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Conclusiononeffbctsassessmentandtoxicityofhexabromobiphenyl  

Hexabromobiphenylis readily absorbedinto the body and accumulatesfollowlng PrOlonged  
exposure・Althoughtheacutetoxicityofhexabromobiphenylislow，anumberofchronictoxic  

effbctsincludinghepatoxicityhavebeenobservedinexperirentalanimalsatdosesaroundlmg／kg  
bw／dayfbllowlnglong－termeXPOSure，andefftctsareseenlntheratthyroidatdosesaslowasO．05  

mg／kgbw／day・CancerwasinducedinanimalstudiesatadoseofO・5mg／kgbw／dayandtheno－  
Observed－ef托ctlevelwasO・15mg／kgbw／day・ThehternationalAgencyfbrResearchonCancer  
hasclassifiedhexabromobiphenylasapossiblehumancarcinogen（IARCgroup2B）．ThePBBs  

（andbyinftrence，hexabromobiphenyl）areendocrinedisrupting（ED）chenicals，andeffbctsare  

SeenOnreprOductivecapacityinrats，minkandmonkeys．EffbctswereseenlnmOnkeysfbdO．012  

mg／kgbw／dayfbr7monthsbefbrebreedingandduringpregnancy，thelowesteffectlevelreported  

forhexabromobiphenylintoxicologystudies・ThereisepidemiologlCalevidenceofhypothyroidism  
inworkers exposedtopolybrominatedbiphenyls and ofincreasedincidence ofbreastcancerin  

exposedwomen．  

It can be concluded that hexabromobiphenylis a bioaccumulative chemicalwith a range of  

POtentially adverseefftctsonhealth，includingcarcinogenicity，rePrOductivetoxicity，endocrine  

andotherhormone－disruPtlngeffbcts，atVerylowlevelsofexposure・   

2．4．2 Ecotoxicity  

OnlyftwdataareavailableoneffbctsofPBBsonotherorganismsthanmammals・Toxicitytests  
Withtechnicaldecabromobiphenyl（AdineOlO2）andbacteria（Pseudbmonasputid7）andthewater  
neaDq？hniamagnaarequotedinEHS152（1994）・TheresultswereanEClOof53mgAfbr  
PseuゐmonaテPutick7（cellmultiplication）and an EC50＞66mg／liter fbr Dq，hnia magna  

（immobilizat10n，24hours）・Becausethesecoヮcentration苧eXCeedthesolubilityofHBBinwater，  

thedatamaybeoflimitedrelevancetoevaluatlngtheenvlrOnmentaleffbcts，However，thefactthat  

theNOECis reported tobe＜2mg几indicatesthatthewaterneas were afftcted atthelowest  
concentrationtested．  

MacPhee＆Ruelle（1969）andApplegateel．al．，（1957），repOrtreSultsfrom shorttermtestswith  

hexabromobiphenyl（CASNo・36355－01－8）and severalspeciesofnshintherange5－10mg几  
（Quoted丘omtheEcotoxdatabase（USEPA，2006））．Theseconcentrationsarealsoabovethewater  

SOlubilityandmayalsobeoflimitedenvironmentalrelevance．  

Inaneldstudyonwaterbirds，COrrelationsbetweenbehaviouralef龍ctsandreproductivesuccess  

WerenOtunambiguouslycorrelatedtobodyburdensofPBBs．（EHS152（IPCS，1994））＿  

lnanuntraditionalfishearlyliftstagetest，Hornungetal．，（1996），irtiectedhalogenatedorganic  

COntaminantsintorainbowtrouteggs・For3，3一，4，4■，5，5lqhexabromobiphenyltheyfbundanLD500f  

3，910pg／kg・Thisresultisnotcomparabletothoseoftraditional坑shtests，Whereexposureisvia  

thewaterbutitiscomparabletoresultsofothertestwithsimilarexposure．Hornunget．al．（1996），  

madesuchexperimentstocomparethetoxicityofPBBsandPCBsandfbundthatboth3，3■，4，4．－  

tetrabromobiphenyland3，3一，4，41，5，5一－hexabromobiphenylwerelO－fbldmorepotentthanidentically  

