
CAS Number 754-91-6 3M Company

Voluntary Use and Exposure Information Profile

Perfluorooctane sulfonamide

I. CHEAUCAL IDENTIFICATION

Chemical Name: Perfluorooctanesulfonamide
CAS Number: 754-91-6

II. COMIPANY IDENTIFICATION

Company Name: - 3M

SiteLocation: 10746InnovationRoad
CottageGrove,MN 55016

1400 StateDocks Road
Decatur,AL 35601

TechnicalContact: W.A. Weppner
Phone: 651/733-6374
Address: 3M Center,Building236-lB-10

St.Paul,MN 55144

111. ON-SITE ACTIVITIES

CAS # Mfz. (1997) Imported

754-91-6 0 No ConunercialActivity 0

Estimate the amount of subject chemical distributed off-site:

% of manufacture/import

If you have already provided the above information to EPA and itis stillrepresentative please
reference that submission here:
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Na"ative Description and Process Flow Schematic:

3M Company utilizesa process known as Simons Electro-Chemical Fluorination (ECF) to synthesize
organofluorinemolecules. In thisprocess,organicfeedstocksaredispersedinliquid,anhydrous
hydrogen fluoride,and an electriccurrentispassedthroughthesolution,causingthehydrogen atoms
on themolecule tobe replacedwith fluorine.The predominant components oftheproductscreated
by thisprocesshave thesame carbon skeletalarrangement asthefeedstockused,butwith allofthe
hydrogen atoms replacedby fluorine.However, fragmentationand rearrangementofthecarbon
skeletoncan alsooccur and significantamounts of cleaved,branchedand cyclicstructuresmay be
formed. The degreeof fluorinationoftheorganicfeedstockisalsodependentupon thespecific
carbon chainlengthof thefeedstockand parametersoftheECF processsuch as electricalcurrentand
thelengthof timetheprocessisrun.Itispossibleto synthesizefullyfluorinatedor perfluoroorganic
moleculeswhere allofthehydrogen atoms ofthehydrocarbon feedstockhave been replacedby
fluorineatoms. Using theseperfluoroorganicmoleculesasbasicbuildingblocks,unique chemistries
can be createdby furtherreactionswith functionalizedhydrocarbonmolecules.

3M has produced sulfonylbased fluorochemicalscommerciallyforover 40 yearsusingtheECF
process.A basicbuildingblockof suchproductsand thehighestproductionvolume fluorochemical
3M manufacturesisperfluorooctanesulfonylfluoride(POSF). The startingfeedstockforthisreaction

is1-octanesulfonylfluoride.
(Reaction1)

Reaction 1
Energy

C8Hl7so2F + 17 HF ---------> C8Fl7SO2F + 17H2
ECF

I-Octanesulfonylfluoride Perfluorooctanesulfonylfluoride

The electrochemicalfluorinationprocessyieldsabout 35%-40% straightchain(normal)POSF, and a
mixtureofbiproductsand waste of unknown and variablecompositioncomprisedof thefollowing:

1) higherandlowerstraight-chainhomologs,i.e.,n-CnF2n+lS02F,e.g.,C6Fl3SO2F,C7Fl5SO2F,
C9Fl9SO2F whichcompriseabout7% oftheprocessoutput

2) branched-chain,perfluoroalkylsulfonylfluorideswithvariouschainlengths,about 18-20% of the

output

3) straight-chain,branched,and cyclic(non-ftmctional)perfluoroalkanesand ethers,which comprise
about 20-25% of theoutput

4) "tars"(highmolecularweightfluorochemicalbyproducts)and otherbyproducts,includingmolecular
hydrogen,which compriseabout 10-15% oftheoutput.

