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1. BHE

FEMAST (FR) RTLURERZRIRBEA A BREZE (EPS) MIBFEBREZE (XPS) BANANBEIE, RiFEmMF~
2, FHBRRAMMHAREITESRE —HEUR, BRAFXREMHEZERA/NRWT+ "k (HBCD 5
HBCDD) fEARCEERAT. AT, BFHEHSMEMN, ZHK HBCD —EXRFETIXE. WA,
ZIARKREA, HBCD AMYBAEWERAMMNEMRERE, TEEEESE. FSENFRESE. 05,
HBCD W AINAR—FEAM. EMERUEMEM (PBT) ¥R, BUE (KT FMEM. . BFRED
(REACH) ZZHBHIAABEXR IR (SVHO) , (HifES/RERLY) hBEFINFHAMENSRY) (POP) (B
BEFIEE, 2013), B, ZTERMMXERHHELFER HBCD,

BLUEDGE™ (1t SBS) @—MEL& LRI ARSI BT, T2XEER® ZRTFE N EPS M XPS
FRGRBMEIRY HBCD, BLUEDGE™ (R SBS) BRAZIGBIIRIWERT & (CAS 45 1195978-93-8) HIHR
EHEY., SHAENEMKTIEL, ZraT ARREEMMmLIT. £M8NIME. BENZS (EHS) HH UK
[TZRMIRX £7R, BLUEDGE™ (R SBS) HIS M REXIMERIF AR (Beach A, 2017, 2021, EEIFRE,
2014), BLUEDGE™ (Rt SBS) MNEEMZFMURIK, FBERRANZFRAADFREY), MhEm EAEMME
RTINS FYIR. SNE 1 FfR, BLUEDGE™ (GR1K SBS) B FEi#8id 60,000g/mol, AMARESFII4HRE,
XEWMTEREMR AR, EEESHEMBEEMREREARSRIE (Beach FA, 2017, 2021; EEIF
RE, 2014), SHFIFAEEM HBCD ML, EiRi&it/9 BLUEDGE™ (R SBS) 1RIETH—TZHIME.
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1: BLUEDGE™ (Rt SBS) BR& ¥ ELBRMFIAEE/ N7 FIEAFIE VWU A B YIEM P (S5 EBAR Emerald Innovation™ 3000 B/ @R, ©Chemtura

2013),

MBE#AMERESRE, BLUEDGE™ (JR1K SBS) RESIES
REZHEEANBEMRYE, BERRRE, L, EF
B LU E XPS AR EME KRN EPSHERSREM
B3R, LILRAT EPSEE XPS, BLUEDGE™ (GR1k
SBS) #3ZIFMEMEFTTE, NNEEIRMETHERE,
TEERFOEANYIEES %, &% BLUEDGE™ (R
SBS) MEAR S (HERLBERTET) Stk
ZeMFERAER, BENIMEMAKSEER, HEPT
B2k (WRRE. HAR. b3, FE. HE) WEEN,

% T BLUEDGE™ (GR1k SBS) LU%h, mE_EAY HBCD
BERREEE—LRU Ny FEm. HPR—MAH
FRARZIGERBM R AL 1 BB 7= & 9 I9R
B A X (2,3- ZR -2- RERE ) Bk (TBBPA-DBME),
NAREBEE/ R, A, AMXNFXENDFYHR
NEEMhET—EMEM, MEX HBCD NiEE

iE4:

v TEEHE

v ETRUH%

v TIrigssH
v TREBEE

v TEESHE

B ERETFHERNEWm, Flm, FE/RKE—
/NS FRRBRF, BFXEAS BT (ED) M
PBT HFMERVIEME, FRE/URBAEMHSINKREE REACH
ER RREEREITEIITRI” (Community Rolling
Action Plan, CoRAP), IR # Y3 ED 3¢ PBT,
BECRBOEW NN SVHC B8, H1& HBCD —#¥
WLk,

