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2015 4 (Geyer ¢ N\, 2017 4F ) {#i J 2& H PlasticsEurope(2008 4F )
PlasticsEurope, 20164F). Mills(20114E) F14] 4k 4 (201745 I 5088 k4T
filitte YERMER—FIEEM . T HAGE R, TRE . Bl %
i IR & I P R AR, © U2 E A Tk H i 3
o SR, HESNIE G A A PR T S T MR I, B AT,
19504F 22 201 54F- BAA] A= 7 () 834 Wi A i T34 RHE 3K ™A= T 246342
SRELEY), HhTO%EAEHER I, T ARG [, T ARk
YOK B EFREE P (GeyerE A, 20174, FRTHA A 72 R ) 45 PR 0
) AE S 1001 21 2050 K5 /£ ifi M 5l 38 A [ SR AT i i 24 12042 m 48 4
JEW (Geyerfg N, 20174F)

SR} A i A TV EFRAT T T 27 A Al
VIR IESRIRA R L DI REME M 278 . 20164F, A7 T 650007 i %
LU IRLEFLEAR, 20174F) . AEP s IR RIREF 4, 43l LIAR
T NE, AT ST RIBE, (G a5 6T 5
F A R K ETHEAE, 20174F), L4k, PR 47
Ml (8 PR R A B — TR A 7 R P 1S K 1Y 3 4 [ (Cobbing and
Vicaire, 2016),

i - DL R Rk L VR TR G IR ] DL A 3% 5 1 i 28
B O R — A DG BRG] ), R X PR A B A 1T
(JambeckZE A, 20154F), #R1MT, TAIRF AT WLkl ee B H b gk A0
YRORE B — /N4y, Z06% , IRAE IEFE T H . VR REHG Y (] BT
(Bomitia, 2016); — M HfEHPEHSURLAN A% HB5 mm i) HUEHAE 1) 7]
L, 38 PR I SR GESAMP, 2015). b100 nm s ALl # X 73
YRR —SBIEERIT, ORISR e R K AR PR
fEIG i 3RS YL TP . (KoelmansE A, 2015), Hafliit, FAANLEHEETE
WG 238190 Wi s 8L AR P~ FIE R, RS SR
Yyl (Eomomia, 20164F ) , Wi H & TH 2t ARSEIE K, X Fp
ATk s T,

TERL AR, HRFIEE B KRB G A SR AT Z AN, FRIR
K WIAFAT A B BORE ( McCormick®s A, 20144F; Horton%s A, 2017
AE) | HiHLRSE (JambeckZE A, 20154F; Nizzettoi A, 20164F;
Machado®§ A, 20184F ) FIRUCFEY) (DrisfE A, 20164F; Dris4
N, 20174F; HORXIAEZS RGNS FER B W) T A58k A R
(CarberyZ: A, 20184F; WaringE A, 20184F; YuZE A, 20184F), {H
KA M s TEAEI N

AEA S, FRATIRUE T H A% il ke 0 5 27 8 P ok HE s % 3%
EIRBE T EE R, TRATERR, RiE “erdy” BgHkE s
AL, TAE— BJRIRa S22, BN EF4E 2R fr ol SR
(HAEAZER T, LT 2 FH T BommET 4 ) 5 2448 F R 3eh . AR
FEWEOLT , FATEIZARERN T2k A& W e sk, FHorp

CRIRIRL” N NIESORL” A3k A JSRAE Y s sh PR IR ) 47 21
it (A ARARAE RN ) (R RORE , LA S AT A= 1 2 2 2 R A (181 Arohl B/ N\ 3
221), L —iEl— TR . KR

VR, FAEE A A LT RS BER y R | T, SR A" (Comnea-StancuF A, 2017). 5 T Idf—5ictk, Ffi1eA Ui A

iR . ST BICel-Lulosic Fires {4 Viodal Filyocell

g AT i (AR TAG . WA ), (AFRATTA F AU R
TEMBIRYTL . e HAREZE, PO TR, s
ARG YL DI, LASREEFI R YA 1L A 23 %) il RES 15 1 s 41
2R(Islam and Khan, 2014, Laitala%s A, 2018),

AT H SR IPAL R A5 AT REAEFH T 2k Al A 5K 25 8L R R B
PERERY TH A A — A AT SE DO Yt dn . FRATE el T T
PUNFE i 2 ak AR S RGP OB RHIURL BRI Y 7, T4 T 241
TOBEHG GRS . SRS, TR U E G 2 D AR B HOUL Y )
B, AR T EAT A K AR A A 355 DA 23 S P RO A 1 B IE
P, DB T AR ASERE M 2, A SGE IS IRE — IS
b, SRR RN B R 2 i S A8 N IR RN 22 257 it ] R ST
A, IFBE TR, AR IR A T L P X O i BT 4 1
AL,