Because of slightdifferencesinprocessconditions,raw materials,and equipment,themixture
produced by theelectrochemicalfluorinationprocessvariessomewhat from lot-to-lotand from plant-
to-plant.The productthatresultsfrom electrochemicalfluorinationisthusnota purechemical but
rathera mix of isomersand homologues. The commercializedPOSF derivedproductsarea mixture
of approximately70% linearPOSF derivativesand 30% branched POSF derivedimpurities.
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During production,byproductsandwasteproductsareformed.The volatilewasteproducts,such as
perfluoromethane,have been ventedtotheatmosphereinthepast,butplansarebeingimplemented
tocaptureand destroythesereleasesby thermaloxidationoverthenextfew years.The tarshave
been landfilledina hazardouswastelandfillinthepast,butareallcurrentlybeingincineratedatan
in-houseorexternalhazardouswasteincinerator.The byproducts,many ofwhich areincompletely
fluorinatedwithhydrogen atoms stillpresent,canbe recycledback intotheECF processorare
partiallydegradedinstabilizationprocessesand dischargedtocontrolled,in-house,wastewater
treatment systems. The treatment sludge associated with the ECF process has been either landfilled

orland-incorporatedinthepast,but allof thistreatmentsludgeisbeing landfilledoff-sitesinceearly

1998.

POSF isitselfa commercially viableproduct,but isprimarilyan importantintermediatein the

synthesisof substancesused inmany other3M fluorochemicalproducts. The majorityisused to

produce functionallyderivatizedfluorochemicalsand high molecular weight polymeric products.

Unique chemistriescan be createdby derivatizingPOSF through the sulfonylfluoridemoiety ofthe
molecule using conventionalhydrocarbon reactions.POSF isreactedwith methyl or ethylamine to

produce eitherN-methyl or N-ethylperfluorooctanesulfonarnide(MEFOSA or ETFOSA). Some ofthe
MEFOSA and ETFOSA isisolatedto be used as intermediatesto be reactedto form othermaterials.

The majorityof theMEFOSA and ETFOSA isnot isolatedand subsequentlyreactedwith ethylene

carbonateto form eitherN-methyl or N-ethylperfluorooetanesulfonamido ethanol.These arethe

principalbuildingblocks ofthe 3M product lines.

- -----------------------------------------------

CAS number754-91-6,perfluorooctanesulfonamide(R-SO2NH2),isasmallundesiredbyproductof
the reactionofPOSF with methyl or ethylaminebecause ofthe presenceof a smallamount of

ammonia (NH3) inthemethyl or ethylamineraw material.Perfluorooctanesulfonamide isnot
produced fora commercial purpose. This chemical ispresentinvery smallamounts (0.1% or less)in

the variousPOSF based intermediatesproduced by 3M. Itcan theoreticallybe presentin final3M

productsbutiscurrentlymonitored only in 3M FDA regulatedindirectfood additiveproducts.Itis

presentatapproximately 0.01% inthe latterproducts.
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The followingblockflowdiagram describestheprocessdiscussedabove.

BLOCK FLOW DIAGRAM
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IV. SITE RELEASE AND TRANSFER INFORMATION FOR TRI CHEMICALS

Not applicable.

V. SITE RELEASE AND TRANSFER INFORMATION FOR NON-TRI CHEMICALS

Whileanalyticalmethodshaveimprovedovertime,largevariabilitystillexistsforcertainmatrices
and compounds, so dataavailableforthisreportismostlyofa qualitativenature.Although limited
monitoringdataexists,most emissionand wasteestimatesarebased upon processmodels and
engineeringcalculations.Engineeringcalculations,however,have limitationswithrespectto
fluorochemicalsbecausefluorochemicallosseswere notalwaysincludedintheanalysisofeach
intermediatestep.

The accuracyoftheemissionsdatasubmittedvariesdue toseveralfactors.Batch processsystems
aredifficulttomeasure due toquicklychangingprocessconditions,ventingpressuresand difficulty
inisolatingprocessestotakemeasurements. Additionally,theuniquecharacteristicsofthese
compounds causethem tobehavedifferentlyfrom conventionalcompounds, and physicalchemical
datapropertiesarenotavailableforallintermediatereactionstepsinthepast.

