
CAS Number 1691-99-2 3M Company

Voluntary Use and Exposure Information Profile

N-Ethylperfluorooctylsulfonamido ethanol

1. CHEMICAL IDENTIFICATION

Chemical Name: N-Ethylperfluorooctylsulfonwnidoethanol(ETFOSE)
CAS Number: 1691-99-2

U. COMPANY IDENTIFICATION

Company Name: 3M

SiteLocation: 10746 InnovationRoad
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,MN 55144

III. ON-SITE ACTMTIES

CAS # Mfz.(1997) Imported

1691-99-2* > IMM & < IOMM lbs. 0

Estimatetheamount ofsubjectchemicaldistributedoff-site:

<.5% ofmanufacture/import

*Submittedin 1998 TSCA RM
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Narrative Description and Process Flow Schematic:

3M Company utilizes a process known as Simons Electro-Cheniical 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 tobe replacedwith fluorine.The predominant components of the productscreated

by thisprocess have the same carbon skeletalarrangement asthe feedstockused, but with allofthe

hydrogen atoms replacedby fluorine.However, fragmentationand rearrangement of the carbon
skeletoncan alsooccur and significantamounts of cleaved,branched and cyclicstructuresmay be

formed. The degree of fluorinationof theorganic feedstockisalsodependent upon the specific
carbon chain lengthofthe feedstockand parameters of theECF process such as electricalcur-rentand

the lengthoftime theprocessisrun. Itispossibletosynthesizefullyfluorinatedor perfluoroorganic

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

can be createdby furtherreactionswith :ftmctionalizedhydrocarbon molecules.

3M has produced sulfonylbased fluorochemicalsconunerciallyforover 40 yearsusingthe ECF

process.A basicbuildingblock of such productsand thehighestproductionvolume fluorochemical
3M manufactures isperfluorooctanesulfonylfluoride(POSF). The startingfeedstockforthisreaction
isI-octanesulfonylfluoride.

(Reaction1)

Reaction I

Energy

C8Hl7SO2F + 17 IF ---------> CgFl7SO2F + 17 H2

ECF
I-Octanesulfonylfluoride Perfluorooctanesulfonylfluoride

The electrochemicalfluorinationprocessyieldsabout 35%-40% straightchain(normal) POSF, and a
mixture of biproductsand waste ofunknown and variablecompositioncomprised of the following:

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

C9Fl9SO2F whichcompriseabout7% oftheprocessoutput

2) branched-chain,perfluoroalkylsulfonylfluorideswith variouschain lengths,about 18-20% ofthe
output

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

4) "tars"(highmolecular weight fluorochemicalbyproducts)and otherbyproducts,includingmolecular
hydrogen, which comprise about 10-15% oftheoutput.

Because of slightdifferencesinprocessconditions,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 derived productsare a mixture

of approximately 70% linearPOSF derivativesand 30% branched POSF derivedimpurities.
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Duringproduction,byproductsand wasteproductsareformed. The volatilewasteproducts,such as
perfluoromedme, 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
treatment systems. The treatment sludge associated with the ECF process has been eitherlandfilled

or land-incorporatedinthe past,but allofthistreatmentsludgeisbeing landfilledoff-sitesinceearly
1998.

POSF isitselfa commercially viableproduct,but isprimarilyan importantintermediateinthe

synthesisof substancesused inmany other3M fluorochemicalproducts. The majorityisused to
produce fimctionallyderivatizedfluorochemicalsand high molecularweight polymeric products.

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

produce eitherN-methyl or N-ethylperfluorooctanesulfonamide(MEFOSA or ETFOSA). Some ofthe
MEFOSA and ETFOSA isisolatedtobe used as intermediatestobe reactedto form other materials.

The majorityof theMEFOSA and ETFOSA isnot isolatedand subsequentlyreactedwith ethylene

carbonateto form eitherN-methyl orN-ethylperfluorooctanesulfonamido ethanol..These arethe
principalbuildingblocksof the3M product lines.
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The followingblockflowdiagram describestheprocessdiscussedabove.