2. M35 P AT AR AR SR AR A

TRET AR Ry BRI AR B —— 7 27 U AR 7= A P 2 e v B
TR RSE R 5mm B 4T 4 b——LA B % B R A0 S e 24 1 vk R R . 3
SAEEERE T, AGRRAR RS , AL SRR S WA RS Ay
Sk /IR, X BEISURL RS A AR, AFE ARSI AN 2 BT (Bouwmeester
N, 2015), MR A YRR BB (Szostak—Kotowa, 2004
) o RIS BLE T UG TR AT SR P A SRR A R Y
W XPIRE R 2 —FEBR(PET), —FhREEIE A (Austin®E A, 2018),
SRINT,  H AT B U Y g Dy 58 RSB RH AR S AR S R G R
R, FEASEEAEE T ILH AR T AE Peng®E N, 2017)0 HHLEZ
T, RIRA L2 BARAE A W A7 AE T & ] 3 HE RN A= 9 B i 19
( Pekhtasheva® A, 20114F ) , fEIRBEWNRAIZ&MAE T, JLRMHI LA
F B A YR ALAIESE ( Arshad%E A, 20144F ) T ZdkAT 50 Z A9
58, DATMAESFIAREERMET, SISTEmrESh, My
i

2.1. (B RE 1 FIIHE T 7

TEE I IREEA SO PSR R . BREBCRITR I A 43T 5125 T
13Tk, HBCA O bR HEACIBORE 853 AT DM SAL IR H (Lambert
FiWagner, 2016; Hermsen%$ A, 2018; YuZE A, 2018). flifHMI ik
ARG B4 (Gorokhova,  2015). 34 HL 1 i i (FriesSE A,
2013), fHS7 AR LT ANETIR) G (Comnea—StancuZE A, 2017)HIfiE:
St (LenzZE N, 2015), S8 HRUEE Tk 9N T 9580 % SO, A
SR AR REAS, anifgvE . R RIS . AR
ARSI 5 PRBE AR KT I TR B 7 ik AR LA — R 41
ARSI E T AT TR AT AL T (Hong® A, 20174F), dils, 4
HEPERNR IR A 25 R GETT AR WML RN S AT B AR 7 FH T il b Fn 28 0RE
Ao AN, X R O AN R I DU AR, (B R
A POHETRPE LS X AR R IR R E 3 . HEIE . K REE RIS 7K
V5 Ue) ORISR BE 7 4 R AT 21 7850 (Bl Asing F1
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Amelung, 20184F). FERTA AT, /MEE, Rpildas S ki
KRG TG Y ) R AR AS 2 T 2 190 (Lachenmeier 55 A, 20155
WoodallZs A, 2015; HermsenZE A, 2018), *f—LbRLgLE R4 T
JREE, N, FEMU (LiebezeitFlLiebezeit, 20144F)FIiE % (Liebezeit il
Liebezeit, 20134F) - I f 5844 A F 5% (L -F- 2 A IE 51 1Y (Lachenmeier
2N, 20154F),

TIBRLRAE T H AR AR R, f/IMb100 pw m) LA K (b100 nm)
KNG SR T 4345 3k 77 4F Mintenig&E A\, 20174F), (A2 8]
SEMBAE SR T AR I N i B . RIR . RS AR A
KAz (BN, SRR . GOkl BRI ) ARk 2
B AR A - A ISR TS AT A A FRAE , LTI TR 8
Comnea—StancuZ A (201 74F) R G i A5 1 (i FAE L A8 B 2T MG
X NIE LR, AR R AR AT Z (AR AE . KBR R TTAT4E,
PADPAl £F 4 28 J2 ORI A 88 R Y 3 B4 9 3k (Woodall %5 A, 2014
)0 ST AT Z2 AN R M X 43 £0 119 B 1 3 (Woodall 5 A, 2015
4E; Comnea—StancuZf A, 20174F), LI & T30 15 Ye F s Bl vERf 45
AF I (Hermsen 5 N, 20184F )5 4 1 X Sl i B RAE A3 ATF AR il
HEATHMRI ML B . FER FAARHEZ AT, TEAR BRI SE 45 L 2420
X R E A BRI RURS: DL T AR VA E RO PR B A S {3

RN o
2.2 I RUR A Z G5 T R 1 1

TEAZBRAS ML I 17 2k DT ARR AR o 2 BT f/ NSk (Browne 28 A
20114F), FEAG AR LK R ERE6%, PIGERR23%, G
%, BIG6WMBENL3% o X EEFTFHRI 55 KA FET (WWTP)HER
W R o B B, 0T 5 BRURE I AE 25 405 R A i R X
(Oerlikon, 2009)-79% KAk, 9%HENE, T%RNK, SHNIHIR. 245
AMEEEE S ABADFEZRAER (Browned A, 2011
), XSRS R AIE, PSSR AR R IR AR AL B T )
NIV AR o I PR R AR S 4 = i 22 ) A AT B L9 DG R A T R
PR TTREALAG . APRLRI= SR . SRBERE I, IRk, D
Ko7 B PRA o an, e A] S TR AR e DR A IR BT 2 %) O e e R
(BrowneFE A, 2011) 1] &5 38 5 A H AR PE F1 b 2 IR e 1 2R iR o 45
Gy W I IR AT 4 S<(GuptaflAfshari, 2018), IR EATHHAR
KA R THEVRARMLBE IR KA B H 3 3K SR I T RAEE FIFTIR R AE
Ao T A — SO TEE T ORI A R, AR TSR 2.1Y
S gk SO RN S (Comnea—Stancu®s A, 2017; YuZA,
2018).,