A. ON-SITE AIR RELEASES

ALL PLANTS - Fugitive emissions may occur from vacuum charging from drums, sampling

from reactors,drumniing ofproduct/intermediate,flakingmonomer, dryingoperations.
Materialsmay be handled ina molten or solidstate;vapors areproduced from molten

material. Industrialhygiene monitoring has been conducted forsome compounds. Some
minor amounts ofthesecompounds have been detectedas fugitiveemissions during

industrialhygiene exposure testing.

Emission estimatesare based upon existingprocess models and engineering calculationsfrom
the facility.Fugitiveemissionsmay have occurredduring some handling stepsbut have not

been quantified.

Estimated Total Estimated % #days/years

Annual Releases Accuracy of releaseoccurs

(lbs.) Estimate (optionsi)

Fugitive(non-point) No data available.

Stack (point) No data available.

Comments:
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B. WATER RELEASES FROM SITE

Decatur, AL

The datapresentedispartofwastewatertestingconductedin1998,sincetheindividual
compounds of interestwere not analyzed inthe 1997 wastewater materialbalance due to

method availabilityand initialprogram focus.The 1998 datahas not been adjustedfor
production levelsin 1997,sincemost productionremained atsimilarlevels.

Materialsinthe sludge and wastewater may resultfrom productionlossesinthe

manufacturing of thesecompounds orfrom the hydrolysisof more complex molecules.

Estimated Total Estimated %

Annual Releases Accuracy of

Obs.) Estimate (optional)

Water releases: 370

Number of days/year releaseoccurs: 250 days/year

Receiving Water Name: Baker's Creek atJunctionwith Tennessee River

NPDES Number: ADL004023164

Comments:

CottaizeGrove, MN
Estimated Total Estimated %

Annual Releases Accuracy of

(lbs.) Estimate (optional)

Water releases: No data available.

Number of days/year releaseoccurs:

Receiving Water Name:

NPDES Number:

Comments:

Cordova, IL

Estimated Total Estimated %

Annual Releases Accuracy of

(lbs.) Estimate (options[)

Water releases: No dataavailable.
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Number of days/year releaseoccurs:

Receiving Water Name:

NPDES Number:

Comments:
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C. ON-SITE LAND RELEASES

Decatur, AL

The landtreatmentofDecatursludgewas discontinuedinearly1998. Sludgeisnow
transportedtoan offsitelandfill,afterpassingtluougha thickenerand a sludgepress.An
impoundment was used in1997 aspartofthewastewatertreatmentoperationbutisnow only
used forback-upoperation.Levelsofthecompound inthesludgewere determinedfrom
wastewaterdata.

Estimated Total Estimated %
Annual Releases Accuracy of
(lbs.)(1997) Estimate (optional)

Landfill No dataavailable.
Land Treatment/Land Amendment 30
Surface Impoundments, 0
Underground Injection 0
Other (specify):

Comments:

Cordova, IL

The manufactureof thesecompounds has been discontinuedso thesereleaseshave alsobeen
discontinued.

Engineeringcalculationswere usedtoestimatetheamount ofmaterialdischargedto
wastewater. The amount ofmaterialdischargedtothesludgewas determinedthroughuseof
existingremovalefficiencytestingresultsfrom anotherfacility.

Estimated Total Estimated %
Annual Releases Accuracy of
(lbs.)(1997) Estimate (optional)

Landfill 0
Land Treatment/Land Amendment < 9
SurfaceImpoundments 0
Underground Injection 0
Other (specify):
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Comments:

Cottage Grove,

Sludge from the Cottage Grove facilityissenttoan off-siteindustriallandfill

Estimated Total Estimated %

Annual Releases Accuracy of

(lbs.) (1997) Estimate (optional)

Landfill 0
Land Treatment/Land Amendment 0

Surface Impoundments 0
Underground Injection 0

Other(specify):

Comments:

C. OFF-SITE TRANSFERS

Dl. Transfer toPubliclyOwned Treatment Works (POTW)

Processwastewatersaremanaged inan on-sitewastewatertreatmentfacilityand arenot sent

tothe POTW.