Substitutedpolychlorinatedbiphenyls．  

Basedonthis，itseemstoberelevanttoexpecttheenvironmentaltoxicityofhexabromobiphenylto  

becomparabletothatofhexachlorobiphenyl．   

3  SγⅣm亡SJSO戸m亡J〃FO尺M〃0〃  

Hexabromobiphenylbelongstoawidergroupofpolybrominatedbiphenyls（PBBs）．Ithasmainly  

been used as a nre retardant・Hexabromobiphenylis alreadylistedin AnnexIoftheUNECE  
ProtocolonPOPs．  
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Accordingtoavailabledata，hexabromobiphenylcanbeconsideredtobehighlypersistentinthe  
environment．Thereis evidence oflow orno degradationinwater，SOiland sediment，1n the  

laboratory as we11asin the neld・Therefbre，hexabromobiphenylis considered to be highly  

persistent．  

＝exabromobiphenylisless volati1e than many POP substances・However，eXtenSive data on  

monitonngshowsthatitisfbundthroughouttheArcticwildlifb，demonstratlngthatitdoeshavea  
highpotentialfbrlongrangeenvironmentaltransport・  

Withmeasuredweight－basedBCFvaluesintherange4，700－18，100andbiomagnincationfactors  
in the aquaticfood chain exceedinglOO，hexabromobiphenylis considered to be highly  
bioaccumulative and to have a high potentialfbr biomagnincation・These properties 

demonstrated by severalauthors to be comparable to those ofhexachlorobiphenyl（a PCB  
compound），fbrwhichthebioaccumulativepropertiesarewelldocumented・  

Hexabromobiphenylis readily absorbedinto the body and accumulates fbllowlng prOlonged  
exposure．Althoughtheacutetoxicityofhexabromobiphenylislow，anumberofchronictoxic  
ef托ctsincludinghepatotoxicityhavebeenobsマrvedinexperimentalanimalsatdosesaroundl  
mg／kgbw／dayfbllowinglong－termeXPOヲure，andeffbctsareseenintheratthyroidatdosesaslow  
as o・05 mg／kg bw／day・TheInternatlOnalAgency fbr Research on Cancer has classined  
hexabromobiphenylasapossiblehumancarcinogen（IARCgroup2B）・ThePBBsareendocrine  
disruPtingchemicals，andeffectsareseenonreproductivecapacityinrats，minkandmonkeys・  
Thereis epidemiologlCalevidence ofhypothyroidism▼in workers exposed to polybrominated  

biphenylsandofincreasedincidenceofbreastcancerinexposedwomen・Dataontoxicitytoother  
species thanlaboratory mammalsis scarce but suggests the environmentaltoxicity of  
hexabromobiphenyliscomparabletothatofhexachlorobiphenyl■  

Basedontheavailabledata，hexabromobiphenylshouldbeconsideredasaPOPwarrantlngglobal  
action．  

Production and use ofhexabromobiphenylhas ceased overthelast decades butit cannot be  
excluded thatitis stillproduced orusedin some countries・In addition to emissions during  
manufactureoruse，hexabromobiphenylcanentertheenvironmentfromthewidespreaduseof  
flame－retardedproducts・Aconsiderablepartofthesubstanceproducedwillprobablyreachthe  
environmentsoonerorlaterbecauseofthehighstabilityofthesecompounds・Furthermore，SOmeOf  

thesechemicalsmayfbrmtoxicpolybrominateddibenzofuransduringcombustionprocesses・   

4  CO〃CLUβJ〃GSTⅥTE〃亡〃r  

IthasbeendemonstratedthathexabromobiphenylclearlymeetsallthecriterialaiddowninAnnex  
DoftheStockholmConvention‥Itisverypersistentintheenvironment・Ithasagreatpotentialfor  

bioaccumulationandinadditionthereisclearevidenceofitsbiomagnincation．Duetoitsphysical  
and chemicalproperties and based on坑ndingsin environmentalsamples，1tis verined that  
hexabromobiphenylcan be transportedlong distancesin air，far fromits sources・  
Hexabromobiphenylis apossiblehuman carcinogen and can alsobe regarded as a substance  
Capableofdisruptlngtheendocrinesystem・  