8% Brownea% A (201 14F) FG A [ Murphy 25 A (20164F) & B, 78
SR (1) 25 575 XN 11485 18 RN K AR EIRE G | (H HABBIF S (9l dn
Mahon%E A, 20164F)1%A7 K IAT LI FR o X T B SM T JR/K AbFR
3R H Y A8 b Mahon 25 A, 2016) . 7E A A A E K F, ffif
FFLUENT |1 2% B /NIE 7 1 30 F8 A2 95% $1199% 2 7] (Peng 55 N, 2017
). REHIORAR S, Bl THERE R, Bk, KRR AR i
SR B R (SetAlAet al ,2016), BN, HEAZF 2 A BRKEFHE
HA9 = 1A, HWeEEM25

eI B K A (TalvitieZE A, 20164F), Simi-Larly, %% 1#AEAS
J3 7 (SetAlAet al .,2016) 5 /RFIBREs & fx F & B e 2, Hgaxd 45
SRER G T FHFILTERY 73, 141100 wmX 300 wm. R BEAFRR K
98.4% (KT -MurphyZE A, 20164F ) , HartlineZE A ( 20164F ) MR
Je T BEGEZEIMEE , A3 T 100000fF5 /R PES T AT, R K2
10257 A E e K AL R T e P . SRR, JFERATA K
HLeL ANFRT) ™, T LA 2 B S A PR A R 1) AR B B S 4
W, FRAEAE R R E K,

TEAFRYEE N, BoucherflFriot201 7)1, 78t FLilg ¥ b Brfi )
FAARIIEL A, 35%K H G LT AU PR . — S HE AR, 1
EOMIA2016)4 8 1201 44E20% 1 BB =R 5
BEAE 1977 WG LR AR RS

2.3. [l S P R R

KZHTT RN 25 2L W R 5 0500 T T R v e i 3
TERUK A BEARIBRAR o o R KAL) (135 8 J—Fia I 3745)
KR, R R HTAO I, TERAEIER AN . AR K2 HUIX
HRXT I T SRS Y A FE Y BRI AT TS, H ERTTELR LN
R A N TR AR A R R 2, DRI R A D
NizzettoSE N (01645 - HBIA K, K EI50% 1115 7K 15 Pk i FH Rk i
FACSERAMY M o AFERRIN AL -3, SO RS R e T
FRAE LT RS I A A ) [ AR 5 1 25 22 850 i A 9kt . 38R iy
ORISR HBL AT BER 1 4Ol FILMsFUEAB A B IR GRFNX], 2018).

PR SR TR VT, DR T s e
B BGS , IXAE20164F, Al T RRIN A 42705 J7 >k iy 8}
68 T A H LU (BlAsing fl Amelung,  20184F), ABRILHEIPY, kb
TG R OB YRR TR M N TE RS . SR, Ok B E PR R R Y
100% Al Ak s - 3ERp A h, BDRHEUR K 22 75 1-0.05 2 KB B,
AR LI ¥ L 35 T REAR & (Bspi, 2006). P H, 92% & g
i CIRAIX, 2018) . fiA: 4 A ok IR T BE A 45 1l FH ELREVEAR AR A 7K B4 T
FEIE, DACAEE SRR A FHZE F aUpRZE (AR, 2018),

TESEE, X T KA FETS IR Y B3 HIEREAR I MR I, )
LA YRR B i T ARAL R 458, i L RMEERE 55 S, BN
PR TG TS VR FE R AR 4 AR AE ( ZubrisFIRichards, 20054F )
HIREE T I WIREMZE AT A T 4E, X R ETA TR 1
HerhiTRS ., BFSERYEIARIR /D, {HRIilligds A20174EERT, i 4 fie
e Y S NS o= & TR 22 E| AR N 0] 0V T U Rz vov( I ]
B el b T AN R RS, T RSN Al e W R RN R A
MU REE, JFATRER I T KRR . TR asmsn SR Rk 2
Tt AT A A R AR D . SR, HEAhTE, fErRE,
AL B R AR T ERER AR M T RE LU IR B T - N T4% F 208%
(KongZE N, 20124) .

5% T ¥5 v FH A 8 EHE F A, Poten—
Fifi bt 2 5 rh iR ) A T A LR JFAT 55 32 75 4L 1Y
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HENEREF | HEWE A et FH LA SR i, b S n i Al o 1)
P GET R I AR AE R ERIE B N HERR R 1y, (AA5 T E S A IS G
2 #CE JT i (Cobbing and Vicaire, 2016), fEJRPALERYg, & M4T4H
b T RESSTEAC I (0] N RIS KA, 7= AR BN IURL, I e A kL
FRGNABURL , 33 ST R A BURL BEAE 77 25 S A% sl o 0 B i i
ERKA RS, Al RES ek L TR OB (Barnes ¥ N, 20094F)

2.4 KPR

TEZE NI A2 SUREAR R BRI ) T B9k, FETF IR BT R,
oK [ B b i WA AT BRSSP RO R SR, LGSR [ IR SR 4L
HIIEBEL (Barnes5E A, 20094F ) , TR R PSS
(BN, FER-FIEALS°C, RERMHIELN1.395Eem=-3) , 25l
SRR UL

