
ペルフルオロオクタンスルホン酸の危険性の概要  

兆候はまったく示されなかった。   サル一斗、ルサンフィッシュ：BCFk＝2796  

※上記の値は、POPs条約付属書Dの  

3．7年以上と算出された。   適切な可能性がある。   

【BMF（経口的生物濃縮係数）】   

OPPTSフ0ロト］ル835．2210）   ・ホッキョクデマ：BMF＞160（ホッキ］クアサうシ   

・半減期は41年以上とされた。  中の濃度から推計）  

※人為的発生源から最も遠く離れた北  0．07mg／kg／day（  

極圏の動物において高濃度の  

※PFOSFは水中で速やかに加水分解           PFOSが検出されていることに留意。   

【発生毒性】  されPFOSを生成する知見が別途  魚類・魚食性鳥類など食物連鎖上の   

得られている。   低位種においてもPFOSが検出。ま  ラット（二世代経  

た、ワシなど捕食生物種は、低位にあ  NOAEL：0．1mg／k  

る鳥類よりも高濃度のPFOSを蓄積  0．4nlg／kg／dayて  

することが認められている。このこと  下、1，6mg／kg／t  

は、PFOSの残留性と長期蓄積性に  

よるものである。   

ラット（♀）：妊娠  

25mg／kgで全児   

【慢性毒性】  

ユスリカ C／1／ro／10mU5亡e／Iね∩5：  

10dNOEC＝0．0491mg／L（成長・生存）   

強苛   90日）  

て   

て  

18mg／kg／dayで全  

で半数死亡、  

で¢   

2（  

胸   HDL、コレ  

低下  

）：0．06（♂）、  

♀）で肝細胞の病理組  

口）：  

g／day  

Fl児体重増加量低  

でFl世代生存率  

重  

17－20日目の  
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・PFOSは疎水性・疎油性であるため  

POPsに特有な脂肪組織に蓄積する  
という典型的パターンに該当しない。  

また、PFOSは物理化学的特性が特  

異なため、生物蓄積のメカニスームは他の  

POPsと異なる。  
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仁方ECU¶VESU〃M尺Y  

1 lNTRODUCTlON 

す．†CJIeJ〃fcaJJde〝ff少Of肋ep′OpO5eds〟b5ね〃Ce  

OnJuly14，2005，thegovernmentof・SwedenmadeaproposalfbrlistlngPernuOrOOCtaneSulfbnate  
（PFOS）and96PFOS－relatedsubstancesinAnnexAoftheStockholmConventiononPersistent  
OrganicPollutants（POPs）．  

Chemicalname：PernuorooctaneSulfonate（PFOS）  

Molecularfbrmula：C8F17SO3－  

PFOS，aSananion，doesnothaveaspecincCASnumber．Theparentsulfonicacidhasarecognised  

CASnumber（CASNo．1763－23－1）．Someexamplesofitscommerciallyimportantsaltsarelisted  

below：  

Potassiumsalt（CASNo．2795－39－3）  

Diethanolaminesalt（CASNo．70225－14－8）  

Ammoniumsalt（CASNo．29081－56－9）  

Lithiumsalt（CASNo．29457－72－5）  

Structura）fbrmula：  

Figurel．StruCturalformulaofPFOSshownasitspotassiumsalt  

PFOSisafu11ynuorinatedanion，Whichiscommonlyusedasasaltorincorporatedintolarger  

polymers．PFO′Sanditscloselyrelatedcompounds，WhichcontainPFOSimpuritiesorsubstances  

WhichcangiverisetoPFOS，aremembersofthelargefamilyofpernuoroalkylsulfonate  

Substances．InitsregulatorymeasuresonPFOS，theEUhasaddressedallmoleculeshavingthe  

fbllowlngmOlecularfbrmula：C8F17SO2Y，WhereY＝OH，metalorothersalt，halide，amideand  

Otherderivativesincludingpolymers（EuropeanUnion2006）・  

ThephysicalandchemicalpropertiesofthepotassiumsaltofPFOSarelistedinTable2・  

1■  ′一隻i   
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Table2．PhysicalandchemicalpropertiesofPFOSpotassiumsalt．  

