
CAS Number 31506-32-8 3M Company

Voluntary Use and Exposure Information Pro:rile

N-Methyl perfluorooctanesulfonamide

1. CBEMICAL IDENTIFICATION

Chemical Name: N-Methyl perfluorooctanesulfonamide(MEFOSA)

CAS Number: 31506-32-8

11. COMPANY IDENTIFICATION

Company Name: 3M

Site Location: 10746 Innovation Road
CottageGrove,MN 55016

1400 StateDocks Road
Decatur,AL 35601

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

St.Paul,NN 55144

111. ON-SITE ACTMTIES

CAS # Mfg. (1997) Imported

31506-32-8* < 100,000 0

Estimate the amount of subject chemical distributed off-site,:0

*Submittedin1998 TSCA ITJR.Significantproductionoccursthatisnon-isolatedand non-reportableunder

TSCA.
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Narrative Description and Process Flow Schematic:

3M Company utilizes a process known as Simons Electro-Chemical Fluorination (ECF) to synthesize

organofluorinemolecules. In thisprocess,organic feedstocksaredispersedinliquid,anhydrous

hydrogen fluoride,and an electriccurrentispassed through the solution,causing the hydrogen atoms

on the molecule to be replacedwith fluorine.The predominant components of the productscreated

by thisprocess have the same carbon skeletalarrangement asthe feedstockused, but with allof the
hydrogen atoms replacedby fluorine.However, fragmentationand rearrangementof the carbon

skeletoncan alsooccur and significant*amountsof cleaved,branched and cyclicstructuresmay be
formed. The degree of fluorinationofthe organicfeedstockisalsodependent upon the specific
carbon chain lengthof thefeedstockand parameters of theECF processsuch as electricalcurrentand

thelengthof time the processisrun. Itispossibleto synthesizefullyfluorinatedor perfluoroorganic

molecules where allofthe hydrogen atoms of thehydrocarbon feedstockhave been replacedby
fluorineatoms. Using theseperfluoroorganicmolecules as basicbuildingblocks,unique chemistries

can be createdby furtherreactionswith fimctionalizedhydrocarbon molecules.

3M has produced sulfonylbased fluorochemicalscommercially forover 40 yearsusing the ECF
process. A basicbuildingblockof such productsand thehighestproductionvolume fluorochemical

3M manufacturesisperfluorooctanesulfonylfluoride(POSF). The startingfeedstockforthisreaction

isI-octanesulfonylfluoride.

(Reaction1)

Reaction 1
Energy

C8Hl7SO2F + 17 BF ---------> C8Fl7so2F + 17 H2

ECF

I-Octanesulfonylfluoride Perfluorooctanesulfonylfluoride

The electrochemicalfluorinationprocessyieldsabout 35%-40% straightchain (normal)POSF, and a

mixture of biproductsand waste of unknown and variablecomposition comprised of the following:

1) higherandlowerstraight-chainhomologs,i.e.,n-CnF2n+IS02F,e.g.,C6Fl3SO2F, C7Fl5SO2F,

C9Fl9SO2F whichcompriseabout7% oftheprocessoutput

2) branched-chain,perfluoroalkylsulfonylfluorideswith variouschain lengths,about 18-20% of the

output

3) straight-chain,branched,and cyclic(non-functional)perfluoroalkanesand ethers,which comprise

about 20-25% of the output

4) "tars"(highmolecular weight fluorochemicalbyproducts)and otherbyproducts,includingmolecular

hydrogen, which comprise about 10-15% oftheoutput.

Because of slightdifferencesinprocess conditions,raw materials,and equipment, themixture
produced by the electrochemicalfluorinationprocessvariessomewhat from lot-to-lotand from plant-
to-plant.The product thatresultsfrom electrochemicalfluorinationisthus not a pure chemical but

rathera mix of isomers and homologues. The commercialized POSF derivedproducts area mixture
of approximately 70% linearPOSF derivativesand 30% branched POSF derivedimpurities.
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Duringproduction,byproductsandwasteproductsareformed. The volatilewaste products,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,can be recycledback intotheECF processorare
partiallydegradedinstabilizationprocessesand dischargedtocontrolled,in-house,wastewater
treatmentsystems.The treatmentsludgeassociatedwiththeECF processhasbeen eitherlandfilled
orland-incorporatedinthepast,butallofthistreatmentsludgeisbeinglandfllledoff-sitesinceearly

1998.