ML RE, EN PRI E & T2 b2 b i
i BE (Dris%E N, 20174F), 7 AREMENMEIMEAR TR, 10
F60K-3F10.351
L5735 LA G 45 40 N R AR 95 430 S TR UE ( Dris¥8 A, 2017
M) o 2, SundtiE A (2014)7E LS BE 1Y % P SR DR A R 2
PN 2SS R g SR, I FLC PR AR SERITSE I B2, U
TEFRBEZR T LG8 oRE I T it 5 2E A s D HE B S A ] . A
W2 R, AR G I AT FER N0 1280 T, FHAEAE R i FE 5
SHO.088 T o HARSundtZE A (20144 ) A B AL R AR A SRR AR X
TR, {ADris%E AN QO17TAF) R G FR, A LN th i 22 e DURR AR S EE
LKA AT 190670, 67% ARG b E, 8
Ui R, HRIBBE AR, ARG 4R, T8H X5y
FIRMFNGE ) . EEAA T AR IR, Ealw T H B A A
FH,

R K TP A EAE T 2O TH 2 3 X N 2SR 14 D (Kosuth
EN, 20174F), 7ESK A HIUNAN159 E R AKEEA, 83% & ¥kt
WORL, 1T 259 MR K REAS Y, 93% 1Y AW SERIAG I 5L 4 (Kosuth 25
N, 20174 ; MasondF N, 20184F). IRk Hr il 3 22015k
T R AR DT AR, E R IK 99 7% R R L SR, 25
P TR R S 15 e A8 ek I (Woodall 8 N, 2015),
FECRFRIDIFES, ATRERI DTRR T BEXELLIEA, , (FLH T B 13 B )
M, S S BRI ), SRR TS Y & FTREAY A R
(LachenmeierZE A, 20154, WoodallZE A, 20154F, RistZE A, 2018
M), FEF IR E X FREE A v R S BT AEZ LA 4R 5387, Halstead
ENQCOISH)IF AL, 7RI IR FISHY R A i A
AHLEAEZA R LT AT REVD PR T AR S AL BRI Y5 g, AR TEME SR
SRR . 5 B GG R 9 A A O vk A TR PR L B 2=,
ATR-FTIR, DIHfiExX—i%,

2.5 FIYITR LT HEREIL . FRFE AL I HG A %

S IR P A A FH TSR DG T AN [R] 2K 15 2 B T3 1) o e T i
PR B RN AT 4k & 1 (Hartline%: A, 2016; NapperfiThompson, 2016),
SR Ah S S AR I T2 Y SR B T AR S BRI R R
AN, I HAESC S R P2 5

R I B B AR F ZE A AN R S 00 i 25 A 45 SR R 2% (Laitala %5
N, 2017; Laitala®¥ A\, 2018). 2R, XSRS R T —L 30
iR o

o ETESRME R TR, TR (T LD s Tk AL Y A i L
ML AR (HartlineSF A, 20164F, De Falco®E A, 20184F),

o 2P RGE I AT 2 AU R (B A, 2B B YR . Uk
W AR P B I 2R 4R
Pollees—ter . SRAEAMIREYIFINIGIRZEMBHY B N11.9ZE17.7 wm,
K 45.0%7.8 mm ( Napper and Thompson, 2016 ) .

o TEVR G TR R TPOREI R HR W VT il LU PV A A RO g 7 B
(R7ik3.5f5) (PircSE N, 2016) XFIHEEAR 0T fEJE PR E N2 AP i
fhAeeRER R (DrisBE A, 20174F ), HIH S E AT Akl Ak
LM ENMIZ

Hernandez %5 A\ (2017)#fi /& T 15 AL Bl 175 Y SI2 56 U7 7 1) 32 22 it an

T
© EHARAEIR AR RN A, AR e IRAS 25 4L TR FH TR
AKHL

C IFATEGT AR SR A R N B FL AR TR 5

ORERE I ORI T OATR A BRI, DAL S RO A B
FERCIRTL s LAK

* DT 4RSI 5T

FRAEALI B, JCI PRI o sl e ey, U500 14 1 R AR
SR ML U A R v DR TR 2 R ke v i I O ) e E R R
(Hernandez&E A, 2017), FEABFIEH, UL F FIPRIA R I BEAT WoR
XTI 1 0 ], TS U RO DA K R 2 ) s A5
0 13T FH T H A S 25 R4 R kv S 0

XA RG A TIMEERILEIN , DA i i A PR e s Tz A
(BT BRI AR S U B AR Ak 14 S5 PR U 4 1 11 45 [ FR Es ]
ARl SR 2E I T REALHE

o RTANIRL SR K AL BT HA SR ] AR (B 5

CEBRARA IR, REBARG AR RS, BOKITRATEIN |
i i A= BRI U Al R A 5

AL RIMEFIARE R B SRR IR R MR )T b s AR S R 5

CTEKAERREE T, FERLRTEIEN , AR AR TUR AR
R FNEATREAE s LIS

R ZARUEA AR BER AL AT BRI, ELAE P TGN 44 K R T 2T
Yl ERAE R RUNR T SO AR AR R BE ) B e e 22 T REAR DN,
AEEATAT RATE FEA T BB AR I DX I 2 AR SR R A6