MmS, Hl5FERRIMAXN HHRNE KRB
i$ %, BLUEDGE™ (R{k SBS) BB THREBARZIE
AARREBET@EATARREHZFN AR NI
B, XESmAMATUERFAEHEAIINER
THRMNEESTETERIEHEKNER, RNEME
BRMFEETHE™SNERT, AREXIERER,
BLUEDGE™ (FR1t SBS) = —Hhe5F _ErI1TRIPEIMAT,
AR HBCD BT RAZEEFRFBMEL, BRI/

v ORI

vV RADF, TEEF
v EEYMERRE
v ERESME: KFESSEXIKE

pukiili 2]

®1: BEEMRRIVESZENBEFRFM. H—RRLERF: TZH - K2 HEELRY. https://bsef.com/wp-content/uploads/2018/08/BSEF-Polymeric-

brochure-Digital.pdf



D FENm, BLUEDGE™ (GRYL SBS) BE4ELE
AR BBEMRRET AR EHS $5i%.

2. HBCD #AARIREE

20 ZEER, NRM+ "k (HBCD 8¢ HBCDD) (CAS
RS 3194-55-6) —ERENBIINXE, ELIKEE
A, HBCD FZ2EAMRMATIAFERFEME EPS
XPS BBIR Z I8 K (90% LA _E#Y HBCD # B F Itk A
®) o FERMANEWRT HBCD EIFIRFNEER
i (Haneke, 2002a; Shaw # Kannan, 2009;
Shaw £ A, 2009; deWitZ A, 2010; KefeniZE A,
2011; Nyholm Z A, 2013; Gorga & A, 2013). &
YIREARIE R (Vrkoslavovd A, 2011; Eljarrat HA,
20M; LalZE A, 2010). E AEHIcHABER IR
&5 (Hites, 2004; Inoue F A, 2006; Sjodin FEA,
2003) & H & 12 F 45 M (Birnbaum #0 Staskal,
2004; Viberg Z& A, 2004; Zhou Z& A, 2001), €
EIESRMKERSLZSE M (Mayer I Reichenberg,
2006), —HRYIBAFR P, HBCD AMYABFIRIFA
HMEMRRYE, TEEEESH. FEEMNFRER
=% (EmaZ A, 2008; Eriksson Z A, 2006; Van
der Ven F A, 2006), HF LA EMFHERERE, HBCD
EWANFTFAM. EMRRENSY (PBT) M5, Lt
KR ZFAAL ABIL, TMXERANENEESE,
ERERNENFZERE, STERREPKBPET. HTFX
181, ZPMERMMXERFIEEA HBCD,

KRER REACH JAFl ETE BT IREER. T2MIFIRLIE
K3 B RS X EYB (SVHC) BYIZ IR IS8 L 24 FR
HNEeFER. IRNEERES SVHCHER, B SVHC
YIRS BEME. BRTEHAEES M (CMR) 8%
89 PBT iR A E IR E AW AR I E RS B,

HBCD BE#IATE N SVHC ¥R, HWFINRINESE (RX
B3 REACH JEMF {4+ 14) o HBCD RIRIBBXEENIEE
(RTFRAUENSEYNIEESREAL) #1771
i, FHWTINCRLY) M, ZMGME T ZIEHEESR
AR PR&E MR, 2014 N B 26 B, E2IKE
Bl N 22 B HBCD BRI FF 88 &£ 34, 2015 4 8 A iz,

HBCD # &M 1k, 32016 4, HBCD BE#iEHELL

BHERH 3

SINZNEEFE L (BRESEBKRALS, 2016 &F; B
SEFIEE, 2016 &F; BREEIFIEE, 2019 %), &
EETF 20214 12 B 26 Bie2®EEZ1E HBCD,

HBCD WYE#FRE A F (BCF) 77 13,100 = 18,000 (1R
EMRER 458, BCF B PBT H{E 7 2,000), XKBPH
BEERENEMERE L. BWADMSHF@E,
HBCD # 5 N\ REACH JERLM 4 6, HIRIELIKF—
HIE (GHS) aRFIMII N ERBS M 2, HBCD 1E
AEMAEUHEWERIFMRE (US EPA) IAENS
BEY, FEESHENESHESEAFEHIAE NP
EfREd, aREUENHLSEEAEREITATRER
=M, FHMORRKAZSENEZEARIRE (EE
IFMRE, 2014),