Ashexabromobiphenylcantravelintheatmospherefar丘omitssources，neitheraslnglecountry  

norgroupofcountriesalonecanabatethepollutioncausedbythissubstance・Regionalactionhas  

alreadybeenconsiderednecessaryand 
onLong－rangeTransboundaryAirPollutionProtocolonPersistentOrganicPollutants・Although  

the production and use of hexabromobiphenylseems to be ceasedin most countries，its  
reintroduction remains p？SSible・This couldlead toincreased releases andlevelsin the  

environment．  
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Basedontheavai1abledata，hexabromobiphenylislikely，aSreSultofitslong－rangeenvironmental  

transport，tOleadtoslgnincantadversehumanhealthandenvironmentalefftcts，SuChthatglobal  

actioniswarranted．  
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A〃〃仁方A  

Tab［eA．1Concentrationsofhexabromobiphenyl（PBB153）inArcticpredators・  

Yea「Of  
Concentration  

Species   Tissue  
SamPling   Ug／kglipid   

1999－2002  EastGreenland   
Po］arbear  

l   
Blubber   33－44   

（肋〟ぶm∂伽u5J  

1998   
Fulmar  

FaroelsIands  1   Fat   16－26   
（戸u血l∂川Sか∂由胎）  

2001   Faroels［ands   
Pilot whale 

1   B［ubber   8．7－17   
（GJo肋ep舶ねmeJ∂ざ）  

＜1987   
GuiLlemot  

ArcticOcean  2   Muscle   
（肋由a∂也e）  

506   

2002   EastGreenLand   
Ringedseal （勒OCa楠p肋）1   

Blubber   0．34－0．42   

Ringed seal 
19g8－2002  VVestGreenIand  

P加Ca仙p′da 
1   

B［ubber   ∩．d．   

く1987   Sva［bard   
Ringedseal 2   

B］ubber   
脚10Ca楠pf由）  

46   

1981   Svalbard   
Ringedseal 3   

BIubber   0．42   
（P血C∂仙β／由）  

＜1988   Svalbard   Sea［sp．q   ？（mean）   0．8   

1998   
Minke whale 

EastGreenland  
（β∂由e〃Opfe帽∂CUねm5ねね） 

1  BIubber   0．56－1．2   

Arctic char 
1999－2001  BarentsSea  5   Muscle   n．d．－52   

（S∂J作伽uぶa†p血ざ）  

1986   Lapland   
肌仙tefish  

2   Muscle   0．29   
（CoJ℃90〃Uざ叩．）  

2002   
Shorthorn sculpin 

EastGreenland  1   Liver   ∩．d．   
（仰押ズOCep加血S5COJpfuぶ）  

2002   
Shonhornsculpin  

VVestGreenIand  
（〃yoズOCep他山∫ざCOJp山ざ） 

1   Live「   n．d．   

n．d．＝Notdetected．Limitsofdetectionarenotwe”describedinthereferences．   

1：Vorkampeta／．，2004，  
2：Janssoneta／．，1987，  
3：Janssoneta／．，1993，  
4：Krt）ger，1988（QuotedfromEHC152），  
5：Evenseteta／．2005．  
6：FireMaster（R）BP－6  
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TabJeA・2  ConcentratioりSOfhexabromobipheny＝PBB153）jnbiota，COJJectedinsubarcticand  

temperatereg10nSOutSidethevicinityofMichigan．  

Species   Tjssue   
Concentration  Year of SamPling  Location  Ug／kglipid   

Aquatjcspecies   
1979－85  BaJticSea   GreyseaJ（Ha血椚OeruSgryPuS）‘  B山bber   26   
＜1987   BalticSea   Harbourseal（Fy70CaVdu伽a）’   B［ubber   20   