BLOCK FLOW DIAGRAM

Electro-ChemicalFluorinationCells
(Octanesulfonylfluoride+ BF + electricalenergy)

IF

Perfluorooctanesulfonylfluoride
(POSF)

IF
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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, sodataavailableforthisreportismostlyofa qualitativenature.Althoughlimited
monitoringdataexists,most emissionand wasteestimatesarebased upon processmodels and
engineeringcalculations.Engineeringcalculations,however,have limitationswithrespectto
fluorochemicalsbecausefluorochemicallosseswere notalwaysincludedintheanalysisofeach
intermediatestep.

The accuracyoftheemissionsdatasubmittedvariesdue toseveralfactors.Batchprocesssystems
aredifficulttomeasure due toquicklychangingprocessconditions,ventingpressuresanddifficulty
inisolatingprocessestotakemeasurements.Additionally,theuniquecharacteristicsofthese
compounds causethem tobehave differentlyfrom conventionalcompounds, andphysicalchemical
datapropertiesarenotavailableforallintermediatereactionstepsinthepast.

A. ON-SITE AIR RELEASES

ALL PLANTS - Fugitiveemissionsmay occur from vacuum chargingfrom drums, sampling

from reactors,drumming ofproduct/intermediate,flakingmonomer, dryingoperations.
Materialsmay be handled in a molten or solidstate;vapors areproduced from molten

material.Industrialhygiene monitoringhas been conducted forsome compounds and is

detailedlaterinthisdocument. Some minor amounts ofthese compounds have been detected
as fugitiveemissions during industrialhygiene exposure testing.

Decatur,AL

Wastewater fugitiveemission data was based upon wastewater testing.

Fugitiveemissions may have occurred during some handling stepsbut have not been
quantified.

Estimated Total Estimated % days/years

Annual Releases Accuracy of releaseoccurs

Obs.) (1997) Estimate (optionai)

Fugitive- wastewater

< I in 1997 250

0 in 1999
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Decatur,AL

Stack (point)

Engineeringcalculationsand modelsofprocessventemissionsareusedforestimates.
Existingprocessemissioninformationshows onlyminor lossesthroughpointsource vents.

Estimated Total Estimated % 4 days/years
Annual Releases Accuracy of release occurs

Obs.) (1997) Estimate (optionai)

<1 250

CottaizeGrove

Emissions estimatesarefrom process engineer'sestimatesand emission models.

Estimated Total Estimated % days/years

Annual Releases Accuracy of releaseoccurs

(lbs.) (1997) Estimate (optionai)

Fugitive(non-point) No data available. <10

Stack(point)

ETFOSE < I <10

Comments:
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B. WATER RELEASES FROM SITE

Decatur,AL

The datapresentedispartofwastewatertestingconductedin1998,sincetheindividual
compounds ofinterestwere notanalyzedinthe1997 wastewatermaterialbalancedue to
method availabilityand initialprogram focus. The 1998 datahasnotbeen adjustedfor
productionlevelsin 1997,sincemost productionremainedatsimilarlevels.

Itisnotpossibletodistinguishtheamount ofchemicalsgeneratedfrom specificreactionsteps
inproductionofvariouscompounds, orwhethertheirpresencemay be theresultofhydrolysis
ofmore complex molecules.

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

Water releases: 45

Number ofdays/yearreleaseoccurs:Most compounds aremanufacturedon a regularbasis,
so releasesareestimatedat250 days peryear.

ReceivingWater Name: Baker'sCreek atthejunctionwiththeTennessee River

NPDES Number: ALD004023164

Comments:

Cottage Grove, NlN

Engineering calculationswere used to estimatetheamount ofmaterialdischargedto

wastewater. The amount ofmaterialdischargedtotheriverwas determined through use of

existingremoval efficiencytestingresultsfrom anotherfacility.

Estimated Total Estimated %

Annual Releases Accuracy of

(lbs.) (1997) Estimate (optional)

Water releases: 0

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,afterpassingthroughathickenerand a sludgepress.An
impoundment was used in1997 as part of the wastewater treatment operation but isnow only

used forback-up operation.