POSF isitselfa commerciallyviableproduct,butisprimarilyan importantintermediateinthe
synthesisofsubstancesused inmany other3M fluorochemicalproducts.The majorityisusedto
produce:ftmctionallyderivatizedfluorochemicalsand highmolecularweightpolymericproducts.

Unique chemistriescanbe createdby derivatizingPOSF throughthesulfonylfluoridemoietyofthe
moleculeusingconventionalhydrocarbonreactions.POSF isreactedwithmethylorethylamine to
produceeitherN-methyl orN-ethylperfluorooctanesulfonarnide(MEFOSA orETFOSA). Some ofthe
MEFOSA and ETFOSA isisolatedtobe used asintermediatestobe reactedtoform othermaterials.
The majorityoftheMEFOSA and ETFOSA isnotisolatedand subsequentlyreactedwith ethylene
carbonatetoform eitherN-methylorN-ethylperfluorooctanesulfonamidoethanol.These arethe
principalbuildingblocksofthe3M productlines.
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The followingblockflowdiagram describestheprocessdiscussedabove.

BLOCK FLOW DIAGRAM

Electro-ChemicalFluorinationCells
(Octanesulfonylfluoride+ BF + electricalenergy)

Perfluorooctanesulfonylfluoride
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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

While analyticalmethodshave improvedovertime,largevariabilitystillexistsforcertainmatrices
and compounds, so dataavailableforthisreportismostlyofa qualitativenature.Although limited
monitoringdataexists,most emissionand wasteestimatesarebasedupon processmodels and
engineeringcalculations.Engineeringcalculations,however,have limitationswithrespectto
fluorochemicalsbecausefluorochemicallosseswere notalwaysincludedintheanalysisofeach
intermediatestep.

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

A. ON-SITE AIR RELEASES

ALL PLANTS - Fugitiveemissionmay occurfrom vacuum chargingfrom drums,sampling
from reactors,drumming ofproduct/intermediate,flakingmonomer, dryingoperations.
Materialsmay be handledina moltenorsolidstate;vaporsareproduced from molten
material.Industrialhygienemonitoringhasbeenconductedforsome compounds. Some
minor amounts ofthesecompounds have been detectedas fugitiveemissionsduring
industrialhygieneexposuretesting.

DECATUR, ALABAMA ONLY:

Decatur,AL

Emission estimatesarebasedupon existingmodels and engineeringcalculationsfrom the
facility.Fugitiveemissionsmay have occurredduringsome handlingstepsbuthave notbeen

quantified.

Wastewater fugitiveemission data was based upon wastewater testing.
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EstimatedTotal Estimated% days/years

Annual Releases Accuracy of releaseoccurs

Obs.) Estimate (optional)

Fugitive- wastewater
< 100 in1997 250

< 100 in1999

Stack(point)

Estimated Total Estimated % days/years

Annual Releases Accuracy of releaseoccurs

Obs.) (1997) Estimate(optional)

<
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Cotta2eGrove

Emissionsestimatesarefrom processengineer'sestimatesand emissionmodels.

Estimated Total Estimated % days/years

Annual Releases Accuracy of releaseoccurs

Obs.)(1997) Estimate(optional)

Fugitive(non-point) No dataavailable.

Stack(point) 0

Comments:
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B. WATER RELEASES FROM SITE

Decatur,AL

Thiscompound was noton theanalytelistduringwastewatertesting.

Water releases: No dataavailable.

Cottage Grove, MN

Engineering calculationsareused toestimatethe amount of materialdischargedto wastewater

and/or waste.

Estimated Total Estimated %

Annual Releases Accuracy of

(lbs.)(1997) Estimate(options[)

Water releases: No dataavailable.

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,afterpassingthrougha thickenerand a sludgepress.An
impoundment was used in 1997 aspartofthewastewatertreatmentoperationbutisnow only

used forback-upoperation.