3. B A
JEAERLE ORIV IS, ELAS A RS e AU (Y S48 i

STV A R 11 R RN P T R B (AR AR B IR L . Do
SulFICosta(2014)fiti 1}
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N60% [ A T PP 195G T RO SRS Y ATE SO T 25 AYB4E L R 2%
o FRAMRCRR I OO I AT T8N (R 22 7Rid 2360 704F), 111
AR RN A M S S EOT TATAE R AR, I 45 AR A S S 52
Lk S N SPNSES &N AT

3.1 AFREE g4

BRI AR S AE IR PR Geyer® A, 20174F), TEREK HIE] Py
A TR FNAT B 14 W I X 2 ) T A B A K AT T B S A 30— S S
9Eo BRI, RIEE7EMRIEHIIK, iz Bl A UESE /e i, 7EN20002K
TRACIRE B, AT A FEGER AR T, ETEA A
AU, IEAEBIBCR I . R . R ER AT B AR SOk (Taylor 45
A, 2016),

IS 2T T, SRR T A RBR TR e 3R b . I T
TR T RO AR AT B B A 22 b, I LT LR AR A
B, E s S AR TR I E SRR . R ES ARG
W R A I PR ) S0 2 S ] B R L SRRk B 85E r £1Y
—RINER TR S PR PEAL TEAHSG, ITAh T
ELS A A O VA R IR AR R i 4 AR TS e KU

TR A A 2 (g S i A DL 8 i b, (Rl B £
I BUEHERNT, YH fe2 A pLH S b s AV F Y
BN, FE—I0 5 KR 9 £ )y A 5 7% T SRR 200 i b i S SR F 5T
o, LOnstedtFIEKIOV2016)15 4518, b2 L 45 & 7E g 5
B RITREAL, | BRI A T S RN B A B £ s el PP R 4

KRG DU

487

Tt HEAL, GRS WLSE BPME— S AL, X RERE AL
S EPAMAT T B AISE T AN . FENRBIHUER] B HAN AR R R 2%

PER I, 5 = T8 AT B A s i 1] REJRAT 4219

3.2. YA

Xt A5 ML 1) T2 LA HI i i i B A GOE R AR Y . FE LG
E &Y ( Germanovd: A, 20184F ) 7E P Y 4% Fh Kk BU AR 35 sh )
( Wright48 A, 2013b ) FIM VRN ( Desforges% A, 20154F ;
Jemec%E N, 20164F; MICHIEIIS, 20164 ) MY ( Wright
ZE N, 2013b; MathalonF1Hill, 20144F; Vandermeersch®: A, 2015
) [ — FREN A Y SRk 5 B8 35K T I RS S K AE Rl
Gnsk o AL A E Y, LIS, lnShearwaters(Wright
4=\, 2013b; Carbery4# A, 2018; NelmsZ A, 2018), —Jki,
P, AR Rl 2 T BB A I AE AN S WA iE B 2E ( Wright
25\, 2013a, 2013b; Desforges®: A, 2015) . filln, Z%8% THEEH
TV BE BT S B A A B iR 50% , BRI I ) it 45
BRI IGhN, LA M 2 25 EE f1 Arenicola Marina 1% A (Wright&5 A,
2013a),

HUITE R B T Jkr ] BE 2% 2 8314 fk (Nelms)
SEN, 20184F; Waring®F N, 20184F), {HE/INGAN A RHYL - 3 25
Sy, A BE AR B AR R R A A A T R T R LA 2 4
H1 (Mattsson %5 A, 20174F; Bhargava%é A, 20184F; WaringZ A,
20184F), Gk Wkl n] GRS ma X Bl 4 RGN RE ). NI F:3K
i LER (MattssonZE A, 20174F ) , #AEHBZ A B R G IIE
( Waring® A, 20184 ) . Foley5 A\ (20184F) X} — R FIFAEFIIR /K 5
HBEM OB YERON AT T RGEZEAEHT, IR IR EEXHI I Rk K
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B As b, HAKE PSR, BN, MAA7ERs s
BHE, BERIEVIRTEFER D, RO, XA . A B AR
FEAEAIRRE I . SR, HAREFSE KB, SO UL A HIECE — S Fh
WA T R, R R R AR KRN, TR 2SOk
T iAW) 2 RE AR A ) 1 7 (Redondo—HasselerHarm 4% A, 20184F).,
Foley%8 A\ (20184F ) By i 2B, WL 2 (1 IR IR K29
M B g . X LY R e h 2 CTZ . Foley S AL 2,
PAXSIRAA S RGP SRS YL AR AR J 00 A, R
DT AAIGT
T B R Hh T A T

BRI, R R TR R 258 2 75 SR 61 T2 i) (Wright
N, 2013a; JemecdE N, 2016), TEMFFERNRKZRG T, Aaiail
-t HAE S el S8 A v BEHE A B EE , A BT R/ AR
NS TR EYEN, FHEAD RS GIERE . Jemect
NQEOIGAF) KB, B IR RIK 3 IS 7 i BBl 32 i T RX R W iR &,
TR G AL dE R R IR T 29 A 300 wm, {H % IE P AFAE— L2
1400 p mFAEF KA HLEROIG DT . X Bl M ER B (g s 1 22 He b Ef)
Gn3E it TS K 5 IR A U AL IR RO SR T g 5 sl )
SRR BAE AT, SO RIERUE TR ), IR T RER A A K
HABTT AR, Aol As i AR T AR & i, AT Bz
(Rillig, 2018),