＜1987   ～NonhSea   HarbourseaJ（Fy70CaVituNna）／   BIubber   3   

＜1987   BalticSea   Gui（Lemot（Lhlaaa／ge）’   Muscle   160   

1987－88  USmidAtJantic   
監禁㌢0－phin（m叫5   

？   14－20   

＜1999   NorthSea   
‾●●■▲● ●一   

一．  
？   13（WWt）   

1987   S．Sweden   Arcticchar（Sa／vehhusa小inus）‘  MuscJe   0．42   

1986   BothnianBay   Herring（Clupeaharengus）‘   MuscFe   0．092   

1987   BalticProper   Herring（C／岬eaharengus）∠   MuscJe   0．16   

1987   Skagerak   Herring（CIupeahart？nguS）‘   Muscle   0．27   

＜1988   Germany   Riverfish（average）l   ？   0．60   

＜1988   BalticSea   Fishl   ？   2．39   

＜1988   NorthSea   Fish■   ？   1．31   

1997   
一■ ● 

USA，GreatLakes   ・・・肖 VVholefish   0．19－2．08   

Predatorybirds   

＜1987   BalticSea   
WhitetaiIedseaeagle（HaIi－  

∂eefuぶ∂胎わ／〟可7   
Muscle   280   

1977   
（H∂′由eefuざ′euco‾   

USA，29states   Carcass   ＜0．03－0．07（WWt？）   

1977   
牌〃aeefus′euco‾   

USA，29states   Brain   ＜0．03－0．05（WWt？）   

1982－86  S．Sweden   Osprey（Pandionhaliaeetus），  Muscle   
corpses2  

22   

2003－2004  Belgium   
7speciesofpredatorybirds，  
corpses（rangeofmedians） 

3   Musc［e   2－35   

2003－2004  BelgJum   
7speciesofpredatorybirds，  
corpses（rangeofmedians） 

3   Liver   2－43   

1998－2000  BeJg［um   Li州eowl伊仙enenoctua）5   
Unhatched  
eggS   

1－6   

1991－2002  Non〝ay   
6speciesofpredatorybirds  
（rangeofmedians） 

4   

Unhatched  
0．2－9．4日g／kgwwt   eggS  

Terrestrialherbivores   
1986   S．Sweden   Rabbit（0／γCtIaguscuniculus）‘   MuscIe   ∩．d．   

1985－86  S．Sweden   Moose（A／CeSa／CeS）‘   Muscle   n．d．   

1986   N．Sweden   Reindeer（Rang胞rtarandus）‘   Suet（fat）   0．037   

n．d．＝Notdetected．Limitsofdetection are notwe”describedinthe references，   

1二EHC152（IPCS，1994），2：JanssonetaI．1993，3二Jaspersetaf．，2006，4：Herzkeeta／．，2005，5：Jaspers  
eta／．，2006，6：Lurossetal．，2002，7：JanssonetaI．1987，8：KueMetal．1991（quotedfromUSATDSR，  
2004），9：Kaisereta／．，1980（quoted from USATSDR，2004），10：de BoeretaI．，1999（quoted from US  
ATSDR，2004）．  
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TabIeA．3．Summaryofkeytoxico10glCalstudiesonhexabromobiphenyl．  

Species  Studytype   Eflect   LOAEU  Re†．   

（testmate－  NOAEL  
riaり  

RatFischer  Short－term／acute toxic－  Bodyweight10SS，ema－  1000mg／kg／day  GuptaandMoore   
344／N   ity，14－dayrepeatdose，  Ciation， hepatotoxicity，  （LOAEL）   1979（asquoted   
（FF－1）   5singJedailydosesper  renaI＆adrenaIchanges，  in US ATSDR，  

Week   atrophyofthymus；ne－  2004）．   

CrOSisofspleniclym－  
PhobIasts）  

Rat   Sho止－term／acute toxjc－  decreasedthyroidserum  3mg／kgbw／day  AIlen－Rowlands  

itylOdayrepeatdose  T4hormones   （LOAEL）   ef ∂J．1981（as  
gavagestudy  1mg／kgbw／day  

（NOAEL）   ATSDR，2004）．   
Rat，   30－daydietaryfeeding  increased number and／  0．05mg／kg／day  AkosoefaJ．1982   
Sprague   Study   decreasedsizeofthyroid  （LOAEL）   （asquotedinUS   
Daw始y  fo＝cles  ATSDR，2004）．   
（BP－6）  