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

Landfill 0
Land Treatment/Land Amendment No dataavailable
SurfaceImpoundments No dataavailable/Nolongerused

Underground Injection 0
Other (specify):

Comments:

Cottage Grove, NfN

Sludge from the Cottage Grove facilityissent to an 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:
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D. OFF-SITE TRANSFERS

Decatur,AL

Processwastewatersaremanaged inan on-sitewastewatertreatmentfacilityand arenot sent

tothePOTW.

Dl. TransfertoPubliclyOwned TreatmentWorks (POTW)

Number ofdays/yearthereleaseoccurs:

Annual Transfer(lb):0

Estimated% Accuracy ofTransferEstimate(optional)

POTW Name:
StreetAddress:
City: Country:
State: Zip Code:
NPDES Number:

Comments:
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CottageGrove,MN

Processwastewatersaremanaged inan on-sitewastewatertreatmentfacilityand arenot sent

tothePOTW.

Dl. TransfertoPubliclyOwned TreatmentWorks (POTW)

Number of days/yearthereleaseoccurs:

Annual Transfer(lb):0

Estimated% AccuracyofTransferEstimate(optional)

POTW Name:
StreetAddress:
City: Country:
State: Zip Code:
NPDES Numb@r:

Comments:
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D2. TRANSFERS TO OTHER OFF-SITE LOCATIONS

General Waste Information: There islimitedinformation by CAS number for compound
specificreportingand off-sitetransfercannotbe readilyverified.Ratherwast

'
esareclassified

by halogencontent,regulatorywastecodes,physicalpropertiesand non-specific
fluorochemicalcategories.Where wastesaretrackedby CAS number, theamounts have been
included.Incinerationisnow theprimarydisposalmethod forthesewastes.

Decatur,AL

11,000 lbs.of MEFOSA were identifiedinthe waste,but not by specificwaste disposal
location.A review ofplantrecordsregardingwaste disposallocationsforDecatur fluoride-

containingwastes indicatesthat70 isdisposedthrough incinerationatvarious off-site
locationsand approximately30% islandfilledata hazardouswaste landfill.Incinerationis

now the predominant disposalmethod forthesematerials.

Estimated Total Estimated %

Annual Releases Accuracy of

Obs.) (1997) Estimate (optional)

Incineration: No specificCAS
data available.

Wastewater Treatment See above.

(Excluding POTW)

Underground Injection 0

Hazardous Waste (RCRA No specificCAS data 11,000 lbs.of MEFOSA

SubtitleC) landfill available.

Other Landfill No specificCAS
data available.

Recycle or Recovery No specificCAS

data available.

Unknown or Other

Comments:
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Cottage Grove, NN

Estimated Total Estimated %

Annual Releases Accuracy of

Obs.) Estimate (optionai)

Incineration: No specificCAS number dataavailable.

Wastewater Treatment 0

(ExcludingPOTW)

Underground Injection 0

Hazardous Waste (RCRA 0

SubtitleC) landfill

Other Landfill 0

Recycle or Recovery 0

Unknown or Other

Comments:

Cottage Grove facilityutilizesincinerationforalltheirdrummed wastes.

Sludge from the Cottage Grove facilityissentto an industriallandfill.
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VI. ON-SITE WORMLACE EXPOSURE

3M ComRm, Si3ecialtyMaterialsManufacturing Division,Cottage Grove, MN

No informationavailableatthistime.

3M CoMpMy, S12ecialtyMaterialsManufacturingDivision,Decatur,AL

ThisinformationwillassistEPA incharacterizingthenumber ofworkers potentiallyexposed
and themagnitude,frequency,and durationofpotentialexposure. When providing
monitoringdata,ensure thatdataislinkedwithworker activitiesdescribedin question2.

1. Estimatethenumber ofworkers potentiallyexposed routinelytothesubjectchemicalfor
each oftheexposure durationtimes.Ifa worker isinvolvedinmore than one activity,enter
onlyhis/hermost typicalactivityinthetable.Don't count a worker more than once. The
totalnumber inthetableshould equalthetotalnumber ofworkers potentiallyexposed.