EFEEYTMAEE, KEWRRET HBCD WR%E
FEEVNEEE N, THEXKEEMHNSME. =
EFREEL, HBCD MWKEEYES, BERIEMEK
EFEFEIERENREES (EEFMRE, 2014),

tb4h, HBCD WX\ B iR 772 FER W IR o, flal1E
HBCD M&EFEEH (IMEARMEHBMMEARBES,
20M; MAFT T FmBEEITHLEE, 201; IRl
FmEIERF, 2008; XEFRE, 2014), FIw,
&M, HBCD £/ FMI FEiA# XA HBCD &
ERE — X EESHBEIFEXLE (Rememger
2 A, 2004; vanderVen & A, 2006),

3. HBCD ;&@KiE RiELA

HBCD F 2014 FEHAWEE, FE/ET 2015 FERM
W2, MEAB07E181HE, BIEERRAA
XPS #1 EPS J@Kh A HBCD, EXE, BAERIF
IRRIFE LB HBCD EA#EITIHE, B EPSH
XPS JAARREMETIL 535 F 2013 81 2015 FBERE
FiaRBAREMEBAF. 220177 FK, LEFRE
EPS#1 XPS & =i # A B £ HBCD, T E, B
2016 € 12 A 26 Bife, FRATF EPS 1 XPS BHIRE
MESN, HBCD A=, fERAM W O AL,

FAF EPS 1 XPS By HBCD & 5 g% A, TF 2021



4 HE#H

F£12 825 BFH. B2021E 12 B 26 Big, HEE
2HEEE HBCD (BXSEBNRALR, 2016; BXESEHIF
15E, 2016; BKEEFIEE, 2019),

4. BLUEDGE™ (3R{k SBS) {0 I3 & FRIARY
FATF EPS #ll XPS S{RIETH

41 BARAF%.

BLUEDGE™ (Rt SBS) ER&¥ZYBAIMARE AN 1 Fa ECIREK
BEARRBFELE, BiZATAEN HBCD M#H{THIZHH
REM—E9. fEXNEM EPS F XPS {REMEIHIZHH
EEMBRAR, IRASNHEREZIH RN A
STRAANMERE. WIIB4E I K EHS MM ER, ZRATE
EP1957544B1, US785155B1 #1 CN200690042261 %
LKEFNRYES R, XEEFRBET—E88
22 MEREFNEF K. AXMNIEM BLUEDGE™ (R
£ SBS) MR, gz AN, BHEl, BLUEDGE™ (R
1t SBS) AN IFAE, FENBAERLE. UadK
THAWUAREH M ERFHANRARTZROFE, KA
BLUEDGE™ (JR1t SBS) BR&YEL EMRFINE =,

4.2 &t

BLUEDGE™ (Rt SBS) REM A MR ARE NITE
EL el HBCD B mMAL, RIBFAMENTE
MEEZLZRS (POPRC) XFERRWIESEMR (Bt
BEIFEE, 2007), ‘BLE2NERE" BEARBRE
SALRBRRFIIMENBERE, EAHERTE (L)
it D MEMTHIRIE, ZAVERE T EMEERE
BRWIEAFTAEBISEMTIN(RL). £ 201
F2ZH, AJREE HBCD 1ERBRIATI AT XPS # EPS
PN EREBARREE SR AT,

BLUEDGE™ (Rt SBS) BEMALPAMFIFEARZ NEN
HBCD M %, 1EA—MEIMR S/ CIFELPRIAT,
BLUEDGE™ (Rt SBS) X AE/I XPS # EPS JEKFE
MR RSN R MEE, FREB NS EHS 554,

YNE 2 F7R, BLUEDGE™ (R1K SBS) BRE4ZALFEMA
MUFBRARUERLE - T ZIHHEY) (CAS RS
1195978-93-8) , B—MREZFIRURT —IHEHS
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2: BLUEDGE™ (Rt SBS) R&E¥EEMAFI (CAS 455 1195978-93-8) YL
SLER,