Mous占   Short－term／acute toxic－  Hepatocyte en［argement  0．3  mg／kg  GuptaetaI．1981   
B6C3Fl   ity，14－dayrepeatdose，  andsing［e－Ce”necrosis  bw／day   （asquotedinUS   
（FF－1）   5singledailydosesper  （NOAEL）   ATSDR，2004）．   

Week  

GuineaPig  30－daydietaryfeeding  VaCuOlation and fatty  0．04   mg／kg  S［eight  and   

（PBB not  changes in liver bw／day   Sanger1976，（as  
SPeCified）   quotedinUS  

ATSDR，2004）．   

Balb／C）   Short－term／acute  tox－  SuPPreSSed  antibody－  130  mg／k！l  Fraker and Aust   

Mouse   icit，10dayoraIdietary  mediated response to  bw／day   1978，（asquoted   
（BP－6）   StUdy   SRBC，thymicatrophy）  （LOAEL）   inUSATSDR，  

2004）．   

RatFischer  6monthgavagestudy，  decreased Lymphoprolif－  3mg／kgbw／day  Lusteretal．1980   
344／N   5singledailydosesper  erative responses and  （LOAEL）   （asquotedinUS   
（FF－1）   Week   decreaseddelayedhy－  ATSDR，2qO4）．   

PerSenSitivityresponses）  

Rhesus   25－50wkdietaryfeed－  34％weight10SSinaduIt  0．73   mg／kg  A‖enefaJ．1978；   
Monkey   lngStudy   ma．e，0％weightgaInin  bw／day   Lambrecht et a／．   

（FF－1）  JuVenile，PrO［iferationof  
mucosalceIIs，Chronic  inUSATSDR，  
jnf］ammation，SeVereuト  2004）．   

CerativecoIitis，a10PeCia，  
keratinizationofhairfo”i－  

Clesandsebaceous  

g［ands，CIinicaLchemical  
and hepatic changes 

Rat，Spra－  7monthdietaryfeeding  decreasedthyroidserum  0．45   mg／kg  Byrneeta／．1987，   
gueDawley  T3andT4hormones   bw／day  （asquotedinUS  
（BP－6）   （LOAEL）  ATSDR，2004）．   

Note：FF－landBP－6incolumnlreftrtoFireMaster（R）FF－1andFireMaster（R）BP－6，thePBBsusedin  
thetoxicitystudydescribed．  
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TableA．3（COntinued）Summaryofkeytoxico］ogicalstudiesonhexabromobiphenyl・  

Species  Studytype   E什ect   LOAEU  Ref．   

（testmate－  NOAEL  

rialI  
RatFischer  25wkgavagestudy，5  gastricu［cers，decreased  0．3  mg／kg  NTP1983，（as   
344／N   SIngIedaitydoses per  SerUm thyroid T4 hoト  bw／day   quotedin US   
（Fト1）   Week   mote）hepatic7haemato－  ATSDR，2004）．   

Log［Ca［disorders，thymic  mg／kg  
atrophy， PrOgreSSive  
nephropathy   （NOAEL）  

Rat Spra－  4weekgavagestudy，5  decreasedmotoractivity  6mg／kgbw／day  Ge”er  e（ aI、   
gUe一   Slngledailydoses per  （LOAEL）   1979，（asquoted   
Dawley  Week  3mg／kgbw／day  
Holtzman （LOAEL   2004）．   

（FF－1）  

Rat，Spra－  6monthgavagestudy．  delayedacquisitionof   2mg／kgbw／day  Henck  et  a／．   
gueDawley  5singledailydosesper  10COmOtion and reduced  （LOAEL）   1994，（asquoted   
（BP－6）   Week   OPenfie］dactivityrno仔－  0．2  mg／kg  in US ATSDR，  

SPring）．   bw／day  2004）．   

（NOAEL）  

Monkey，  increased menstruaIcy－  0．012  mg／kg  Lambrecht et al．   
Rhesus  Cle durationin 4〝；im－  bw／day   1978；Allenef∂／，   

