
ヘキサブロモビフェニルの危険性の概要  

（OECDTG301C）  

血清中T4濃度低下  試験LD50＝3．910mg／kg   
ワァツトヘッドミノーの身：BCF＝10000  

OHラゾカルとの反応による推定半減期  甲状腺ろ胞数・ろ胞容積増加、血清中  

【BMF（経口的生物濃縮係数）】  

・餌（ニシン）と捕食者（ハ■ルトアサうシ）を較  

・水中：2カ月を超える   （PCBと同レヘ、、ルの値）   

・土壌及び底質中：6ケ月を超える   

のワモンアサ■ラシの約100倍   炎、脱毛、肝臓の変化等  

マウス（妊娠0日～生後56日）：  

NOAELO．15mg／kg／day  

IARCグループ2B（possibly  

carcinogenictohuman）  

ラット（妊娠0日～14日）  

28．6mg／kg／dayで未着床、新生児生存  

アカゲザル：LOAELO．012mg／kg／day  

主な毒性は、月経周期遅延、流産、死  



【その他】  

汚染事故で吐き気、腹痛、食欲減退、  

関節痛、倦怠感、皮膚障害、  
EU－StrategyforEndocrineDisruptors  

優先化学物質（無処置動物の少なくと  

も一種類において内分泌かく乱活性を  

示す科学的根拠がある）に分類   
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亡XECU〃VESU〃M尺y  
TheEuropeanCommunityanditsMemberStatesbeingPartiestotheStockholmConventionhave  
proposed hexabromobiphenyltobelistedinthe Convention・ThePersistent OrganicPollutants  
ReviewCommitteeconcludedinitsmeetlnginNovember2005thatthesubstancecomplywiththe  
screenlngCriteriasetoutinAnnexDoftheConventionandthatadra氏riskpronleshouldbe  
preparedtoreviewtheproposalfurther・  

Hexabromobiphenylbelongsto awidergroup ofpolybrominated biphenyls（PBBs）・Theterm  
＝polybrominated biphenylsn or upolybromobiphenylsM refbrs to a group of brominated  
hydrocarbons fbrmed by substitutlng hydrogenwith brominein biphenyl・The hexabromo  
COngenerSeXistas42possibleisomericfbrms・Accordingtotheavailabledata，prOductionanduse  

ofhexabromobiphenylhas ceasedin most，ifnot all，COuntries．However，itis possible that  

hexabromobiphenylisstillbeingproducedinsomecountries・  

Hexabromobiphenylhas been used as a nre retardantin acrylonitri1e－butadiene－Styrene（ABS）  

thermoplasticsforconstruCtlngbusiness，maChinehouslngSandinindustrialandelectricalproducts  

andinpolyurethanefbamforautouphoIstery，Aconsiderablepartofthesubstanceproducedwi11  
probablyreachtheenvironmentsoonerorlaterbecauseofthehighstabilityofthesecompounds・  

Accordingtoavailabledata，hexabromobiphenylcanbeconsideredtobehighlypersistentinthe  

environment．Thereis evidence oflow or no degradationin water，SOiland sediment，in the  

laboratoryaswellasinthefield．  

HexabromobiphenylislessvolatilethanmanyofthecurrentlylistedPOPsubstances．However，  

extensivedataonmonitonngshowsthatitisfbundthroughouttheArcticwildlife，demonstratlng  

thatitdoeshaveahighpotentialfbrlongrangeerlvironmentaltransport・  

Withmeasuredweight－basedBCFvaluesintherange4，700－18，100andbiomagnincationfactorsin  

the aquatic fbod chain exceedinglOO，hexabromobiphenylis considered to be highly  
bioaccumulative and to have a high potentialfbr biomagnincation．These properties are  
demonstrated by severalauthors to be comparable to those of hexachlorobiphenyl（a PCB  
COmpOund），fbrwhichthebioaccumulativepropertiesarewelldocumented・  

Hexabromobiphenylis readily absorbedinto the body and accumulatesfo1lowlng prOlonged  
exposure．Althoughthe acutetoxicityofhexabromobiphenylislow，anumberofchronictoxic  

efftctsincludinghepatotoxicltyhavebeen observedinexperimentalanimals at doses aroundl  

mg／kgbw／dayfbllowinglong－termeXPOヲure，andefftctsareseenintheratthyroidatdosesaslow  

as O．05 mg／kg bw／day．ThelntematJOnalAgency fbr Research on Cancer has classined  

hexabromobiphenylasapossiblehuman carcinogen（IARCgroup2B）．ThePBBsareendocrine  

disruPtingchemicals，and effbcts are seenonreproductive capacityinrats，minkandmonkeys・  