3.3 LA

RS S BOAEE HRUE AL F m FALRALG . PUAER . Ykl
BEAR ) S8R AR IR 932 11 ( MachadoZ8 A, 20184F ) , D) Rz Ak
A7 HL Y5 Y 45 (POPs) I M /K A 30 358 rf W 1) 4 I A5 4k & W 10 6 78
( Rochman® A\, 2014a) . HA R AR G 0 f0E 90 BB 8 7E T T
A BRI (475 G ) (BesselingZE N, 201348 T EE AL S Y
FIFHEEHE T A AU oAb 05 e AT HILAAR 1R 52 M BT 5 /K 05 e 1)
Boe T . A BRI | TL R LS A e B U A e i e 11
WEAERS R AR

TE S50 % 58 P R P v A e N v R R T B A R SRk Y
WA —B, HAUEIERMA, £ S5IRE M CHWBE T & 754 i,
Rochman® A (2014b ) $iEW, B ATEE K 55 PR 58RO 1 ) B A
YRR B RERS MU N A I R G VIR . TE S0 B BE T R LG OB R
( Blmm ) FOAH AL 248 R, 8 B Fne 2k H AR 95 € ( Oryzias
latipes ) LA 2 5% T 7K B R 2 A0 BRAY 8 205 B3R 20 Th L 2% 31 9
R R I . SR, Koelmans: A (20164F) % B & # I WF 58 2 56
WEYEDHAT RO E B A A 456, T EA TS YRRk, Bl scisfh
K PEA DL A R NS KT BE 5 v 1 A i B AR S i A
TR, 2 Ry AR

TER AR RS, SR o - A e ) KU
Vg 50 30) S e R 5 A YRl 455 T i Bk T E — A% i R~k
PR, 7R, fEHZIT /KIS IR Al H3gE s, LICERLL
IRV BRI R e B

iy 5] PR35 435 12 32 3| 47 T 2 0 (Huerta Lwanga®% A, 2016), 5 8
T, VATTALEANEE )12 09 A e s e dh iy oo n 4Rl
HAL G R B A T R AL 255

3.4. ‘s

TSEARL A A W B TS ARG S RN e A 0 R B S o 3l 2
FKALFT B A ) A A SRR B0k T B e IR (Kirstein 88 A,
20164F), Bl 45 AL Mo ek R GE T, alai 5 e v ) 431k
et XSHEEPERREE R E LR A T R, AR
BomtEERRUEY), WIRE .  (Kirsteindg A, 20164F ) , KiREMf]
] BEAL X B I AL G 1 24 (Reisserd A, 2014; Oberbeckmann?s
A, 2015) o

K A MR IV T VAT 2t b 1) /N 25 il SR R T 14 A R (o
K322 K) 0 5% T — R4 A 1) 2 BE 1 1 38 ) 5 R 2 (Reisser 55 A
2014), ki ERZRALNBHAQAR), (MZMSRE A T 407 .
WESERIELRE o 6 S PH— A7 b X 159 I At %) 1240001 30H A4 9505
U PTG (Lamb%E A, 20184E) M, 43IHR 5 Bk fhint,  fEup T
REPEREIN T 4% %89% . #RIM,  EUWIA 6 (14 UEHE 7T LA - 8 9
JE AR L IR S A A S A B A AR E S R G T e
A T PR RS o AT LI 7 A B 0 Tl A 0 1) s 5 e
fitt, LASDOC—A [F] 8 3SR I ) Ak R, IR R AR A I 747
PERE S T Y A RN IDR R TS H . Reisserds A (Q014)HEWT, E AW
TR RE A THT Y BRI B A h RAEAEH . B2, T8 Ut it
PERE SR 2L AR SR RS A WV E FHATS R A AR IR A, 5 Bt
SEM RIS | B AR MR A AR 1 T YR IR A T 2 5

