t % AAP-E whALslaL 2] 1A 1
EFQ] 2] ¥l (raster scan) 0. F AEte] Al 8 FH o]nx|= Pt
= A 0 28], BekaEln} ke IAHE AR ojnl A2
A & $h66]. # < SEM-S Energy dispersive X-ray (EDX &
EDS)o} A3l 71715 ol 01§38k, EDSE &3 F7h w42 F
Ak Jze] Aa S A8k [79], d Alse] AxF el
ojet A Aus Aleee78). Z12lvh, SEM-EDS %8k 117}
7171 Znlelm, Al s 1] 9l Aol ARt AlRto] A e ¥, A
5 s AR F7E AR [66], U BIHAEA AlEe] A Al
T ¥ deks fdeislon, o2 Qlel 4] Aol ewrh
ABISATH78]. g, < wAIEEAE A 71717 AFE sk a9l
on, mAEet~Y 54l 5318 7]7](e.g. 8700 LDIR, Mophorogi
4 %)7} 7= 31 It} E3], Laser Direct Infrared Infrared (LDIR)-
ojn]g Wl A ER] BAMof ot Abwahe A WAS Alwato]
A GEAD § 9lom AT Eo] &8-S 3 10 um
]OH U= Adskar Al R0 stekA] 54, =171 9 e 5o 4
Algsie, kst 75t 80].

w u| A Eetael o] g BA e ARARTH: AN ow
ek B0} £ Ege] 2§L Fal A7k A RH 1 ek
e}, @ulA S ol galel £i9t 4 BAL AasHs 2 291 A
o] Qofd 4+ glom, G A3k A|ZHE FR7} vl EekaE o)
%E% 1—1?_ 71?(‘1 ?‘51— /‘ 01_9__9_ L]—E]—‘/“E]— 26] A) x—“i Lee, J. T:T
491 o7 o] of sl v A EekaE o) A MAS H7hel]

0

°H A A S oz Agst dubel 42H o vpd 7))
vhe S7sto] A WA 0w Shbsto] nlud A3, B A3ke]
Zqrlo] m&Ado] "ol 47d SN ZF Bnid) v &
ek AP AT}, AT ETHAPF 38.5-200% 4] A¥bake] A
A7F ole- 0% veRdeh. B3, At FTIR 4 daks

lazell At @l 2492 50 pm ©]8te] A Al eletar ]
A GA AEE 5 %l%igb}, FTIR®] o] %*4 A3kgko] 1.6v)
o 3 L0 % YEPRTH67]. 591, Lenz, R. ‘S [68]°14 vlAlE2t
AE Ak B8 59 H/Hu].oi &= tﬂ—/\] L] O]Ok/ﬂ(eg

F

paint particle)2} $1"d (e.g. darkly colored MPs mistaken for naturally
occurring particle) B2 o]oJFthal Z32skiT).
ol& A3 Yl A A Al FepaEo] tE f7]E 5
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Table 3. A comparison of the abundance of microplastic according to sampling location

Abundance (Concentration)

Location (particles/m?) Shape Type Size Ref.
. 0.62~57 (Manta) (May) Fiber, film, hard plastic, PE, PP, EPS, <2 mm and
Nakdong River, Korea 0.64~860 (Manta) (July) pellet, foam Polyester (PL), Alkyd ~ 2-25 mm -
260~1410 (Hand) (May)
210~15,560 (Hand) (July)
. 127 + 111 particles/L (microscope) <50 pm and
Geoje Island, Korea 206+ 117 particles/L (FTIR) Fragment, fiber, sheet, EPS ~ N/A 50~1000 um [67]
. 0~1.31 (surface sample) . PL, PE, PVC polyamide,
Arctic Sea 0~11.5 (sub-surface sample) Fiber, fragment, film acrylic N/A [31]
Mediterranean Sea 243,853 particles/km? Fragment, film, foam, fishing 0.2~100 mm [38]
thread, pellet/granule
. . 5 Fragment, fiber, pellet, 0.355~4.75 mm
San Francisco Bay 700,000 + 600,000 particles/km film, foam N/A and > 4.75 mm [32]
Black Sea 600~1200 Fiber, fragment, film N/A N/A [39]
Antarctic (Southern Ocean) 100,000 pieces/km’ Fiber, fragment EPS, PS, PP, PE 0.1~30 mm [40]
South Funen Archipelago, - o7, o Fragment, fiber N/A 0.3~5 mm [41]
Denmark
78.3 (Manta) PE, PP, PVC, nylon,
11.9 (Bongo) . - polyethylene terephthalate,
England 29.7 (Plankton, 400 pum) Film, fragment, fiber arylic, neoprene, polyvinyl NA [21]
14.1 (Plankton, 200 pm) acetate
Zhangjiang River, China ~ 50~725 Fragment, fiber, pellet, line, ), b g ppg ppt 0.3-5 mm [42]

film, foam
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