Thereis epidemiologlCalevidence of hypothyroidismin workers exposed to polybrominated  
biphenylsandofincreasedincidenceofbreastcancerinexposedwomen．Dataontoxicitytoother  

SpeCies thanlaboratory mammalsis scarce but suggests the environmentaltoxicity of  
hexabromobiphenyliscomparabletothatofhexachlorobiphenyl．  

Basedontheavailabledata，hexabromobiphenylislikely，aSreSultofitslong－rangeenVironmental  

transport，tOleadtoslgnincantadversehumanhealthandenvironmentalef托cts，SuChthatglobal  

actioniswarranted．   
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す   J〃丁尺08UC〃0〃  

TheEuropeanCommunityanditsMemberStatesbeingPartiestotheStockholmConventionhave  
proposedhexabromobiphenyltobelistedinAnnexAtotheConvention・Theoriglnalproposalis  
containedindocumentUNEP／POPS／POPRC、1／7．  

The acceptance of the orlglnalproposalfbrfurther consideration by the Persistent Organic  

Po11utants Review Committeeimplies thatthe properties of the substance comply with the  
SCreenlngCriteriasetoutinAnnexDoftheConvention．Therefbre，thescreenlngCritehaarenot  

discussedinthisdocument．Thisdraftriskpronlehasbeenpreparedfbllowlngthedecisionofthe  

Committee，atitsnrstmeetlnginNovember2005，tOeStablishanadhocworkinggrouptoreview  

theproposalfurther．  

jnthisdocumental1dataare presentedaccordingtotheInternationalSystemofUnits（SI）and，  

therefbre，many have been recalculatedfrom other unitsin the data sources．Furthermore，all  

COnCentrationsarepresentedbasedonkgorL（e・g・LLg／kgormL／L），   

1．1 Chemicatldentityoftheproposedsubstance   

l．1．1 Namesandregistrynumbers  

Hexabromobiphenylbelongs to a wider group ofpolybrominated biphenyls（PBBs）．The term  

“polybrominated biphenyls”or“polybromobiphenyls”reftrs to a group of brominated  
hydrocarbons fbrmed by substitutlng hydrogen with brominein biphenyl．The hexabromo  

COngenerSeXistas42possibleisomericfbrms，WhicharelistedwithCASandIUPACnumbersin  

USATSDR（2004）andindocumentINF2．  

（ASchemicalname：  Hexabromo－1，1一－biphenyl   

SynoTtymS：  Hexabromobiphenyl  
Biphenyl，hexabromo  
l，1一－biphenyl，hexabromo－  

HBB  

FireMaster（R）BP＿6  

FireMaster（R）FF＿1  

7ナα（お〃α椚e5・ご  

TechnicalgradePBBs（FireMaster（R））containseveralPBB compounds，isomersandcohgeners，  
hexabromobiphenylbeingoneofthemaincomponents・ThecompositionofFireMaster（R）BP－6  
Changesfrom batch tobatch，butits main constituents are2，2’，4，4．，5，5’－hexabromobiphenyl（60－  

80％），and 2，27，3，4，4’，5，5’－heptabromobiphenyl（12－25％）together withlower brominated  

COmPOunds．Mixed bromochlorobiphenyls and polybrominated naphthalenes have also been  
observedasminorcomponentsofFireMaster（R）（EHC152（IPCS，1994））．FireMasterFF－1（white  
POWder）isFireMasterBP－6（brownflakes）towhich2％calciumsilicatehasbeenaddedasananti－  
Cakingagent（EHC152（IPCS，1994））．  

Additionaldata on the composition ofidentified PBB congenersin FireMaster（R）BP－6and  
FireMaster（R）FF－1isgiveninUSATSDR（2004）．   
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36355－01－81（CommonCASnumberfbrhexabromobiphenylisomers）  
59536－65－1（EHC192（岬CS，1997））2  
67774－32－7（EHC192（IPCS，1997））3  

トJ．Yハγハー／ノ二r〃′′′〃／－〝．  

USATSDR（2004）providesCASnumbersfbrawidernumberofindividualhexabromobiphenyl  
isomers，aSShowninAnnexB．   

1．1．2  Structure  

Structure of2，2一，4，4一，5，5l－hexabromobiphenyl（CAS No．59080－40－9，PBB congenerNo・153）・  