（DatafromOECD，2002，unlessotherwisenoted），  

－  

や締弼∴ 漁ノふ†、■畑㌣  扉 

Appearanceatnormaltemperatureand   
Whitepowder   

preSSure   

Molecularweight   538g／mol   

VapourPressure   リ1xlO‾4pa   

519mg几（20士0，50C）  
Watersolubilityinpurewater  

680mg几（24－250C）   

Meltingpolnt   ＞4000C   

Boilingpolnt   Notmeasurable   

LogKow   Notmeasurable   

Air－WaterPartitioncoe用cient   ＜2xlO‾6（3M，2003a）   

HenげsLawConstant   3ラ09xlO－9atmm3／moIpurewater   

PFOScanbefbrmed（byenvironmentalmi9rObialdegradationorbymetabolisminlarger  
Organisms）fromPFOS－relatedsubstances，1・e■，mOleculescontainingthePFOS－mOietydepictedin  

Figurel・AlthoughtheultimatenetcontributionofindividualPFOS－relatedsubstancestothe  
environmentalloadingsofPFOScannotbepredictedreadily，thereisapotentialthatanymolecule  
COntainingthePFOSmoietycouldbeaprecursortoPFOS・  

ThemajorityofPFOS－relatedsubstancesarepolymersofhighmolecularweightsinwhichPFOSis  
Onlyafractionofthepolymerandnnalproduct（OECD，2002）・PFOS－relatedsubstanceshavebeen  

dennedsomewhatdifferentlyindifftrentcontextsandtherearecurrentlyanumberoflistsof  

PFOS－relatedsubstances（Table3）．ThelistscontainvaryingnumbersofPFOS－relatedsubstances  

thatarethoughttohavethepotentialtobreakdowntoPFOS．ThelistsoverlaptovarylngeXtentS  
dependingonthesubstancesunderconsiderationandtheoverlapbetweennationallistsofexistlng  

chemicals．   
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Table3．NumberofPFOS－relatedsubstancesasproposedbyUK－DEFRA，US－EPA，OECD，  

OSPAR，andCanada  

RPAandBRE（2004）  96   

US－EpA（2002，  

2006）   
881＋1831   

OECD（2002）   1721（22classesof  
Perfluoroalkylsulfbnate  
Substances）   

OSPAR（2002）   48   

EnvironmentCanada   57  
（2006）  

1 

perfluorinatedsubstanceswithdifferentcarbonchainlengthsareincludedinthelist．  

AlargenumberofsubstancesmayglVerisetoPFOSandthuscontributetothecontamination  

PrOblem・DEFRAintheUnitedKingdom（RPAandBRE，2004）hasrecentlyproposedalistof96  

PFOS－relatedsubstances・However，thepropertiesofthe96substanceshavenotgenerallybeen  

determined・Accordingto3M（submissiontothesecretariatofStockholmConvention（SC），2006），  

theymayhaveverydiffbrentenvironmentalcharacteristicssuchassolubility，Stabilityandabilityto  

beabsorbedormetabolised・Nevertheless，thedocumentbytheUnitedKingdominfersthatallof  

thesesubstanceswouldgiverisetothennaldegradationproductofPFOS（RPAandBRE，2004）．  

EnvironmentCanada，secologlCalriskassessmentde坑nesPFOSprecursorsassubstances  

COntainingtheperfluorooctylsulfbnyl（C8F17SO2，C8F17SO3，，OrC8F17SO2N）moietythathavethe  

potentialtotransfbrmordegradetoPFOS（EnvironmentCanada，2006）．Theterm”precursor”  

appliesto，butisnotlimitedto，SOme51substancesidentinedintheecologlCalassessment・  

However，thislistisnotconsideredexhaustive，aSthereヮaybeotherpernuorinatedalkyl  

COmPOundsthatarealsoPFOSprecursors・ThisinfbrmatlOnWaSCOmpiledbasedonasurveytO  
industry，eXpertjudgementandCATABOLmodelling，inwhich256perfluorinatedalkyl  