Days/Year

Hours/Day <10 10-100 100-250 >250

<0.25

0.25-1 4 4 24

1-8 24

>8

2. Describe the routine worker activitiesto which the workers in question 1 are exposed:
sampling, removal offiltercake, and drumming of liquids,manufacture an article,etc.For
these activities,describe the physicalstateof the subjectchemical (liquid,gas,particulate,
or aerosol,etc.)and, ifin a mixture, the chemical's concentration:

Vacuum charging from drums, sampling from reactor,drumming ofproduct/interinediate,
maintenance(changingflange,hose,pipe,valve,filter,pump or sightglass);materialsmay be
handledina moltenorsolidstate;vaporsareproducedfrom moltenmaterial;material
concentrationrangesfrom<I% to80%.

Wastewatertreatmentoperations:collectingand analyzingQC samples,operatingfilter
press,monitoringprocess,and maintenanceactivities;materialstypicallypresentinwastestream
atlessthan I%.



CAS Number 31506-32-8 3M Company 15

3. Provide industrialhygienemonitoringdata,ifavailable,with a briefdescriptionofthe
sampling method and exposurescenariomonitored,e.g.,describethespeciricworker
activitiesperformed by the individuals monitored. For privacy considerations, please do
not include any personal identifierssuch as a worker's name or social security number with
any data submitted to EPA.

Personal swnpling for these materials iscurrently (late1999 to present) done using OSHA

VersatileSampler tubeswithXAD-4 resinand mixed celluloseesteror glassfiberprefilter.

Sample analysisisby LC-MS. Previoussampling had employed silicagelacidmisttubes with
GC-ECD analysis.See attachedtableforairsample results.

There has been area/sourceairmonitoringdata and/or surfacewipe sampling data collectedfor
thismaterialatthe plant.Area/source sample resultsand/orsurfacewipe sample resultsare used

toidentifyareaswith employee exposure potentialas partof exposure assessment under 3M's

industrialhygiene program and arenot measurements of actualemployee exposures. Hence, they
arenot includedwith thissubmission. Priorto 1999,thesesamples were consideredto be semi-
validated.

Surfacesinproduction and administrationareaswere sampled in 1998. A glassfiberfilterwetted

with methyl alcoholwas wiped insidea 10 cm x 10 cm squarewith analysisby LC-MS. Results
indicatedthe presence of thesematerialson floorsand equipment surfacesinproduction areas.

This resultedinimprovements toHazard Communication practices,personalhygiene emphasis,
personal protectiveequipment emphasis,and severalengineeringand administrativechanges.

The sample resultsof any airmonitoring arecompared to3M's voluntaryexposure guideline

(EG) of 0.1 mg/m3 (milligramsof fluorochemicalper cubicmeter of air)forvarious

fluorochemicalcompounds, includingcompounds covered inthissubmittal.The EG isan 8-hour
time-weighted average (TWA) personalbreathingzone exposure chosen tominimize potentialfor
uptake.
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Each 3M plantthatproducessulfonatedfluorochemicalshasan industrialhygieniston staffand is
supportedby a corporateindustrialhygiene group. 3M's industrialhygiene program focuseson

task-basedexposureassessmentand control.Exposuresareidentifiedand assessedqualitatively
and/orquantitatively.Qualitativeassessmentsareperformedby an industrialhygienist.
Quantitativeassessmentsincludetask-basedpersonalsamplingforcertain,specific
fluorochemicalsand/orsourceorareasampling.The resultsoftheassessmentssupportdecisions
on exposurecontrol.Engineeringcontrolsarepreferred,butpersonalprotectiveequipmentmay
be used on an interimbasisorwhen effectiveengineeringcontrolisnotfeasible.

Air SamplinizData for31506-32-8

Job Sample Concentration Minimum Maximum Geometric Geometric
Classification number (mgim3) (mglm3) (mglm3) Mean Standard

Deviation

Totals 4 0.005 1.3 0.041 7.1

Chemical 95-006* 0.009
Operator
Building3

95-007* 0.005
95-014* 0.007
95-040* 0.42
95-041 * 0.043

Chemical 95-024* 0.011
Operator
Flaker

97-091 * 0.03

Team Leader 98-481 * 1.3
Building3

Team Leader 98-098* 0.14
Flaker

*The valueforthissample isone of severalfluorochemicalanalytescollectedon thesample.

Samples are allpersonalbreathingzone samples takenover the durationofa specifictask.
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4. Briefly describe the engineering controls used to minimize exposure to this chemical:

Materials are transferredusing closedpiping (where possible)from reactorvesselsto other

containers.Vacuum chargingofmaterialsfrom drums isa standardpractice.Localexhaust

ventilationhoods aresituatedatsignificantpointsourcessuch asatdrum bungs when drumming.