（Structuralformulasource：EHC192（IPCS，1997））   

1．1．3 Physicalchemicalproperties  

ThephysICalandchemicalpropertiesofhexabromobiphenylarelistedinTablel・1・  

Tab］el．1 Physica［andchemicalpropertiesofhexabromobiphenyl・  

Prope止y   Unit   Value   Reference   

Molecularformula．  C12H4B「6  

Mo［ecularweightl   g／mol   627．58  

Appearance at norma［  
temperatureandpressure  VVhiteso］id   a）   

6．9xlO－6（250C）  
Jacobset．al．，（1976）a）  

VapourPressure   Pa  7．5xlO‾4（liquid，Sub－COOled）   Tittlemieret．a／．， （2002）a）   

Watersolubility   Hg／L   a）  
3  Tittlemieret．a／，，（2002）a）   

MeTtingpoint   OC   720C   a）   

Boilingpoint  Nodata  

6．39   
Doucette＆Andren  

LogKow  
（1988）a）   

しOgK。。  3．33－3．87   Ca（cu（ateda）   

Henry’sLawConstant   Pam3／mol   
3．95xlO‾1   VVaritzet．aI．，1977a）  
1．40xlO‾1   CaIculateda）   

a）：QuotedfromUSATSDR，2004  

1 ¶leCASregistrynumber36355－01－8isgivenasagenericCASnumberforPBBsinthe1988EU  
Export－ImportRegulationandtheUNEPRotterdamCorrvention・  
2 usATSDRrefヒrstoFiremaster（R）BP－6asCASNo．59536－65－1．  
3usATSDRrefヒrstoFireMaste／R）FF＿1asCASNo．67774－32－7．  

‾「i   
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Someofthe datafbrthe propertieslistedin Tablel．1may notbereliablebecauseproducts of  
questionablepuritywereusedbyearlierinvestigatorstoderivethem・Therefbre，reCentphysical  

andchemicalpropertydatathathavebeenreportedfbrhexabromobiphenylinTittlemierel．al．，  

（2002）（QuotedfromUSATSDR，2004）areincludedinTablel，1．   

1．2  ConcIusion ofthe Persistent Organic Po］］utants Review Committee  

OntheAnnexDinformationonHexabromobiphenyL  

ThePOPReviewCommitteeappliedatitsfirstmeetlngOn7－11November20054thescreenlng  
Criteria speci貢edin Annex D to the Stockholm Convention，and decided，in accordance with  

ParagraPh4（a）ofArticle80ftheConvention，thatitwassatisnedthatthescTeeningcriteriawere  

fu1nlled fbr hexabromobiphenyl・The Committee decided furthermore，1n aCCOrdance with  

paragraph60fArticle80ftheConventionandparagraph290fdecisionSC－1／70ftheConftrence  
OfthePartiestothe Stockholm Convention，tOeStablish anadhocworkinggrouptoreviewthe  

PrOPOSalfurtherandtoprepareadraftriskprofileinaccordancewithAnnexEtotheConvention，It  

invited，inaccordance 
． 

2006 

1．3  Datasource  

ThisDraftRiskPronleismainlybasedoninfbrmationfromthefbllowlngreViewreports：  

・EnvironmentalHealth Criteha（EHC）152：Polybrominated biphenyls．IPCSInternational   

ProgrammeonChemicalSafety．UnitedNationsEnvironmentProgramme．InternationalLabour   

Organisation． World Health Organization・ Geneva 1994・ Avai1able at‥  

httD：／／www．inchem．orddocuments／ehc／ehc／ehc152．htm．  

● EnvironlentalHealthCriteria（EHC）192：FlameRetardants二AGeneralhtroduction・IPCS   
InternatlOnal Programme on ChemicalSafもty．United Nations Environment Programme，   

IntemationalLabour Organisation＿World Health Organization．Geneva1994，Available at：  

httD：／／www．inchem．or釘documents／ehc／ehc／ehc192．htm．  

・USATSDRToxicologlCalProfilefbrPolybrominatedBiphenylsandPolybrominatedDiphenyl   
Ethers（PBBsandPBDEs），2004，Availableat：httD二／／www．atsdr．cdc．gov／toxDrO坑1es／tD68．html  

Wherethereviewsmentionedabovehavebeencited，thetextquoted（orquotedwithmodifications）  

includestherefもrencescitedintheonglnalreview．Thesereferencesarenotshownindividuallyln  
therefbrencelist．  