COmPOundswereexaminedtodeterminewhethernon－fluorinatedcomponentsofeachsubstance  

WereeXPeCtedtodegradechemicallyand／orbiochemica11yandwhetherthennalpernuorinated  
degradationproductwaspredictedtobePFOS．Whiletheassessmentdidnotconsidertheadditive  

efftctsofPFOSanditsprecursors，itisrecognizedthattheprecursorstoPFOScontributetothe  
ultimateenvironmenta1loadingofPFOS・Precursorsmayalsoplayakeyroleinthelong－range  
transportandsubsequentdegradationtoPFOSinremoteareas，SuChastheCanadianArctic．   

1．2ConcIusionofthePOPReviewCommitteeonAnnexDinfbrmation  

ThePersistentOrganicPollutantsReviewCommittee（POPRC）evaluatedAnnexDinfbrmationat  
theFirstmeetlngOfthePOPRC，Geneva，7－11November2005，and concludedthatPFOS  

infbrmationmeetsthescreeningcriteriaspecinedinAnnexD（decisionPOPRC－1／7：  

Pernuorooctanesulfbnate）．  

■ ■  【 「－▼   

丁  
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丁．3βaねSO〟rCe5  

ThisdocumentonPFOSmainlybuildsoninfbrmationthathasbeengatheredinthehazard  

assessmentreportpreparedbytheUKandtheUSAfbrtheOECD，andintheUKriskreduction  

Strategy：  

／－「ハ′ご肌（’りγ肌′′川川〃／、・、●ハ′′中ソ…〃…ト／／′‘′ハ／・・hL・ヾ・仙●・イ仙／／′′…仙〟八一  

．＼●J／／／川JJ八・川′‘／J／ト＼1J／／・、－イ川ソハ州JJり／／〃′ハ・川〃仙・．んり〃J．1んl一／仙Ⅳ・イ／／八・（ソJしWJ＝J八（’り／〃／J〃〃ハ・‘J仙／／／Jl・  

廿川・AJ岬ハJりl・り〃川‖〃Jし・lJ／．、．／’ハJJし・Jl人・、川Jl／仙り八吊仙イりXl・．りJ・ゞ‘J肛、り〃り〃ノりI●J．、川ノいJ〃J＝’什  

′γ・lリ川Jり／川〃l／／帖lイサ川川／、／’川ハ．ご／・＼1什し・′′′毎J■ご川じ  

／（／ 

． 

／山′・‘J／．・り山／／●吊′川／／／Jl・／、川・′′川′〃れ〃〟．h・′′リソJ一′イ・町中′′‘／‘′′′‘／肌′／八  

Recentrelevantinfbmationfromtheopenscienti坑cliterature（uptoMay2006）isalsoincluded．  

DatasubmittedbyPartiesandobservers，Whichhavebeenconsidered，arealsoincludedinthis  

reportwhentheyaddnewinfbrmation・  

1．4Summaryofassessmentandmanagementunderotherprograms  

ThehazardassessmentofPFOS，preParedbytheOECDin2002，COnCludedthatthepresenceand  

thepersistenceofPFOSintheenvironment，aSWellasitstoxicityandbioaccumulationpotential，  

indicateacauseofconcernfbrtheenvironmentandhumanhealth．  

Anenvironmenta！riskassessment，PreParedbytheUK－EnvironmentAgency，anddiscussedbythe  
EUmemberstatesundertheumbre11aoftheexistingsubstancesregulation（ESRDIR793／93）  
showsthatPFOSisofconcern，  