=T

N

1, 4-is0mer 1. 2-is0mer

x>100-200, y > 150-300, z > 40-100 MW > 60,000

PDFEHEY (MW > 60,000 g/mole, REE 64-
66%; Moore, 2013), Z=@mABEDFERS,
WARESEUER, HEMRFFEHERBERITE: R
REMMSR, BEMMEES HBCD Mk,

BLUEDGE™ (GR1£ SBS) BREYH EHS M BEZL I 7
DR, SREERXZEAREMERIIFERS
% (Beach & A, 2013; EXEFFE, 2014; Davis F
A, 2017; Beach & A, 2021), BLUEDGE™ ( & 1&
SBS) A EBIRALENISZRY (POP), tBRE PBT
“FER. HFRFRAEBEFREB/DTFERD,
BLUEDGE™ (JR1t SBS) MThIFIALEFREBEMRR
M, BFREXZIHFREME B BLUEDGE™ (3R 1k
SBS) REWAEMAEEEXH TRABHENRE
%, FRTEBRPDIEXFERE,

3 IRIEEEIMREN HBCD B @AIFIEIGIHTE
&, ¥ BLUEDGE™ (R SBS) #1 HBCD Ry M4 it
T3t GEERRE, 2014), B SR, BLUEDGE™

Rk SBS) BEMHE MR, HBCD o FHEM
RS, Fitt, EEIFRZBIATE BLUEDGE™ (R{L
SBS) BRI EATFREZIEBARFEMEIA HBCD fA
BT BERUH (EENRE, 2014),

11
KX T 15 - R IR R UL BB

FHHE, ZWF@mPTHEE HBCD B
Fo AFHDFBA. FERTFEMR
PHEERE], JIE TS FHERY)
BIANEBES EZFHEBFRM, 99
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AMBBEERR KESE  FEES |

#o o o# s ow o e & % £ £ o =

MRER CAS RS E g - f#.;'{ % £ & i E £ - £ &

I U (RN (RS (el RN g o= oo H

AMIF+IfE (HBCD) B9 04 g O @ @ @ @ ¢ @
[ BueDce~ R Gaikses) osors-o3-s @) @ @ @ @ @ @ @ @ 0 0 J
R/ RE 97416-84-7 . ) . & ® I @ . ® @ | ® |

BB 21850-442 (@ 3] e ( BN BN BN BN
O nE @ E oL 5 @ n

| BRI RS AR AN A AR AR, R AENEEERE.

3: XPS# EPS AR BM IR ARERATIMBEXT L. HBEEEIFRE, 2014, AIEA/RIF+ 2R (HBCD) MIRRMAR. ZEIFREBIFFIINTERARE (2014
£ 6 H812H): http://www.epa.gov/sites/production/files/2014-06/documents/hbcd_report.pdf

ERER &Y, BLUEDGE™ (JR1k SBS) £ BARIFIEH
BEERAMENSREM, FTEEE REACH JEHH
INER ‘AN EHINE, ZERIRETEERRY
FHREZIHEBXRFRET MmN EREHR TR
50 £ 75 %, BLUEDGE™ (GR1k SBS) Mi&it A E#
BETEMNEAM, BIBLUEDGE™ (GR{L SBS) B&
MEEREGATRD R

% T BLUEDGE™ (iRt SBS) BREMASHREE ML
o, EREHBMETHAI—E85, BLUEDGE™ (R
SBS) BAMMEREMeEmAREESLHETTIT
&, Beach Z A (2013, 2021) AR T BEZIEAX
1RBMELIFFfE AR BLUEDGE™ (GR1K SBS) WIPLfRIE
5, FERIR SN AR BRI RIMNEEBRAE RS
Slo BATE LIRE R TEMOIGESRE, BHRRLI,
LRERBEN, XURIKEDHE™Y, TEHT
H—FHEFNE, RAAXMFLEEYHERDE
YR EEMIEDZ R HIW, BREMERER
BUSFN, £ 50°C PR 1% BMEIEE 100 &, 71
20°C FEZE 1000 & (Beach H A, 2021),