（Fト1）  PLantationbleedingin  1978；1979，（as  
2／7）．1／7fetuseswere  quotedinUS  
aborted，1〝fetusessti［l－  ATSDR，2004）．   
born，12％decreased  
birthweightand22％  
decreased postnatal 
Weightgalnin4／7survi－  
VOrS   

Rat．VVistar  15－day  reproductive  noimplantationsin 2／5  28．6  mg／kg  Beaudoin1979，   
（BP－6）   toxicity study，doslng  「ats   bw／day   （asquotedinUS  

between gestational  （LOAEL）  ATSDR，2004）．   

dayO－14  14．3 mg／kg  
bw／day  
（NOAEL）  

Rat，Spra－  GavagestudyinpregT  Reproductive：   0．04  mg／kg  Ha「ris  ef  ∂／．   

gueDawley  nant rats，dosing be－  Delayedvaglna10Pening  bw／day   （1978）   （as  
tweengestionaIday7－  （NOAEL）   quotedinBKH  
15   Final Reporl  

2000）   
Rat，Spra－  40daydietaryfeeding  Reproductive deficitsin  0．2  mg／kg  Henck and Rech   
gueDawley  Study   learning behavior in bw／day   1986，（asquoted   

（BP－6）  Offsprlng，6monthsafter  inUSATSDR，  
Prenatalandladational  2004）．   

exposure）   

Note：FF－1andBP－6incolumnlrefertoFireMaster（R）FF－1andFireMaster（R）BP－6，thePBBsusedin  
thetoxicitystudydescribed．  
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TableA．3（COntinued）Summaryofkeytoxico］ogicaLstudiesonhexabromobiphenyJ．   

Species  Studytype   E恥Ct   LOAEU  Ref．   

（testmate－  NOAEL  

rialI  
Rat，Fischer  6monthgavagestudy，  hepatoceJfu［aradenoma  3mg／kgbw／day  NTP1983，（as   
344／N   5sing］edailydosesper  and carcinoma，Cholan－  （LOAEL）   quotedin US   
（FF－1）   WeekdosagesofO，   giocarcinoma （females  ATSDR．2004）．  

0．1，0．3，1，3，OrlO  Only   
mg／kg／day  

Mice   6monthgavagestudy，  hepatoce［rularadenoma  10mg／kg   NTP1983，（as   
B6C3Fl   5sing［edailydosesper  andcarcinoma   bw／day   quotedin US   
（FF－1）   WeekdosagesofO，  （LOAEL）   ATSDR，2004   

0．1，0．3，1，3，OrlO  
mg／kg／day  

Mice   lnuteroandpostpar－  hepatoce”ularadenoma  1．5mg／kg   NTP1992，（as   
B6C3Fl   tum exposure from and carcinomain ofF－  bw／day   quotedin US   
（Fト1）   GdO－PPd56   SPrlng   （LOAEL）  ATSDR，2004）．   

0．15mg／kg  
bw／day  
（NOAEL）  

Humans   Females accidentaJly  relationshipbetweense－  reIationship be－  Henderson et aI．  
exposedin the Michi－  rum PBBs and risk of  tween  serum  1995，（asquoted  
ganincident   breastcancer   PBBsof＞2pbb  

and「iskof  
breast cancer 

when compared 
Withtherefer－  

encegroup（＜2  

PPb），   
Humans   Michigan farm resi－  Significantreductionofin  Bekesi et at．  

dents accidenta‖y ex－  Vitroimmuno10glCa［func－  1979，1985（as  
POSedintheMichigan  quotedinUS  
incident   ATSDR，2004）  