ThennalEnvironmentCanada／HealthCanadaassessmentsofPFOS，itssaltsanditsprecursors  

werereleasedinJuly2006．TheecologlCalriskassessmenthasconcludedthatPFOSanditssalts  
arepersistentandbioaccumulative，andthatPFOS，itssaltsanditsprecursorshaveimmediateor  

long－termharmfu1efEbctsontheenvironment（EnvironmentCanada，2006）．  

TheEUhasrecentlydecidedonrestrictionsonthemarketinganduseofPFOS（EuropeanUnion，  

2006）．ThemeasurescoverPFOSacid，itssaltsandPFOSderivatives，includingPFOSpolymers．  

ThedecisionprohibitstheplaclngOnthemarketanduseofthesecompoundsasasubstanceor  
COnStituentofpreparationsinaconcentrationequaltoorhigherthanO，005％bymass．Furthermore，  

Semi－nnishedproductsand articles，COntainlngPFOSmorethanO，1％bymassareprohibited・  

Somederogationsare，however，grantedinthedecision．Theseincludecertainusesin  

Photolithographyprocesses，inphotographiccoatlngSandinmetalplatlng，hydraulicfluidsfbr  

aviationandfirefightingfbamsthathavealreadybeenplacedonthemarket・  

TheUKandSwedenhaveproposedthefbllowingclassincationfbrPFOSinEU（2005）‥  

T Toxic 

R40Carcinogencategory3；limitedevidenceofcarcinogenicefftct  

R48／25Toxic；dangerofseriousdamagetohealthbyprolongedexposureifswallowed  

R61Maycauseharmtotheunbornchild  

R51／53Toxictoaquaticorganisms，mayCauSelong－termadverseeffectsintheaquatic  

environmenthas，   
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NorwaylSnOWCOnSideringaproposaltoprohibittheuseofnrenghtingfbamscontalnlngPFOS  

andPFOS－relatedcompounds，Whichisthem叫OruSeOfthesecompoundstodayinNorway．  

TheEnvironmentalProtectionAgen9y（EPA）intheUSAnnalizedtwoSignincantNewUseRules  
（SNURs）in2002，requiringcompanleStOinformtheEPAbefbremanufacturingolimporting88  

1istedPFOS－re］atedsubstances．TheEPAproposedanadditionalSNURundersectlOn5（a）（2）ofthe  

ToxicSubstancesControIAct（TSCA）inMarch2006toincludewithinthescopeofthisregulation  
another183perfluoroalkylsulfbnateswithcarbonchainlengthsofnvecarbonsandhigher．The  
EPAfurtherproposedanamendmenttothePolymerExemptlOnru1einMarch2006whichwould  

removefromexemptionpolyTerSCOntainingcertainpernuoroalkylmoietiesconsistingofCF3－Or  
longerchains，andwouldrequlrethatnewchemicalnotincat10nSbesubmittedonsuchpolymers・   

す．5Sね山50f〟IeCJIemfcaJ〟〃der血fe〝7affo〃aJco〃ye〃ffo〃5  

0SPAR：PFOSwasaddedtothelistofChemicalsfbrPriorityActioninJune2003．  

PersistentOrganicPollutantsProtocoltotheLong－RangeTransboundaryAirPollutionConvention  
（“LRTAP”）：TheExecutiveBodyoftheUNECELRTAPConventionagreedthatPFOSbe  
COnSideredaPOPasdefinedundertheProtocolonPOPsandrequestedthattheUNECETask  
ForceonPOPscontinuewiththereviewofthesubstanceandexplorlngmanagementStrategleS．   

2SUMMARYINFORMAT10N RELEVANTFORTHERISKPROFILE   

2．†So〟rCe5   

2．1．1Production andtrade  

ThemainproductionprocessofPFOSandPFOS－relatedsubstancesiselectro－Chemical  
fluorination（ECF），utilizedby3M，them毎orglobalproducerofPFOSandPFOS－related  