4.3 HWERR

MO ENIFEMAES, BLUEDGE™ (GR1L SBS) B
EBYRSSHERIE, ELEIAAR—FIEZRMEL,
BN, RIBER (MBRABEM DL, ImENEEE
#Y, BLUEDGE™ (GRfk SBS) TEHAEHR2IIERT
RE=mEE R ARIENERATSHE RS,

RETIEI. R MESHIEIT 2016 F£12 B 26
HERSAR T XT(EREZMNESESTEE (7
m) BRAMER (2016 FhR) ) B0BS, HEIMNREAT
“E-RZIERUCHERYE AR HBCD (https://www.
miit.gov.cn/zwgk/zcwj/wijfb/tg/art/2020/art_dc436
29922e94162837c065dad0214d6.html) .

44PN RE

BLUEDGE™ (R SBS) HIfER 5 {5 HBCD M,
HItER BB RERAEM. i, BLUEDGE™ (R
£ SBS) @—MEs. EHH. IERMNMEMR, XA
BEXNMBREBENERKERBERA K R, #1T
BLUEDGE™ (JR1£ SBS) It FRA L & KB T RAE
AEANE, LEZHNEEERRNERATMAEEM
RHEFRIZII, AMXAEERR=EE %A,

4.5 RFENENEE

S MEZ, BLUEDGE™ (GR 1k SBS) & —Fh Il 75
HBCD B, xS FHRE (GREMERTIIR?2),
BEEEE. MBREM/\PTERENLEH HBCD
B MmESEH ER#IT, BLUEDGE™ (FR 1L SBS)
BE & =2 PBT 5 POP # i, 3 #% &k B8 REACH &
MHI A SVHC Y R, REMHERENEERM,
BLUEDGE™ (JRft SBS) B 7 M—#dbER B X#E %
BSINEAR TR TFRAZ G FREMERIBEAT, ZinE
BE AR RMBATNERFHITINE. RBEN
&, BLUEDGE™ (FRf£ SBS) ¥ A AR 1X BEfiE EPS
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FRAMERE: I IR I EAR MG RERI L E
BRERAE: R¥5 EPS # XPS JEARIYIIRIF
SEARRNE~TZ: B XPS BUAISE M ERH EPS MERESREMER
eI T PRAFIHER, BISEME ik

% 2: BLUEDGE™ (Rfk SBS) Y 14REMRES

XPS AT an k4555 B B A B AR A TE BB A%
BEEX, DARARRE, BNSIAER/NDFER
7 (40 HBCD) #8tL, HEEMREET B&RFR.

4.6 BLUEDGE™ (&1t SBS) 5/hp FE R MR LT
1433LE

—EHPEEEERARE/ UVRBRER NS FIER
1L HBCD BYBBMAF, ZARIEY 1% & #F A PR XN ED

A (23-ZR-2-FERE) Bt (CASES: 97416
84-7), HRE/URMMI D FERIE, Fi8id 1,000, #
INAR—MND FRERT. A, WE 3R, BE
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M. BELM. FESME. ABFMENEEFESHER
HRIAEATERSM. WEYREIMSE. #L
S RERBUEUE LU BREE AN B2 BR RSN 75 EARIATE
HNEEEE,

BTFAEEEEY (B 3), FE/ VRN URB A H AT
BIR 93  F A0 PBT/vPVB 45145 FR 51 & B94B L T 2017
FWHRNEEE REACH Z M “BR AR BT 0it &7
(CoRAP), HER/HIIEEIEMAET 20222023 F£H A,

5. HEEISIEMTHIRIERE

P A 4 17 725 B 4248 BLUEDGE™ (GR1K SBS) BB &)
BIPAMEALI T Ak, ANRRZHEETBEE
H ™= @A ¥t BLUEDGE™ (R SBS) 1Tk, LAH
R A BLUEDGE™ (GR1k SBS) MBRAZIEFEFE
MEERT . HEIRE, A BLUEDGE™ (GR1k SBS) &
X HBCD 1E R FEMFIN R X Z IR FEME, R
LEMERENERT, HEM®ES HBCD BEEAEH,