Estimated Total Estimated %

Annual Releases Accuracy of

(lbs.) (1997) Estimate (optional)

Landfill 0
Land Treatment/Land Amendment 15800 -No longerused

Surface Impoundments No data available/Nolongerused

Underground Injection 0

Other (specify):

Comments:

Cottage Grove, MN

Sludge from the Cottage Grove facilityissentto 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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C. OFF-SITE TRANSFERS

Decatur,

Process wastewaters aremanaged inan on-sitewastewater treatmentfacilityand arenot sent

tothe POTW.

DI. Transfer toPubliclyOwned Treatment Works (POTW)

Number of days/year the releaseoccurs:

Annual Transfer(lb):0

Estimated % Accuracy of Transfer Estimate (optional)

POTW Name:
StreetAddress:

City: Country:

State: Zip Code:

NPDES Number:

Comments:
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CottageGrove,MN

Processwastewatersaremanaged inanon-sitewastewatertreatmentfacilityand arenot sent
tothePOTW.

Dl. TransfertoPubliclyOwned TreatmentWorks (POTW)

Number ofdays/yearthereleaseoccurs:

Annual Transfer(lb):0

Estimated% AccuracyofTransferEstimate(optional)(%):

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

Comments:
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D2. TRANSFERS TO OTHER OFF-SITE LOCATIONS

General Waste Information:

There islimitedinformationby CAS number forcompound specificreportingand off-site
transferscannotbe readilyverified.Ratherwastesareclassifiedby halogencontent,
regulatorywastecodes,physicalpropertiesand non-specificfluorochemicalcategories.
Where wastesaretrackedby CAS niunber,theamounts have been included.

Decatur,AL

45,700 lbs.ofETFOSE were identifiedinthewaste,butnotby specificwastedisposal
location.A reviewofplantrecordsregardingwastedisposallocationsforDecaturfluoride-
containingwastesindicatesthat70% isdisposedthroughincinerationatvariousoff-site
locationsand approximately30% islandfilledata hazardouswaste landfill.Incinerationis
now thepredominantdisposalmethod forthesematerials.

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

Incineration: No specificCAS
dataavailable.

Wastewater Treatment 0
(Excluding POTW)

Underground Injection 0

Hazardous Waste (RCRA No specificCAS 45,700 lbs.
SubtitleC) landfill dataavailable. of ETFOSE

Other Landfill No specificCAS
dataavailable.

Recycleor Recovery 0

Unknown or Other 0

Comments:
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CottageGrove,MN

CottageGrove facilityutilizesincinerationforalltheirdrummed wastes.

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

Incineration: No specificCAS dataavailable.

Wastewater Treatment 0
(ExcludingPOTW)

Underground Injection 0

Hazardous Waste (RCRA 0
SubtitleC) landfill

Other Landfdl 0

Recycle or Recovery 0

Unknown or Other 0

Commeimts:
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VI. ON-SITE WORKPLACE EXPOSURE

3M CgMRany, SpeciallyMaterialsManufacturing Division,Cottage Grove, MN

This information will assistEPA in characterizing the number ofworkers potentiallyexposed

and the magnitude, frequency, and duration of potentialexposure. When providing
monitoring data, ensure that data islinked with worker activitiesdescribed in question 2.

1. Estiiinatethe number ofworkers potentiallyexposed routinely to the subject chemical for
each of the exposure duration times. Ifa worker isinvolved inmore than one activity,enter

only his/hermost typicalactivityin the table. Don't count a worker more than once. The
totalnumber in the table should equal the totalnumber of workers potentiallyexposed.

Days/Year

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

<.25 14

.25-1 12

1-8 12

>8

2. Describe the routine worker activitiesto which the workers in question 1 are exposed:

sampling, removal of filtercake, and drumming of liquids,manufacture an article,etc. For

these activities,describe the physical state of the subject chemical (liquid,gas, particulate,
or aerosol, etc.)and, ifin a mixture, the chemical's concentration:

Vacuum charging from drums, sampling from reactor,drumming of product/intennediate,
maintenance (changing flange,hose,pipe,valve,filter,pump or sightglass);materialsmay be

handled ina molten or solidstateordissolvedin organicsolvents;vapors areproduced from
molten material;approximate concentrationranges from <1% to80%.