Substancespr10rtO2000．  

川ハ叫／J仙〃・〃M／／りJ＝′んで〃－り－L九り山川／、J伽りJ●JJJ（J／…Jり・．tソ十  

C8H17SO2Cl＋18HF一ナC8F17SO2F＋HCl＋byproducts  

Thereactionproduct，PernuOrOOCtaneSulfonylnuoride（PFOSF）1istheprやaryintermediatefbr  
SynthesisofPFOSandPFOS－relatedsubstances．TheECFmethodresultslnamixtureofisomers  

andhomologueswithabout35－40％8－CarbonstraightchainPFOSF，However，thecommercial  

PFOSFproductswereamixtureofapproximately70％linearand30％branchedPFOSFderivate  
impurities．TheglobalproductionofPFOSFby3Muntiltheproductionceasedisestimatedtohave  
been13，670metrictonnes（1985to2002），Withthelargestyearlyproductionvolume，3700metric  

tonnesofPFOSandPFOSrelatedsubstances，in2000（3M，SubmissiontoSC，2006）．PFOSFmay  

befurtherreactedwithmethyl－OrethylaminetofbrmN－ethyl－andN－methylperfluorooctane  
SulfamideandsubsequentlywithethylenecatbonateresultinginN－ethyl－and－methyl－  

Perfluor？OCtaneSulfamidoethanol（ルEtFOSEandN－MeFOSE）・N－EtFOSEandN－MeFOSEwere  
thepnncIPalbuildingblocksof3M’sproductlines．PFOSisformeda魚erthechemicalor  

enzymatichydrolysisofPFOSF（3M，1999）．  

Otherproductionmethodsfbrpernuoroalkylatedsubstancesaretelomerisationandoligomerisation．  

However，tOWhichextentthesemethodsareappliedforproductionofPFOSandPFOS－related  

substancesisnotevident．  

】 
IntheOECDreport，2002，perfluorooctanesulfbnylfluorideisd）breviatedPOSF・   
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On16May2000，3Mannouncedthatthecompanywouldphase－OutthemanufactureofPFOSand  

PFOS－relatedsubstancesvoluntarilyfrom200lonwards．Bytheendof2000，about90％of3M’s  

productionofthesesubstanceshadstoppedandinthebeginnlngOf2003theproductionceased  

completely 

3M’svoluntaryphase－OutOfPFOSproductionhasledtoareductionintheuseofPFOS－related  
Substances．Thisisduenotonlytothelimitedavailabilityofthesesubstances（3Mhadatthetime  

thegreatestproductioncapacityofPFOS－relatedsubstancesintheworld），butalsotoactionwithin  

therelevantindustrysectorstodecreasecompanies′dependenceonthesesubstances 

TheUSEnvironmentalProtectionAgency（USEPA）compiledalistofnon－UScompanieswhich  
arebelievedtosupplyPFOS－relatedsubstancestotheglobalmarket・Ofthese（andexcludingthe  
plantof3MinBelgium），SixplantsarelocatedinEurope，SixarelocatedinAsia（ofwhichfburare  

inJapan）andoneinLatinAmerica（OECD，2002）・However，thislistmaynotbeexhaustiveor  

current 

AccordingtotherecentsubmissionfromJapantothesecretariatoftheStockholmConvention，  

2006，thereisonemanufacturerinJapanstillproducingPFOSandwithaproductionamountofl－  

10tonnes（2005）．ThesubmissionfromBrazilstatesthatlithiumsaltofPFOSisproducedbutthat  

noquantitativedataisavailable・   

2．1．2Uses  

Pernuorinatedsubstanceswithlongcarbonchains，lnCludingPFOS，arebothlipid－rePellentand  

water－repellent．Therefbre，thePFOS－relatedsubstancesareusedassurface－aCtiveagentsin  

differentapplications．Theextremepersistenceofthesesubstancesmakesthemsuitablefbrhigh  
temperatureapp！icationsandfbrapp！icationsincontactwithstrongacidsorbases・Itisthevery  

StrOngCarbon－fluohnebindingpropertythatcausesthepersistenceofpernuorinatedsubstances 