FollowlngtherequestofthePOPReviewCommitteefbradditionalinfbrmation，aSSpeCinedin  

AnnexEoftheConvention，informationonhexabromobiphenylwasprovidedbyseveralParties  

andobserverS．ThisinfbrrnationwasmainlybasedontheopenliteratureorfbcusedonPBDEs．  

A search fbr more recentinfbrmationincluded aliterature search viathe Danish Technical  
UniversityLibraryandthedatabaseFlNDit（searchterms‥HBB，hexabromobiphenyl，brominated  

biphenyls）aswellasadatabasesearchinpublicdatabases・Thedatabasesinclude”Ecotox”（US－  

EPA，at hupl〝叩OV／ecotox／，“NITE”（Japan，NationalInstitute of Technology and  

Evaluati on at  httT）：／／www．saft．nite，巳0．ip／english／db．html，  BUA  Reports  at  

http：〟瑚berich吋htm and EnvironmentalFate Data Base at  
httD：／／esc．svrres．com／efdb．htrn．Thissearchwasbasedonthesearchterms二hexabromobiphenyland  

CAS numbers77607091，36355018，82865892，82865905，59261084，84303479，120991482，  

4 
seethemeetlngrePOrtat‥、川、、・PODS・int／documents／meetines／DOt）rC   

7  
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82865916，67888997，84303480，and60044260・Inaddition，theArcticMonitonngandAssessment  

Programme5wasconsulted．   

1．4  Statusofthechemica［underinternationalconventions  

HexabromobiphenylislistedinAnnex A of the Protocoltothe Convention on Long－range  
TranSboumdaryAirPollution（CLRTAP）onPersistentOrganチCPo11utantS・Theprovisionsofthe  
ProtocolobligeParties（currently25）tophaseoutallproductlOnandusesofhexabromobiphenyl．  

Hexabromobiphenyl，tOgetherwith otherPBBs，is alsoincludedintheUNEP／FAO Rotterdam  

Convention on the Prior Informed Consent Procedure for Certain Hazardous Chemicals and 
PesticidesinInternationalTrade 

2   SU〃M尺γJ〃FO尺M〃0〃尺乱亡掴〃丁戸0尺丁〃亡尺JSKP尺0肌亡  

2．1  Sources   

2．1．1 Production  

Thecommercialproductionofpolybrominatedbiphenyls（PBBs）generallyinvoIvesbrominationof  
biphenyl，aprOCeSSinvoIvingamuchmorespecincreactionandproducingasma11ernumberof  

PrOductmixturesthanchlorination（Sundstromet・al・，1976a）（QuotedfromUSATSDR，2004）．  

TheprocessofmanufacturingPBBsconsist占ofaFriedel－Craftstypereactioninwhichbiphenylis  
reactedwithbromineinthepresenceofchlorideinanorganicsoIvent，uSlngaluminiumchloride，  

aluminiumbromide，Orironascatalyst（Brinkman＆deKok，1980）（QuotedfromEHC152（IPCS，  

1994））．   

2．1．2 TradeandstockpiJes  

ThecommercialproductionofPBBsbeganin1970，Approximately6millionkgofPBBswere  

PrOducedintheUnited Statesfrom1970to1976・OnlythreecommercialPBBproductswere  
manufactured（i・e・hexabromobiphenyl，OCtabromobiphenyl，andhexabromobiphenyl）andthese  

three 
． 

millionkgtogetherofthistotal（Neuftldel・al，，1977）．MichiganChemicalCorporation，St．Louis，  

Michigan，thesoleproducerofhexabromobiphenylintheUnitedStates，StOpPedproducingthis  

PBBin1975・（Quoted丘■OmUSATSDR，2004）・SubsequentproductionofPBBsappearstohave  

beenlimitedtotheocta－anddecabromobiphenyls 

Productionofocta－anddecabromobiphenylcontinuedintheUnitedStatesuntil1979（IARC1986；  
Neufe1det・al・，1977）・Shortlyafterthe1973－1974agriculturecpntaminationaccidentinMichigan，  

PBBproductionintheUnitedStateswasvoluntarilydiscontlnued（Hardy2000）；PBBsareno  
long？rPrOducedintheUnitedStates（SRI2001）・Re－initiationofmanufactureofPBBswould  
requlreaPPrOValfromtheEPA・（QuotedfromUSATSDR，2004）  