3. Provide industrialhygiene monitoring data, ifavailable,with a briefdescriptionof the

sampling method and exposure scenario monitored, e.g.,describe the specificworker
activitiesperformed by the individualsmonitored. For privacy considerations,please do

not include any personal identifierssuch as a worker's name or socialsecuritynumber with
any data submitted toEPA.

There isno chemical-specificpersonalindustrialhygiene monitoring data or area/source
monitoring dataforthisspecificmaterialatthisfacility.For most areasofthe facility,recent

qualitativeassessment ofpotentialexposure tothismaterialunder 3M's ongoing industrial
hygiene program indicatesa low exposure potentialtothismaterial.
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Each 3M plantthatproducessulfonatedfluorochemicalshasan industrialhygieniston staffand is
supportedby a corporateindustrialhygienegroup.3M's industrialhygieneprogram 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.

4. Brieflydescribetheengineeringcontrolsused tominimize exposure tothischemical:

Materialsaretransferredusingclosedpiping(wherepossible)from reactorvesselstoother
containers.Vacuum chargingofmaterialsfrom drums isa standardpractice.Positionablelocal
exhaustventilationhoods aresituatedatsignificantpointsourcessuch asatdrum bungs when
drumming. Generalroom airprovidesfordilutionofairbornematerials.

5. Briefly listthe personal protectiveequipment your workers regularly wear toprevent
exposure of thischemical:

Process operatingstandardslisttherespirator(e.g.,suppliedair,organic vapor cartridgewith
particulateprefilter,orparticulatefiltering),gloveby elastomer(e.g.,neopreneornitrile),
chemicalprotectiveclothing(e.g.,2-piecePVC rainsuit),eyeprotection(e.g.,chemicalsplash
goggleswithorwithoutfullfaceshielddependingon typeofrespiratorused)tobe usedby the
employee when thetaskinvolvesexposuretoa particularfluorochemicalmaterial.

Comments: (Thissectionisavailabletoclarifytheresponsesgiven.Attachadditionalpagesif
desired.)
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3M Company, SpecialtyMaterialsManufacturingDivision,Decatur,-AL

T'hisinformationwillassistEPA incharacterizingthenumber ofworkerspotentiallyexposed and the
magnitude,frequency,and durationofpotentialexposure.When providingmonitoringdata,ensure
thatdataislinkedwithworkeractivitiesdescribedinquestion2.

1. Estimatethenumber ofworkers potentiallyexposed routinelytothesubjectchemicalfor
each of the exposure duration times. If a worker isinvolved in more than one activity,enter
only his/her most typical activityin the table. Don't count a worker more than once. The

total number in the table should equal the total number of workers potentially exposed.

DaysNear

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

<0.25

0.25-1 4 4 24

1-8 48 24

>8

2. Describe the routine worker activitiesto which the workers in question 1 are exposed:

sampling, removal of filtercake, and drumming of liquids,manufacture an article,etc. For
these activities,describe the physical stateof the subject chemical (liquid,gas, particulate,

or aerosol, etc.)and, ifin a mixture, the chemical's concentration:

Vacuum charging from drums, sampling from reactor,drumming of product/intermediate,flaking

monomer, maintenance (changingflange,hose,pipe,valve,filter,pump or sightglass);materials
may be handled ina molten or solidstate;vapors are produced from molten material;material

concentrationranges from <1% to 80%. Exposure alsooccurs when acrylatefluorochemical

monomers containing<2% 1691-99-2 areflaked.