ThehistoricaluseofPFOS－relatedsubstancesinthefollowlngaPPlicationshasbeenconnrmedin  

theUSandtheEU 

・Firenghtingfbams  

● Carpets  

・Leather／apparel  

・Textiles／uphoIstery  

・Paperandpackaging  

Coatings and coating additiveses 

・IndustrialandhouseholdcleanlngPrOducts  

Pesticides and insecticideses 

IntheUKstudy（RPAandBRE，2004），detailedinforrnationhasbeenreceivedftomthefbllowing  

sectorsthatcurrentlyusePFOS－relatedsubstances 

・Useofexistlngnrenghtingfbamstock  

・Photographicindustry  

・Photolithographyandsemiconductor  

・Hydraulicfluids  

Metal platingng 

9   
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ThesectorspresentedaboveaccountfbrtheUKbutareconsideredtoberepresentativeforEu  
However，deviationinthecurrentusepatternbetweenEUcountriescannotbeexcluded，  

PFOSanditsprecursorsarenotmanufacturedinCanadabutratherareimportedaschemicalsor  
PrOductsforCanadianuses．Theymayalsobecomponentsinimportedmanufacturedarticles．Itis  

estimatedthatthem毎0rityofPFOShasbeenusedaswater，Oil，SOilandgreaserepellents（e．g．on  

fabric，leather，PaPer，PaCkaging，rugSandcarpets）andassurfactants（e，g・innre坑ghtingfbams  

？ndcoatingadditives）匹nvironmentCanada，2006）・  

PFOSanditsprecursorsarenotmanufacturedintheUS，butcanbeimportedeitheraschemicalsor  

inproductsfbrthespecinclimitedusesthatwereexcludedfromregulation・Thesecompnseuseas  
ananti－erOSionadditiveinaviationhydraulicfluids；uSeaSaCOmPOnentOfaphotoresistsubstance，  

includingaphotoacidgeneratororsurfactant，OraSaCOmPOnentOfananti－reneCtivecoatlng，uSed  

inaphotomicrolithographyprocesstoproducesemiconductorsorsimilarcomponentsofelectronic  
OrOtherminiaturizeddevices；uSeincoatlngSfbrsurfacetension，Staticdischarge，andadhesion  

COntrOlfbranaloganddigitalimaglngⅢms，PaPerS，andprintlngplates，OraSaSurfactantin  

mixturesusedtoprocessimaglngnlms；anduseasanintermediateonlytoproduceotherchemical  
Substancestobeusedsolelyfortheseuses．Historically，PFOSanditsprecursorswerealsousedas  

Surfactantsin坑renghtingfbamsandinindustrialandhouseholdcleanlngprOducts；1nCarPet，  

textile，1eather，andpapercoatlngS；andintermiteandantbaitinsecticideproducts．StocksofPFOS  

andPFOS－COntainlngprOductsthatwereinexistenceatthetimetheUSregulationswere  
promulgatedin2002couldcontinuetobeusedinanyapplicationuntiltheywereconsumed  
withoutviolatlngtheregulation，eXCePtthatthePFOS－relatedinsecticideproductsaresuりjecttoa  

phase－OutagreementPrOhibitingtheiruseafter2015・  

ThetablebelowoutlinestheestimatedcurrentdemandfbrPFOS－relatedsubstancesinthese  

applicationsintheEU（RPAandBRE，2004）．  

InthesurveyOnprOductionanduseofPFOSandrelatedsubstancesperfbrmedbyOECDin2004  
（published2005），dataconcerningPFOSweredifnculttoseparatefromdataonother  

PernuOrOalkylsulfbnates．   

FireFightingFoams  
Thenrenghtingfbamscanbegroupedintwomaincategories：   

・Fluorine－COntainingfoamtypes（someofthemconsistofPFOS－relatedsubstances）   

・Fluorine一丘eefbamtypes  

SincetheannouncementofthevoluntarycessationofproductionofPFOS－relatedsubstancesby  

3M，thepresenceofPFOSinnre貞ghtingfbamshasgraduallydecreased（RPAandBRE，2004）．  

10   