Number of days/year the releaseoccurs:

Annual Transfer (lb):

Estimated % Accuracy ofTransfer Estimate (optional)(%):

POTW Name:
StreetAddress:

City: Country:

State: Zip Code:
NPDES Number:

Comments:

D2. TRANSFERS TO OTHER OFF-SITE LOCATIONS

General Waste Information: There islimitedinformationby CAS number forcompound

specificreportingand off-sitetransferscannot be readilyverified.Rather,wastes are

classifiedby halogen content,regulatorywaste codes,physicalpropertiesand non-specific
fluorochemicalcategories.Where wastes aretrackedby CAS number, the amounts have been

included.
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EstimatedTotal Estimated%
Annual Releases Accuracy of
(lbs.) Estimate(optional)

Incineration: No specificCAS number dataavailable.

Wastewater Treatment 0
(ExcludingPOTW)

Underground Injection 0

Hazardous Waste (RCRA No specificCAS number data available.
SubtitleC) landfill

OtherLandfill No specificCAS number data available.

Recycleor Recovery No specificCAS number data available.

Unknown orOther

Comments:
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VI. ON-SITE WORKPLACE EXPOSURE

ThisinformationwillassistEPA incharacterizingthenumber ofworkers potentiallyexposed
and themagnitude,frequency,and durationofpotentialexposure.When providing
monitoringdata,ensurethatdataislinkedwithworker activitiesdescribedinquestion2.

1. Estimatethe number ofworkers potentiallyexposedroutinelytothesubjectchemical
foreachoftheexposuredurationtimes.Ifa worker isinvolvedinmore than one
activity,enteronlyhis/hermost typicalactivityinthetable.Don'tcounta worker more
activity,enteronlyhis/hermost typicalactivityinthetable.Don'tcounta worker more
thanonce.The totalnumber inthetableshouldequalthetotalnumber ofworkers
potentiallyexposed.

Hrs/day
<10 10-100

Da
100-250 >250

<2.5
25-1
1-8
>8

2. Describetheroutineworker activitiestowhich theworkers in question1 areexposed:
sampling,removal offiltercake,and drumming ofliquids,manufacture an article,etc.
For theseactivities,describethephysicalstateofthesubjectchemical(liquid,gas,
particulate,or aerosol,etc.)and,ifina mixture,thechemical'sconcentration:

Thismaterialisnothandledatany ofthefacilities.

3. Provideindustrialhygienemonitoringdata,ifavailable,witha briefdescriptionofthe
samplingmethod and exposurescenariomonitored,e.g.,describethe specificworker
activitiesperformed by theindividualsmonitored.For privacyconsiderations,pleasedo
not includeany personalidentifierssuch as a worker'sname or socialsecuritynumber
withany datasubmittedtoEPA.

4. Brieflydescribetheengineeringcontrolsused tominimize exposuretothischemical:
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5. Brieflylistthe personalprotectiveequipment your workers regularlywear to prevent

exposure of thischemical:

COMAMNTS:
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VII. CHEMICAL END USES

A. END USE AS AN INTERMIEDIATE CONSUMEED TO MAKE OTHER CHEMICALS

Al. On-SiteUse asa Intermediate:

% oftotal

Product chemicalclass volume ofsubject

or productchemical chemicalmanufactured
(IncludeCAS number ifappropriate) orimported

As reportedinPartM, p.2

A2. Off-SiteUse as an Intermediate

% oftotal
Product chemicalclass volume ofsubject

or product chemical chemical manufactured

(IncludeCAS number ifappropriate) or imported

As reported in Part Ul, p.2
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Use Number 1 of 1
DescriptionofChemical End Use:

Percentoftotalmanufacturedorimported Check allphysicalforms ofthe

volume goingtothisuse: ± chemicalduringthisuse:

Ifused ina mixturecheck appropriatebox Aerosol
toindicateweightfraction.Average Dry Powder

valuesareacceptable: Pelletsorlargecrystals
Water orsolvent- wet solid

<1 Gas orvapor

1-30% Liquidsolution

30-60% Other(Explain)

60-90%
>90%