Wastewater treatmentoperations:collectingand analyzingQC samples,operatingfilter
press,monitoring process,and maintenance activities;materialstypicallypresentin waste stream

atlessthan 1%.
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3. Provide industrial hygiene monitoring data, ff available, with a brief description of the
sampling method and exposure scenario monitored, e.g., describe the specific worker

activities performed by the individuals monitored. For privacy considerations, please do

not include any personal identifiers such as a worker's name or social security number with

any data submitted to EPA.

Personal sampling for these materials is currently (late 1999 to present) done using OSHA

VersatileSampler tubeswith XAD-4 resinand mixed celluloseesterorglassfiberprefilter.
Sample analysisisby LC-MS. Previous sampling had employed silicagel acidmist tubeswith

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 resultsareused

to identifyareaswith employee exposure potentialas partofexposure assessment under 3M's
industrialhygiene program and arenot measurements ofactualemployee exposures. Hence, they

arenot includedwith thissubmission. Priorto 1999, thesesamples were consideredtobe semi-
validated.

Surfacesinproductionand administrationareaswere sampled in 1998. A glassfiberfilterwetted

with methyl alcoholwas wiped insidea 10 cm x 10 cm squarewith analysisby LC-MS. Results

indicatedthepresence ofthese materialson floorsand equipment surfacesinproduction areas.
This resultedinimprovements toHazard Communication practices,personalhygiene emphasis,

personalprotectiveequipment emphasis, and severalengineeringand administrativechanges.

The sample resultsof any airmonitoringare compared to 3M's voluntaryexposure guideline
(EG) of 0.1mg/m3 (milligramsoffiuorochemicalpercubicmeter of air)forvarious

fluorochemicalcompounds, includingcompounds covered inthissubmittal.The EG isan 8-hour

time-weighted average (TWA) personalbreathingzone exposure chosen tominimize potentialfor
uptake.

Each 3M plantthatproduces sulfonatedfluorochen-iicalshas an industrialhygieniston staffand is
supportedby a corporateindustrialhygiene group. 3M's industrialhygiene program focuseson

task-basedexposure assessment and control.Exposures are identifiedand assessed qualitatively

and/or quantitatively.Qualitativeassessmentsareperformed by an industrialhygienist.

Quantitativeassessments includetask-basedpersonal sampling forcertain,specific
fluorochemicalsand/or sourceor area sampling. The resultsofthe assessments support decisions
on exposure control.Engineering controlsarepreferred,butpersonalprotectiveequipment may

be used on an interimbasisorwhen effectiveengineeringcontrolisnot feasible.
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Air SamplinL, Data for 1691-99-2

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

Deviation
Totals <0.005 0.08 0.01 2.7

Chemical
Operator
Building3 94-001 0.08

94-002 0.019
94-003 0.047
94-031 * <0.01
94-032* <0.01
94-034* <0.005
94-037* 0.008
94-038* 0.003
94-039* <0.007
94-041* <0.01
94-046* <0.005
94-050* <0.005
95-041 * 0.07

Team Leader 94-036* 0.003
Building3

94-047* <0.02
94-051* <0.005
94-054* 0.006
94-055* <0.005

The valueforthissample isone ofseveralfluorochemicalanalytescollectedon the sample.

Samples are allpersonalbreathingzone samples takenover the durationofa specifictask.

4. Briefly describe the engineering controls used to minimize exposure to thischemical:

Materials are transferredusing closed piping (where possible)from reactorvesselsto other
containers.Vacuum chargingof materialsfrom drums isa standardpractice.Local exhaust

ventilationhoods are situatedatsignificantpointsources such as atdnnn bungs when drununing.
Some equipment, such asthe flaker,isequipped with localexhaustventilation.General room air

provides fordilutionofairbornematerials.
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5. Briefly listthe personal protective equipment your workers regularly wear to prevent

exposure of this chemical:

Specific personal protective equipment is indicated on written operating procedures used by

process operators.

Respiratory protection: Tasks with significant exposure potential (charging, drununing, 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 using fullfaceair-purifyingrespiratorswith organic

vapor cartridgesand P 100 prefilters.

Hand protection: All tasksidentifiedashaving potentialforhand contactrequireneoprene

(Scorpio)or nitrileindustrialgloves.