3.5 Xf N ZE e n 521

KT Bl i R ol A 3 S g A2 i F 9T, R BR AR K AR
ARSI P SRR i . AR B R ARk T R VR ) 2R
TR REOLIED . B T 2R ZEE SR i el
FiEff (Rochman®s A, 20154F) . TA /K (Kosuthd$ A, 20174F; Mason
48N, 20184F). MLV (Liebezeit il Liebezeit, 20144F). £k FIBE (Rist4%
N, 20184F) DL a3 S (Dris%E N, 20174E), FHE T AMTXFHEA T A
Xef NS R ARORHRE 75 G XU AR (RistS8 N, 20184F) R4t
AR BT 5 P ATXS— S LI 5 R OB R AR ARG =2 T
M5 (Catarino¥E N, 2018%F), SR, ZZJCHEM], — i FRRE e P4
AR S NS ARG AN 0] 438 1 —FR43(Wright and Kelly, 2017). &7,
Waring%E A\ (20184F) fe e % A TEHE A9 B A A3 L 4536, 76 H AT 28 5%
TP 1k B M 3 A O AR 3 AN 7 LA R S I B8R T
EWEE ARG P AN KT RES R P E i bE. R0, Waring®F AH5
H, NS LU SR S KOV G FMEE R B I sZ e, 48] 40 i 1 T
K. BB AL SRR K WA Z I U B, B — PR .
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X AZEBFFORAITNY , B2 LI e R R T2 AT 4
Mo BEAN, WERASEARAIREMGE, WU S — 8T B flad ol
WiRAT R, I HAESEF N D A RIS X 43 BTG 2 A RE ] S
SRR SR . SR, RSP IE IEAE T U A F2 Ml P e A S M
SRS ESZIA e . S AEY) —FE, SEmRI RS U R, ke
AR AR AL B G o B HA S BE AR A S R
PRI XU RN T A £ AT AR L 15 B (GasperiSgE A, 2018
45 WaringS8 A, 20184F), AR T3k A 2585 W ok fngh
KR HE 2 — B R A E T (RevelZE A, 20184F; Waring
SN, 20184F) . BT HAEY), XY T RES M S AR 5
P BURMEREGR ARG AR SN A . BINGR] JeRlalaan 28
TIREEPBDE)fE S (GasperiZE N, 20184F ) , RS REZEHHEA
BT ] B G M ARSI MERE(Rist et al ., 2018), 25 L HYZER
LRAEE H R RIMASRE RIS, BUNYLHEIRIR A, Al REIRA 15 bR
(Dris5E N, 20174F ) o SR, 7ENMAIZU S5 27 2 2 A AeH
Bi(Pauly et al ., 1998)3& LU/ N AT BEIE A RFIR T8 A1 i
(Gasperi et al ., 2018), ARYMAL (GasperiZe N, 20184F) % H T Sk 21
YEAE ARG b T APE R AR AR PR RTESE , RN . ROIERIR
TRIR IR AE7E 180K Ji JL-F- 1A Vs fff sl 6 20 B il e A< 1 2 T AEUR
FRIEAEf(GasperidE N, 2018), 1M A R BB 4 B R 1) 1 BT
TR ANTRAE , T SRR REXT P UMUK LT B2 e Y JR A e, X
SEFZ0 S MICHLET YA 2RI TP HEWT ke . B2, AR
WSS RY],  H BTSSR U T BT 0 KA K A] RE
SR EATEN . SR, ISR AR ALK ZT 2 A TS 0
ANVEFE . FYPURI S ARSI J7 T Y 22 A 1 SE R [m) A Fe R SE  [)
B, JFR I B R S AT BE PR AR A SRR AN ARk, R
SEX SR S o SRR — S TR

RARUIUERSAEA L) WivE s

4. FKIRFNLERIR YL

S55HTHE TRUEY W RBEREAER T, R e 157K A kA
Beh e e . LAY T AT 0. SRR IR A T 0% Bk,
TR BT B e h R A MK, AR B iR T
AEFBTERR T B BA T AR I, o R B T R P R B T 3
214k K (HalsteadZE A, 2018; SetAlAetal ., 2016; Remyetal., 2015;
Drisetal ., 2017), SR, 20 4= i I SRz AR i W i 2
SR HERBER G TR R 5, S SRR R
FEM RIRM =T 0o M2, ETHE— RIIRE RGP A e R L:
TERER TR TN GE LT A RETFHERNR A B A B . WsE2.171 fridk,
H TR G TS YL XU, T Rk (U ET A S RUA A I IS 45 S e
BN e BRI, SREU KA TR G 5 Qe A TF ST $ A4t T B8 ] SE Y45 /R &5
Jo G PR S5 T3 Y AL BRI REAS T, Remy 5 A (20154F) &
PR27 6% ISR A T K, WoodallZ5 A (20144F )i I Woodall

25 N QOVSAR) FR IR A A R R T 1%

PEHLIE , AN AR VPR RS UR b7 S IR D 1956.9% , =5
BRI 2, AR EEIRR AT 2 . KB TR A A A
PRSIl — RN AR, ARTE ARSI, T A
Bi o A CRLZEFISH ( 57.8% 4 K IS0k 9 5 A ) ( Lusher 58 A,
20134F ) FIpkts (54% ) ke s, H 65 Woodall 4 A (2014
AE) AR LA L. XTSRRI T Ry T Y A IR

KT BRI A SR SIAEY S (8 7L FREE T 1 iris 1A R TIE S >R
AWFIT, SREEHT 58 2 W - JEFE B0 280 P9 kA A YR At (Arshad 55
A, 20144F; LiZE A, 20104E; McNeilZE A, 20074E; Szostak—
Kotowa, 20044F). >k H o 22 iy 9290 = ML e is th 45, F£E
TEEFPE RS T S T AR YR Y ( Brown, 19944F ) |, 780 A
JE RN E R T R (2B RE AR AN MR T o X 38 S5 25405 eI
PERFEYI WS QPR 2y, 20134F) KB, — ki BT T 7ES-51
AL, —HEBWTFAEL-SFNNR, MR 4R 2 LT CR
ke 2 1) 304045 BIE A 4R (— IR PEIRATAB04F) . IERHEA, WA IE
PR, SHE AT, G805 i KRB e UL 43 fft. Zhao
ENQOIG ML TR, FRIIRIA a5 flid: 2 b Sy
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TRBILTE S, A BRI 4 S LT 2 RUR: B s (3 A Henry %5 AL,
20184F) o TREPATUIST, X H =2 B4 T A IS D A T )
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BT ZMIREIE, AT FETE AN RS20 U .