TwoUKcompaniesarereportedtohavemarketedorproducedtechnical－gradedecabromobiphenyl  

intheUnitedKingdom・In1977，theproductionofPBBsintheUKwasdiscontinued．High1y  

brominatedPBBs（Bromkal，80－9D）wereproducedinGermanyuntilmid－1985，Whentheactivities  

COnCermngbromine－based鮎eretardantswereshiftedtotheUSA・Nodomesticproducerhasbeen  
identinedintheNetherlands・Intheearlynineties，anIsraelicompanywithtwobromineplantsin  

theNetherlandsdeniedtheproductionofPBBs・（ModinedfromEHC152（IPCS，1994））．Thereis  

noinfbrmationavailableregardingpossibleuseandproductionofhexabromobiphenylinRussia．   
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Untiltheyear2000，theonlyPBBincommercialproductionwasdecabromobiphenyl，Whichwas  

manufacturedbyonecompany（Atochem）inFrance（Hardy，2000）．（ModinedfromUSATSDR，  

2004）Anauthor（Darn？mdフ2003）hasstatedthatwiththeclosureofthedecaBBproductionin  
France，thePBBproductlOnintheworldhasceased．  

IntheUnitedStates，PBBsarenotknowntobeimportedorexportedanymoreexceptpossiblyin  

Smallquantitiesfbrlaboratoryuses．PBBshavenotbeenimported丘om othercountriesintothe  

United States，eXCeptin finished products（Neuftld el・al・，1977）．The two companies that  

manufactured octa－and decabromobiphenylin the United States between1976（0．805mi11ion  

pounds）and1978exportedalloftheirproductstoEurope（Neuftldet．al．，1977）（QuotedfromUS  

ATSDR，2004）．  

EXIDIM，the European Database on the ExportImport of Dangerous Chemicals under the  

Rotterdam Convention has registered a totalof6export applications fbrPBBs（which do not  
howeverincludehexabromobiphenyl）intheyears2003－2006（1in2003and2004，2eachin2005  

and2006）．NoimportsofPBBstotheEuropeanUnionsareregisteredinthisperiod．  

Infbrmationreceivedby27January2006asaresultoftherequestforinformationfromStockholm  
Convention Parties and observers，included response丘om Brazil，Australia，Japan，Republic of  

LebanonandtheUSA，allstatlngthatthereisnoproductionoruseofhexabromobiphenylinthese  
COuntrleS．  

Insummary，aCCOrdingtotheinformationavailable，PrOductionanduseofhexabromobiphenylhas  

CeaSedinmost，ifnotal1，COuntries．However，itispossiblethathexabromobiphenylisstillbeing  

PrOducedinsomedeveloplngCOuntriesorincountrieswitheconomiesintransition・   

2．1．3  Uses  

Tn the United States and Canada，hexabromobiphenyl（FireMaster（R））was the principalPBB  
productJtwasusedasanreretardantinthreemaincommercialproducts：aCrylonitrile－butadiene－  
Styrene（ABS）thermoplastics fbrconstructingbusiness machine housings andinindustrial（e．g．  

motorhousing），andelectrical（e．g．radioandTVparts）products：aSanreretardantincoatingsand  

lacquers，andinpolyurethanefbamfbrautouphoIstery（Neuftldel・al・，1977）（ModifiedfromEHC  

152（IPCS，1994）andUSATSDR，2004）．  

Approximately5milliontonnesofHBBwereproducedintheUSAn．om1970to1976；98percent  

WaSuSedasFireMasterBP－6andtherestasFireMasterFF－1（HesseandPowers，1978）．Ofthe  
estimated2，200tonnes hexabromobiphenylproducedin1974（IARC，1978），about900tonnes  

（Mumma＆Wallace，1975；Neufbldel・al．，1977；IARC，1978）wereusedinABSplasticproducts  

and an evenlargeramountin cablecoatings（Mumma＆Wallace，1975；Neuftld et・a［，1977；  

IARC，1978）．The exactquantityofFireMaster（R）usedin polyurethane fbam fbrautomobile  
uphoIsterywasnotpublished．Thetwolargerconsumersceasedusinghexabromobiphenyl（oneof  

thesein1972）because PBBs did not decomposein the ultimateincineration of scrapped  
automobiles（Neuftldet．al．，1977）（Quoted丘omEHC152（IPCS，1994））．  