BekesietaI，  
1987   

Humans   Fema［es accidenta［ly  Possible disturbancein  Davisetal．，2005  
exposedin the Michi－  OVarian function asindi－  
ganincident   Catedbymenstrualcycle  

lengthandbleedlength   
Humans   OfFspring of females  breastfed girls exposed  EfFects at ＞ Or  B】anck ef ∂J．，  

accidenta暮暮yexposedin  tohigh］eveIsofPBBin  ＝7ppbinbreast  2000，（asquoted  
theMichiganincident  uterohadanearlierage  inUSATSDR，  

atmenarche   2004）   

Note‥FF－1andBP－6incolumnlreftrtoFireMaster（R）FF－1andFireMaster（R）BP－6っthePBBsusedin  

thetoxicitystudydescribed．  
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A〃〃亡X8  

HEXABROMOBIPHENYL ISOMERS 

JUPACNumberd   Name   CASRegjstrynumberリ．  

Hexabromobiphenyl   36355－01－8   

128   2，2’，3，3’，4，4’hexabromobiphenyl   82865－89－2   

129   2，2’3，3’，4，5hexabromobiphenyL  

130   2，2’，3，3’，4，5’hexabromobiphenyJ   82865－90－5   

131   2，21，3，3’，4，6hexabromobipheny］  

132   2．2’，3，3．，4，6’hexabromobipheny［   119264－50－5   

133   2，2’，3，3’，5，5’hexabromobiphenyl   55066－76－7   

134   2，2’，3，3’，5，6hexabromobipheny］  

135   2，2’，3，3’，5，6．hexabromobiphenyl   119264－51－6   

136   2，2’，3，3’，6，6’hexabromobiphenyl  

137   2，2’，3，4，4’，5hexabromobiphenyl   81381－52－4   

138   2，2’，3，4，4’，57hexabromobiphenyl   67888－98－6   

139   2，2’，3，4，4’，6hexabromobiphenyl  

140   2，2’，3，4，4’，6’hexabromobiphenyl  

141   2，2’，3，4，5，5’hexabromobiphenyJ   120991－47－1   

142   2，2’，3，4，5，6hexabromobiphenyl  

143   2，2’，3，4，5，6’hexabromobiphenyl  

144   2，2’，3，4，5’，6hexabromobiphenyI   119264－52－7   

145   2，2’，3，4，6，6’hexabromobiphenyl  

146   2，2’，3，4’，5，5’hexabromobiphenyl  

147   2，27，3．4’，5，6hexabromobiphenyl  

148   2，2’，3，4’，5，6’hexabromobiphenyI  

149   2，2’，3，4’，51，6hexabromobiphenyJ   69278－59－7   

150   2，2’．3，4’，5，6Thexabromobiphenyl   93261－83－7   

151   2，27，3，5，5’，6hexabromobipheny［   119264－53－8   

152   2，27，3，5，6，6’hexabromobiphenyl  

153   2，2’，4，4’，5，5’hexabromobiphenyI   59080－40－9   

154   2，2’，4，4’，5，6’hexabromobiphenyl   36402－15－0   

155   2，2’，4，4’，6，6’hexabromobipheny［   59261－08－4   

156   2，3，3’，4，4’，5hexabromobiphenyl   77607－09－1   

157   2，3，3’．4，4’．5’hexabromobiphenyI   84303－47－9   

158   2，3，3’，4，4’，6hexabromobiphenyl  

卜159   2，3，37，4，5，5’hexabromobjpheny［   120991－48－2   

160   2，3，3’，4，5，6hexabromobiphenyL  

161   2，3，3’，4，5’，6hexabromobiphenyL  

162   2，3，3’，4’，5，57hexabromobiphenyI  

163   2，3，3’，4．，5，6hexabromobiphenyl  

164   2，3，3’，4’，5’，6hexabromobiphenyl   82865－91－5   

165   2，3，3’，5，5T，6hexabromobipheny［  

166   2，3，4，4’，5，6hexabromobiphenyt  

167   2，3’，4，4’，5，5．hexabromobiphenyl   67888－99－7   

168   2，37，4，4’，57，6hexabromobiphenyJ   84303－48－0   

169   3，3’，4，4’，5，5’hexabromobiphenyr   60044－26－0   

（USATSDR（2004）lU）   

BallschmiterandZel11980  

9FI℃mEHC152（IPCS，1994）．  
10 
Note：dleUSATSDRListdoesnotincludethetwoCASnumbersincludedinEHC1921997  
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