Generalroom airprovidesfordilutionofairbornematerials.Operatorcontrolrooms are

segregatedfrom processareasand providedseparateroom airventilation.

5. Briefly fistthe personal protective equipment your workers regularly wear to prevent

exposure of this chemical:

Specific personal protective equipment isindicated on written operating procedures used by

process operators.

Respiratory protection: Tasks with significantexposure potential (charging, dnmunffig, some

maintenance tasks)areperformed using positivepressure,pressuredemand fullface suppliedair
respirators.Tasks with moderate exposure potential(shortterm sampling from tapsor drums,

and some maintenance tasks)areperformed usingftdlfaceair-purifyingrespiratorswith organic

vapor cartridgesand P 100 prefilters.

Hand protection: All tasksidentifiedashaving potentialforhand contactrequireneoprene

(Scorpio)or nitrileindustrialgloves.

Body protection:Exposure significanttasksuse one or two-piecePVC suits.Aprons may be

wom forsome low exposure potentialtaskssuch as sampling.

Foot protection: Tasks identifiedasposing a significantfootexposure potentialrequire

chemical resistantboots.
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Comments: (This sectionisavailableto clarifythe responses given. Attach additionalpages ifd

desired.)

Currentexposuresareexpectedtobe lessthanthosemeasured intherecentpast.Significant
sourceshave been identifiedand eliminated.In 1998 an extensiveareaairsamplingofthe
productionareaswas performed.Areas withhigherlevelsofairbornematerialswere investigated
furthertoidentifysources.These sources,which includetheflakingequipment,areinthe
processofbeingeliminatedorreducedthroughreplacementwithbetterventilatedequipment.In
addition,theventilationsystemintheprimaryproductionbuilding(3)isbeingupgraded.

The fluorochemicalhazardcommunicationprogram was improvedupon in1998. Thishas
resultedinimproved exposureavoidancebehaviorsamong productionemployees and betteruse
of personalprotectiveequipment requirements.

Additionalhand wash facilitieshave been installedinprimary processbuildings.Food
consumption and otherhand-to-mouth activitiesareprohibited.There isno smoking inprocess

buildings.Process employees areinstructedtoremove and leavetheirwork boots and work

coverallsattheplant.Work coverallsareprofessionallylaundered.

Non-production equipment surfacessuch as floors,doorknobs and stairrailsare cleaned

frequently.
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VU. CHENUCAL END USES

A. END USE AS AN INTERMEDIATE CONSUMED TO MAKE OTHER CHEI@UCALS

Al. On-Site Use as a Intermediate:

Intermediate consumed in the production of a polymeric product which is used as a protective

treatmentfornonwovens.

% oftotal

Product chemical class volume of subject

or product chemical chemical manufactured

(Include CAS number ifappropriate) or imported

1. Fluorochemical Urethane 82-87%

As reported in Part Ul, p.2

A2. Off-SfteUse as an Intermediate

% of total

Product chemical class volume of subject

or product chemical chemical manufactured

(Include CAS number ffappropriate) or imported

1. Not applicable.

As reported in Part III,p.2
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B. END USES OTHER THAN AS A CONSUMED INTERMEDIATE

Use Number I of I
DescriptionofChemical End Use: ThisCAS number isusedasan intermediateto
manufacturepolymersthataresoldtoindustrialuserstobe used asa polymer meltadditiveto
be used asprotective,repellenttreatmentsfornonwoven substrates.These substrateswillbe
made intoindustrialworkwear ormedicalgarmentstobe usedby commercialindustry.This
CAS number itselfwillbe presentintheseproductsatlow levelsasa residual.

Percent oftotalmanufactured orimported Check allphysicalforms of the

volume goingtothisuse: 13-18± chemicalduringthisuse:

Ifused ina mixturecheck appropriatebox Aerosol
toindicateWeight fraction.Average Dry Powder

valuesareacceptable: Pelletsorlargecrystals
Water orsolvent- wet solid

<1% Gas orvapor

X 1-30% (<7%) Liquidsolution

30-60% Other(Explain)
60-90%
>90%