IntheEHC152（IPCS，1994），itisstatedthatatthetime，nOuSerSOfhexabromobiphenylhadbeen  

identified（Neuftldel．al，，1977；DiCarloel．al．，1978；Brinkman＆deKok，1980）（Quotedf†om  

EHC152（ⅣCS，1994））．   

2．1．4  Releasestotheenvironment  

Dataforlossintothe environment duringnormalproduction arepublished only fortheUnited  

States・Thefbllowinginfbrmation 

． 

Ofproduct．Theselossesoccurthrough：  

9   
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l）JJJJJ心わJJ〃〟り／／打（JノJ・．・  

In1977，themaximumairlossesasparticulatematteratproductionsiteswereestimatedto  
totall．1kgofPBBs／1000kgmanufactured．   

2）LossesinwastewatersresultingfromthequenchingandwashingofthePBBsasthey  
wererecoveredfromthereactionmass．ThelossesofPBBsto sewersatmanufhcturlng  
Siteswereestimated，in1977，tObe4．6pg／kgofproduct．   

3）Solidlossesiohm（折JLsresultingn－Omdrying，handling，Shippingandtransportation．  

AnestimateofPBBlossesassolidwastetolandnliswas50g／kgofproduct．  

4）⊥∂∬g∫わ肋g∫ロメJ  

Soilsamples魚・Om the bagglng andloading areas of the Michigan ChemicalCorp・  
containedPBBsatconcentrationsof3500and2500mg／kg，reSPeCtively．  

（AbbreviatedfromEHC152（IPCS，1994））  

In1973，anaCCidentalreleaseofPBBsoccurredinMichigan（reftrredtoasthe‖Michigandisaster1．  

in EHC152），When two products manufactured by the Michigan ChemicalCompany were  

inadvertently confused and250－500kg（DiCarlo ei．al．，1978）ofFireMaster（R），instead of  
NutriMaster（R），amagneSiumoxide－basedcattleftedsupplement，Wereaddedtoanimalfbedand  
distributedtofarmswithinthestate・ThecpmpoundisbelievedtohavebeenFireMaster（R）FF－1（e・  
g．，Fries，1985b），eVenifinsomepublicat10nSthenameFireMaster（R）BP－6isused（e．g，，Neuftld  
et．al．，1977；DiCarloet．al．，1978）．Thisaccidentalmixupresultedinwidespreadcontamination  

byPBBs．ChronologicalreportsorreviewsofthePBBdisasteraregivenbyCarter（1976），Gettyet・  

al．（1977），Kay（1977），DiCarloel・al・，（1978），Damstrael・al・，（1982），Zabik（1982），andFries  

（1985b）（QuotedfromEHC152（IPCS，1994））．  

Approximately5350tonnes of hexabromobiphenylwere usedin commercialand consumer  
productsintheUnitedStates，mOStintheproductionofplasticproductswithanestimateduselifb  

of5qlOyears（Neufbldet．al．，1977）．Sincethecessationofproduction，alloftheseproducts，SuCh  

asTVcabinetandbusinessmachinehouslngS，areeXPeCtedtohavebeendisposedofbylandfilling  
Orincineration（Neufbldetal．，1977）（QuotedfromUSATSDR，2004）．  

Hexabromobiphenylcan enter the environment from thewidespread use of name－retarded  
PrOducts．A considerable part ofthe substance produced wi11probably reach the environment  

SOOner Orlaterbecause ofthe high stability ofthese compounds・Furthermore，SOme Ofthese  

chemicalsmayfbrmtoxicpolybrominateddibenzofuransduringcombustionprocesses．  

2．2  EnvironmentaIfate   

2．2．1 Persistence  

TheEHCreview（1994），COnCludesthatpolybrominatedbiphenylsarestableandpersistentinthe  

environment．The degradation of PBBs by purely abiotic chemicalreactions（excluding  

Photochemicalreactions）isconsideredunlikely．  

Inair，thetwoprocessesthatmayresultinslgnincantdegradationortransfbrmationofPBBsare  

photo－OXidationby hydroxyl（OH）radicals and directphotolysis・Based on a struCture－aCtivity  

relationshipfbrtheestimationofhalf－1ivesfbrthegasphasereactionsofhydroxylradicalswith  

organiccompounds（Atkinson1987b），theestimatedhalf－1iftofhexabromobiphenylduetoreaction  

with OH radicalsis182days．Theimportance ofthe photochemicalreaction under sunlight  

illuminationconditionsfbrthedegradation／transfbrmationofPBBsinaircannotbeevaluateddue  
tothelackofinfbrmation．（Abbreviated丘omUSATSDR，2004）  
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