5. iU AT LR PEIT T A O R 2%

7 AT RFSE AL 1 AR AR Bt — D B, LA HRANR 5%
TH XS PR, x4 T R IMAR ML A BT T A R iy vl e {k
BAR, LA PRI A — NS 2 i (L B R BRI S ) 40
BT BRI A AN TE 2 45 2R o B TR BRI AR TR T b de
HERIAR, AT TR MRS OB S YA Al R AN 22U 1Y
ATHRFEE SR TG — BT B R 28 00 (Laitala ¥ N, 20184F) 4R,
SCHFE TR AR O RE 2 R SRR TEAN W K Ji , FAT A% SCHRAS 2R 1
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#1
Ve R AR A R AL FE R IR 2, R U2 | PR AL BRI IR A R AR DG PE(Henry 5 N, 2018).
B REYT T T (R ariphEse TRLA T (Rl BVEREO T B oM
HH0) ) Ptk
NHIFIZ R (2016)
S5 3R AR P Y SRR (F Ok LT Yk nl i A 4 1 (496,030 1 (1.04mg) 0.02%
VRS
ATl &S 1.5 0.92 0.02%
WM (65%: 35% ) M 0.3 0.39 0.01%
Hartline®$ A(2016)
S5 3R TR B R P (BT R R £ (T BB AP £/ 0k % ) 1(1.8g) 0.37%
IR BEAHLI BT RS 0.15 0.03%
P RAHL T A B AR 1.09 0.34%
RIPHERACHLH i A IR 0.2 0.08%
Kkt () FEBM 0 0 0%
LI CURiE ) TeE A T JeHHE

U T T RN A TR (BRI (4536 T R RN I035 AP B . Napper fIThompson(2016)(y 5 L4715 AT &6

TR 5 g, DAMERERE e Hh b AE i
5. 1. [IRFETH AN 5 19 o

G FHUEAHLIG SE 0 9 A AT B A 1 BB e S, SR TA H LY
FHGLURIR SIS, AR &P B RNE Y SR, ez 5
PRIy 8 S s AR A s B R 28 5 (J6nsson ¥, 20184F)
EMPIA S PRI R, BB T AT Y e FfR e vl 2R
R (1) o R PT LA S e SCAA 2 TR R 335 Ve 2 A %) A i I8 5% 1) i
Ry, T % Consis—tentMY (W25 ) o

Henry5E N ( 20184F ) 118 1 B 18075 G 40 A 25 8L A i i B IE Al
(LCAYUFFE I )T, 48 i

AR FHA A — I T ARG UESE A 2 X R W RS2 M PO s 14T i (]
2)o

52 B X BII5 YBT3 7

BRI T AR AT L I LA BRSNS AR 52 (1) T
FIEFEAWT R, (BATRZIRMRR . KL A LR 5,
A AL, A B TSR Tk TR H AR RS o Az i
PP T AR LA AR A2 28t X B A2 i) () e WL AN e )
T E @, Islam and Khan,2014). TR BRE 2R A A E—
FREREE RN, (2L A DT A Bl m) 45 T B A IREE N7 4t T S 527
TVl A B SO SR G VP B AT E R, Joiki ATl
SRFME XD o 5 — 7T, FEIRAE A IR P s REZR P 5
PR ALIOESH=9"& T iy

Airborne
microfibres
Production Disposal
Indicator
Garment Washin Consumer Fabric/seam :
H Toxtil + A e + (- o > k/ : ———)| Fibrerelease
omeﬂe e aﬁlne aun ﬁ)l’a ice weakening (mass/number)
Fibretype Axis direction Wash cycle Washing
Yarn (e.g. tightness) Machine capacity Temperature machine filter
Fabricknit/woven) Load ratio Detergentamount
Finishing Rotation speed Detergenttype u
Manufacture quality Filtering system Conditioner
Age of article Water use Use of dryer WWTP filter
Condition of article
Sludge applicatiop wdischarge
r N
Soils " Freshwater
Terrestrial Marine

1 I

12 S0 25 23 R R ORI HE B B BORTR 2 . i 1 Cesa6 A (201 74F) FllHenry 55 A (2018

).
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AR T LAGE S AR TE— NI SRR AR R . SR, BRER
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X, BEACTE 22 A U T RS KA AL B (Laitala5 N, 2018%4F) . Wi
DN SRIREFNG AN (LB T A e i i 4P S8 AR AP 4
FRAFEAR I EF—Forts 1] AAKZEEA T #0T IStk T G5 i deck
PR A0 AR AR (0 ks, A BT 35 e 10 B B e

B, — AR OB SRR AL T — N IRmHEAR, SRR
FOTETERZ MR DB T — 2 RSP . BRI R IRYE, (AR
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6. IR ZEAIZE IS
6.1. IR ZZ R

O T VMG EFIRR = AR 22 B AT A M 1 A3 A B i)
FUBIRIE BT B2 1 A il o

6.1.7. ZiE IR

KT BURMHORL A ST A RS IR BT, R O T4k
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