BLUEDGE™ (Rt SBS) R&EM A EMFINREEL
HBCD 1, “& D3I N 64-66% M 74%, XBIKE
i EPS M XPS FAEEHY BLUEDGE™ (GR1K SBS) &
tEt HBCD % 15-17% B, ELRRET, ZEMK
ARMAEMRY, A BLUEDGE™ (GR1k SBS) M= @B&E
RGN E . 1EE B2 LURHE B1 (B 4 FE 5) B2
PR 15 14 BE i, 3% A3 BLUEDGE™ (GR 1k SBS) # A
HBCD Y, HBCD 5 BLUEDGE™ (GR1k, SBS) RYELfI

Bk [
“BRfIIFARREAEA BLUEDGE™ (R1k, |-"'

SBS) £t HBCD” (AMEC, 2014) .
rd

A

BLUEDGE™ (GRfk SBS) B9 EHS $F4 AR

q

“Eid T BY/B2iX, ATAE&ELL HBCD & 12-15%; @i TRUMN - =
E £&Mit, RZFF XPS BYHIE £ HBCD /& 10%. AF EPS AY,
B TR ERE MR (B1/B2/ KN E &), MEAR R,
BLUEDGE™ (GR1K SBS) 52 R LI HBCD, EFFEER AR,
(AMEC, 2014)

BHRF

112, RIBERANAFARIVERZE, XPSREERM
17% B9 BLUEDGE™ (GR1k SBS), A Be@it®uiM E IR
JRIMERENNS (Great Lakes NBIER), FRERAESRK
ZJEAKFBI HBCD #8Y (0.5-2.5 wt% HBCD), Itk
BLUEDGE™ (jR1k SBS) M A B HEBMAREM, HE
S5RXZHHES. EReEEET, BLUEDGE™ (GRL
SBS) EE5 HBCD HIMMINI T &4 BERRE,

&7 BLUEDGE™ (GR1Y SBS) BY7™= & (%0 STYROFOAM™
muh# XPS fRiEM ) HERE E RMWHER, XL~
a8 R T SRR REM R R R BRI,
BEETE. MERE. fuRE. BAttse. RY
REM. KM UKRE VOC HEM M, &AL,
Styrofoam™ mp#~ miF SALEEZRNNE, IATE
H. #F. EE. EEMRE.

BLUEDGE™ (GR1k, SBS) #HBE—EE T, MHAF
Bz miE il tho 2013 &, BLUEDGE™ (R1L
SBS) ERUMNAIAIETEE A DTEmM. WREAM, ¥
BLUEDGE™ (SRt SBS) Fi-F XPS # EPS &= A
AT A EAFERS MR, ZMEhE TR HE
BEHE, WSHI ZA—MEHA HBCD B 5.
209 F, TINZEREBRAMBBERABT LS
FUDAXPSeco fR:EMK A 7 I E m Ak Ay BLUEDGE™
(R1t SBS) BEMAIPAMAF, —LEXY BLUEDGE™ (R
¢ SBS) #1777 Mt H Ak Ih A BLUEDGE™ (JR1L SBS)
B HBCD WABRA T TIFEMRMRE (TE):

%
E 2 3 g
“BLUEDGE™ (GR1k SBS) Bie4$ M1k

M—al{T H R B nTe4 MR HBCD &
L K&” (AMEC, 2014)

BAY
T EE

“SXF BLUEDGE™ (GR21k, SBS) B2 4RI PR IAFIAY
FUDAXPSeco fR:B1RE:d 7 A [E B1 BAGREEE S
i, EHSHMAEL 0.028W/MK, Hith4iE
4 8ES A HBCD B XPS fREiRAEM.”

ol "

~
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6. 3 F BLUEDGE™ (R SBS) I ZEXR

BLUEDGE™ (Rt SBS) BR&4%¢F XPS # EPS A%
MITZRFMIRIBLNELT R, BMEFKITILAE
TEREMAERAMNE R TEIA A BLUEDGE™ (Rt
SBS) BXft HBCD, YN[ 6 Ffi~, BLUEDGE™ (GR 1t
SBS) NEEMBZz—ETHASGHE K,

AR EYERIRFIER (Em)
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