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

wom forsome low exposure potentialtaskssuch as sampling.

Foot protection: Tasks identifiedas posing a significantfoot exposure potentialrequire

chemical resistantboots.

Current exposures areexpected to be lessthan those measured inthe recentpast. Significant

sourcesof exposure have been identifiedand eliminated.In 1998 an extensivearea airsampling
ofthe productionareaswas performed. Areas with higherlevelsof airbornematerialswere

investigatedfurtherto identifysources.These sources,which includethe flakingequipment, are

inthe process ofbeing eliminatedorreduced through replacement with betterventilated

equipment. In addition,theventilationsystem intheprimary productionbuilding(3)isbeing

upgraded.

The fluorochemicalhazard communication program was improved upon in 1998. This has
resultedinimproved exposure avoidance behaviorsamong production employees and betteruse

ofpersonalprotectiveequipment 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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VII. CHEMICAL END USES

A. END USE AS AN INTERMEDIATE CONSUMED TO MAKE OTHER CHEMICALS

Al. On-Site Use as a Intermediate:

Intermediate consumed in the production of several polymeric products which are
used a protectivetreatmentsforupholstery,apparel,leather,carpeting,and paper
packaging. Also used as an intermediatetomanufacture materialsused in floorpolish
and coatingadditives.

% of total
Product chemical class volume of subject
or product chemical chemical manufactured

(IncludeCAS number ifappropriate) or imported

1. FluorochemicalUrethanes 5-10%

2. FluorochemicalEsters <1%

3. FluorochemicalAllophanate 5-10%

4. FluorochemicalSaltCAS #30381-98-7 75-80%

5. FluorinatedAlkylpolyoxyethyleneEthanols 1-3%

As reported in Part IH, p.2

% of total
Product chemical class volume of subject
or product chemical chemical manufactured

(Include CAS number ifappropriate) or imported

1. N-ethylperfluorooctanesulfonamidoethylacrylate < 2-6%
CAS #423-82-5

2. N-ethylperfluorooctanesulfonamidoethylmethacrylate < 1%
CAS #376-14-7

A2. Off-SiteUse asan Intermediate

% oftotal
Product chemical class volume ofsubject
or product chemical chemical manufactured

(IncludeCAS number ifappropriate) or imported

1. Not applicable.

As reportedinPart 111,p.2



CAS Number 1691-99-2 3M Company 20

B. END USES OTBER THAN AS A CONSUMED INTERMEDIATE

Use Number I of 7
Description of Chemical End Use: This CAS number is used as an intermediate to
manufacture polymers thatare soldtoindustrialuserstobe millappliedas protective,

repellenttreatmentsforapparelsubstrates.These substrateswillbe made intoapparel

productsto be used by consumers and commercial industry.This CAS number itselfwillbe

presentintheseproducts atlow levelsas a residual.

Percent of totalmanufactured or imported Check allphysicalforms of the

volume going tothisuse: <1 ± chemical during thisuse:

Ifused ina mixture check appropriatebox Aerosol

to indicateweight fraction.Average Dry Powder

values areacceptable: Pelletsor largecrystals

Water or solvent- wet solid

x <1% (< 1000ppm) Gas or vapor

1-30% X Liquid solution

30-60% Other(Explain)

60-90%
>90%

Use Number 2 of 7
Description of Chemical End Use: This CAS number isused as an intermediateto

manufacture polymers thataresoldto industrialusersto be millappliedasprotective,

repellenttreatmentsforapparelsubstrates.These substrateswillbe made intoapparel
productstobe used by consumers and commercial industry.This CAS number itselfwillbe

presentin theseproducts atlow levelsasa residual.

Percent oftotalmanufactured or imported Check allphysicalforms of the

volume going tothisuse: <1 ± chemical duringthisuse:

Ifused ina mixture check appropriatebox Aerosol

toindicateweight fraction.Average Dry Powder

values areacceptable: Pelletsor largecrystals
Water or solvent- wet solid

x <1% (< 1000 ppm) Gas or vapor

1-30% x Liquidsolution

30-60% Other(Explain)

60-90%
>90%
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Use Number 3 of 5
DescriptionofChemical End Use: ThisCAS number isusedasan intermediateto
manufacturepolymersthataresoldtoindustrialuserstobe millappliedasprotective,
repellenttreatmentsforleathersubstrates.These substrateswillbe made intoapparel

productstobe used by consumers and commercial industry.This CAS number itselfwillbe

presentinthese products atlow levelsas a residual.

Percentof totalmanufactured orimported Check allphysicalforms ofthe

volume going to thisuse: <1 ± chemical during thisuse:

Ifused ina mixture check appropriatebox Aerosol
to indicateweight fraction.Average Dry Powder

values areacceptable: Pelletsor largecrystals
Water or solvent- wet solid

X <1% (< 1300ppm) Gas or vapor
1-30% x Liquid solution

30-60% Other(Explain)

60-90%
>90%

Use Number 4 of 5

Description of Chemical End Use: This CAS number isused as an intermediateto
manufacture chemical substancesthatare regulatedby the Food and Drug Administrationas

indirectfood additivesused to impart greaseand oilresistancetopaper and paperboard.
Paper or paperboard areused infood packaging products such as bags,wrappers, cartons,or

trays.This CAS number itselfwillbe presentintheseproductsatlow levelsas a residual.

Percent of totalmanufactured or imported Check allphysicalforms of the

volume going to thisuse: <1 chemical during thisuse:

Ifused in a mixture check appropriatebox Aerosol
to indicateweight fraction.Average Dry Powder

values areacceptable: Pelletsor largecrystals
Water or solvent- wet solid

X <1% (< 2000 ppm) Gas or vapor

1-30%. x Liquid solution

30-60% Other(Explain)

60-90%
>90%



CAS Number 1691-99-2 3M Company 22

Use Number 5 of7
DescriptionofChemical End Use: ThisCAS number isused asan intermediateto
manufacturechemicalsubstancesthatareused infloorpolishes.

Percentoftotalmanufacturedorimported Check allphysicalforms ofthe
volume goingtothisuse: <1 ± chemicalduringthisuse:

Ifused ina mixturecheck appropriatebox Aerosol
toindicateweightfraction.Average Dry Powder
valuesareacceptable: Pelletsorlargecrystals

Water orsolvent- wet solid
<1% Gas orvapor

X 1-30%(4%) X Liquid solution

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

>90%

Use Number 6 of 7

Description of Chemical End Use: This CAS number isused as an intermediateto
manufacture chemical substancesthatareused incoatingadditives.

Percent of totalmanufactured or imported Check allphysicalforms of the

volume going tothisuse: <1 ± chemical during thisuse:

Ifused ina mixture check appropriatebox Aerosol

to indicateweight fraction.Average Dry Powder

values areacceptable: Pelletsor largecrystals
Water or solvent- wet solid

<1% Gas or vapor
X 1-30%(4%) X Liquid solution

30-60% Other(Explain)

60-90%
>90%



CAS Number 1691-99-2 3M Company 23

Use Number 7 of7
DescriptionofChemical End Use: ThisCAS number isused asan intermediateinthe
industrialsynthesisofchemicalsand fluoropolymersused astextiletreatingresins,paper
chemicals,and/orsurfactants.

Percentoftotalmanufacturedorimported Check allphysicalforms ofthe
volume goingtothisuse: <1 ± chemicalduringthisuse:

Ifused ina mixture check appropriatebox Aerosol

toindicateweight fraction.Average Dry Powder
values are acceptable: Pelletsorlargecrystals

Water orsolvent- wet solid
<1% Gas orvapor

X 1-30% x Liquid solution

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



Invitation
Chairperson: KarinL.Beaver

Start: 06/01/2000 01:00 PM
End: 06/01/2000 01:30 PM

Description: Billweppner & PaulHeerwald to discussNovapharm

invitees:

PaulE.Heerwald/US-Corporate/3M/US
BillWeppner/US-Corporate/3M/US

Detaileddescription:


