
PHYSICAUCHEMICAL PROPERTIES

TEST SUBSTANCE

Identity:[2-(N-Ethylperfluorooctanesulfonamido)ethylacrylate;may alsobe
referredtoas B1228, D-1, ETFOSEA, orFX-13.(2-Propenoicacid,2-
[ethyl[heptadecafluorooctyl)sulfonyl]amino]ethylester,CAS # 423-82-
5)

Remarks:Materialisanambersolid.

Remarks:Reportstatesthatsamplepurityis99% ormorebasedoninformation
suppliedby Sponsor. The pudtyfidentityofthetestsubstance cannot be
substantiated.As presentedinthereport,thestructuralformulaindicatesthat
"pudt)('cannotbe assignedas "99% ormore".The lotnumber was 101.

METHOD

Water Solubility: OECD 105,Shake FlaskMethod
Hydrolysis as a Function of pH: OECD 111
DissociationConstants inWater: OECD 112,Spectrophotometdc Method
PartitionCoefficient(1-octanoltwater)by HPLC: OECD 117
Vapor Pressure: OECD 104,Gas SaturationMethod

GLP (Y/N):Yes
Year completed: 1994
Remarks:
Detailsfromthesestudiescan befoundinone reportentitled:"Determinationof
Physico-chemicalPropertiesofSample D-1".

RESULTS

Water Solubility:0.89 mg/L at250C
Hydrolysis as a Function of pH: At 25"C the reactionrateconstantsofthe test.
substance atpH 4,7,and 9 were 0.017,0.020,and 0.046 day-'withhalflife
timesof42, 35,and 15 days,respectively.
DissociationConstants inWater: No dissociationconstantsofthetest
substance were determinedbecause thespectraofthetestsubstance at
differentpH valuesdidnotsignificantlydifferfrom one another.
PartitionCoefficient:K. > 6
Vapor Pressure: 6.0x 10-3 Pa at250C



Remarks: The studyresultsindicatedthatthetestsubstancewas composedof
differentcomponents which,insome cases,yieldedresultsdifferentfrom each
other.

Water solubility:Itissuggested thatthe water solubilityof each
component ofthetestsubstance isdifferentfrom theothers.
Hydrolysis as a functionofpH: The chemicalstructureofthetest
substance suggeststhatthereactionrateofeach component issimilarto
each other.
Dissociationconstants Inwater: The water solubilityofthetest
substance istoolow tofindionizedand unionizedforms ofthetest
substance. The laboratorydidnotinvestigateitsconstantsfurtherby
eitherthetitrationmethod ortheconductometdc method intheOECD
Guidelinebecause bothmethods are considerednotsuitablefor
substanceswithsuch a low solubility.However, thechemical structureof
thetestsubstance suggeststhatitsdissociationpotentialisverylow.
Paritioncoefficient:The testsubstance was detectedas ten peaks or
more by HPLC.
Vapor Pressure: The chemicalstructureofthetestsubstance suggests
thatthevapor pressureofeach component isdifferentfrom theothers.

DATA QUALITY

Water Solubility
Reliability:Klimischranking2.
The reportstatesa purityofthesubstance of"99% ormore".Since the
purity/identityofthetestsubstance cannot be substantiated,thestatedaverage
solubilityofthetestsubstance isnotdefensible.As presented,thestructural
formulaindicatesthat"pudt)('cannotbe assignedas "99% ormore".Since the
method ofdetectionisnotcompound specific,and was notvalidated,itcannot be
determinedifthepeaks detectedinthesample chromatograms do indeed adse
from thetestsubstance.

Hydrolysis
Reliability:Klimischranking2.
Withoutthepurity/identityinformationon thetestsubstance and compound
specificanalyticaltechniques,theexperimentallydeterminedrateconstant
cannot be substantiated.

DissociationConstants inWater
Reliability:Klirriischranking1.
Potentialfora compound ofthegivenstructuretoionizeatany pH islow.

Octanol/Water PartitionCoefricient



Reliability:Klimischranking3.
Sincethepudty/identityofthetestsubstancecannotbe substantiated,thestated
partitioncoefficientisnotdefensible.Itwas notestablishedinthisstudywhat the
retentiontime(s)ofthetestsubstance(s)is.The UV detectorisnotcompound
specificand ithas notbeen definitivelyestablishedthatthe>10 peaks assigned
as belongingtothetestcompound areactuallyrelatedtothetestmaterial.
Furthermore,ithas notbeen establishedthatthismethod fordeterminingthe
octanol/waterpartitioncoefficientappliestofluorochemicalcompounds similarin
structuretothetestmaterial.

Vapor Pressure
Reliability:Klimischranking3.
The pudty/identityofthetestsubstancecannotbe substantiated.The
chromatogram ofthe testsubstancehas a distinctlydifferentprofilethatthatof
the standard.Ithas notbeen establishedthatundertheconditionsofthe
experimentthe nitrogenpassed overthesubstancehas become saturatedwith
gas phase testsubstance.The referencecompound (benzoicacid)has a
measured vaporpressure- 16 timesthatdeterminedforthetestsubstance. It
would be appropriatetochoose a referencecompound witha vaporpressure
closertothatdeterminedforthetestcompound The lowermolecularweight
constituentswillhave a highervaporpressurethanthe n=8 component.
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Abstract

Study No.: 4B223-4B227

Study Title: DeterminationofPhysico-chemicalPropertiesof Sample D-1

Sponsor: SUMITOMO 3M LTD.

1.TestSubstance
Name: Sample D-1
Chemical name: 2-[N-ethyl-N-perfluoroalkyl(C-1-8)sulfonylamino]

ethylacrylate
Structuralformula:CnF2n+IS02N(C2H5)CH2cH20C(.O)CH=CH2

n=1-8 (n=8: approx.78 %; n=1-7: approx.21 %)

2 Water Solubility[StudyNo. 4B223]
2.1 Methods: No. 105 @ "Water Solubility"(Flask Method)

2.2 Results: Water solubUityof the testsubstancewas 0.89 mg/L at 25 C.

3 Hydrolysis as a function of pH [Study No. 4B2241

3.1 Methods: No. 111@ "Hydrolysis as a function of pH", (testingat pH 4, 7,

and 9 at250C)

3.2 Results: At 250C reactionrateconstantsof the testsubstanceatpH 4, 7,

and 9 were 0.017, 0.020, and 0.046 day-Iwith half lifetime

of 42, 35, and 15 days, respectively.

4 DissociationConstants in Water [Study No. 4B225]

4.1 Methods: No. 112t "DissociationConstants inWater" (Spectrophotometric

Method)

3.2 Results: No dissociationconstantsof the testsubstance were determined

because the spectraof the testsubstance at differentpH did not

significantlydifferfrom one another.(But thechemical structureof

the testsubstance suggests that itsdissociationpotentialis very

low.)

5 PartitionCoefirident(1-octanol/water)by BPLC Method [StudyNo. 4B2261

5.1 Methods: No.117@ "PartitionCoefficient (n-octanol/water),High

Performance Liquid Chromatography (HPLC) Method"

5.2 Results: The testsubstancewas detectedas ten peaks or more by HPLC.

The log Pow value of the main component was more than 6.

6 Vapor Premure [Study No. 4B227]

6.1 Methods: No. 104@ "Vapor Pressure Curve" (Gas SaturationMethod)

6.2 Results: Vapor pressureof the testsubstancewas 6.0 X 10-3Pa at25" C.

t Number inOrganizationforEconomic Cooperationand Development (OECD) Guidelines

for TestingofChemicals



TestSubstance

1.1 Identifi*cation

1)Namet: Sample D-1

Chemical namet: 2-[N-ethyl-N-perfTuoroalkyl(C= 1-8)sulfonylamino]

ethylacrylate

2)Structuralformulat:C,,F2,,+IS02N(C2H5)CH2CH20C(=O)CH=CH2

n=1-8
(n=8:approx.78 %; n=1-7: approx.21 %)

3)Physico-chemicalproperties:

Solubilityt: water: insoluble

acetone-' 50 % ormore

DMSO: insoluble

Meltingpointt: 27-42 *C

Boilingpointt: approx.150*C (1nim Hg)

t providedbythesponsor

1.2 Source

I)Batcht: Lot No. 101

2)Supplier: Misao SHIBA, SUMITOMO iM LTD.-

3)Suppliedquantityt:approx.100 g

4)Purityt: 99 % or more

5)Appearance: amber likewax

t providedby thesponsor



2 Water Solubility[StudyNo. 4B223]

A solutionisa homogeneous mixtureof differentsubstancesin a solvent.The

particlesizesof thedispersedsubstancesareof thesame magnitudeas moleculesand

ions.Therefore,the smallestvolumes which can be obtainedfrom a solutionare

alwaysofuniformcomposition.

Solubilityinwater isa significantparameterbecause

0 the spatialand temporalmovement (mobility)of a substanceis largely

determinedby itssolubilityinwater;

0 water solublesubstancesgain ready accessto humans and otherliving

organisms;

0 theknowledge of thesolubilityinwaterisa prerequisitefortestingbiological

degradationand bio-accumulationinwawr and forothertests.

2.1 Materialsand Methods
This study was conducted in accordancewith the standardprocedure "Water

Solubility"(FlaskMethod) in the OECDT Guidelinesfor Testingof Chemicals

No. 105 (1981).Thismethod issummarized asfollows:

The testsubstance(Solidsmust be pulverized.)is dissolvedin water at a

temperaturesomewhat above'thetest'temperature.When saturationisachievedthe

mixtureiscooledand keptat the testtemperature,stirringas longas necessaryto

reach equilibrium.Subsequently,mass concentrationof the testsubstancein the

aqueoussolution,which must notcontainany undissolvedparticles,isdeterminedby

a suitableanalyticalmethod.

t OrganizationforEconomic C@operationandDevelopment

2.1.1 Reagents
n-hexane: Wako Pure ChemicalIndustries,Ltd., guaranteedreagent

acetone: Wako Pure Chemical Industries,Ltd., guaranteedreagent

2.1.2 Apparatus

incubator: TaitecCorporation, model M-100

centrifugaiseparator: HitachiLtd., model SCT 15B

gas chromatograph(GC):Shimadzu Corporation,model GC-14A

integrator: ShimadziL.Corporation,-.modelC-R3A,



2.1.3 Testprocedure
Two hundredmilligramsofthetestsubstancewasdissolvedin10mL ofacetone

in an Erlenineyerglassflask.The solventwas evaporatedwithstirringto deposita

thinlayerof thetestsubstanceonto innersurfaceof theflask.The residualsolvent

was thoroughlyremoved by stream of nitrogengas . Four hundred millilitersof

distilledwater was added to the flask,which was then shaken at 40±0.2*C over

a 3-dayperiod.A 50-mL aliquotof thewaterphasewas sampledafter1,2, and 3

days.The aliquotwas subsequentlyshakenat25±0.2'C for 1 day or more toreach

equilibriumof dissolutionof thetestsubstance.

The operationby theabove procedurewas repeatedonce more.

2.1.4 Analytical methods

The concentrationof the testsubstancewas measured by gas chromatography

(GC). Priorto GC analysis,eachequilibratedaliquotwas treatedasfollows:

The aliquotwas centrifugedat 4000 rpm (3000 x g) at 25*C. Sodium

chloride,1.2 g, was dissolvedin thesupernatant,to which 4 mL of n-hexanewas

thenadded

*

They were shaken for1 minutes-and thencentrifugedat4000 rpm (3000

X g) at25*C. The n-hexanephase (supernatant)was analyzedby GC under the

followingconditions:

GC conditions
column: Shimadzu Corporation,wide borecolumn CBP20-W25-100,

0.53mm i.d.,25 m inlength

temperature: column: 120*C; injector:200*C; detector:240*C

carrier: nitrogengas(flowrate:20 mL/min)

detector: electroncapturedetector(ECD)

injectionvolume: 3 pL

As informedby thesponsor,thecomponents ofthetestsubstancedifferinlength

of theperfluoroalkylchain(see§'1.1).In fact,thetestsubstancewas detectedas

fourmajor peakswithretentiontimeof 3.8,4.5,5.1,and 6.0minutesby GC under

the conditionsdescribedabove.Therefore,the concentrationof the testsubstance

was based on totalareaof thefourpeaks.

2.1.5 Calibration curve

Standardsolutionsof thetestsubstancewere preparedtomake concentrationsof

0, 0.2, 1.0,and 5.0 mg/L inn-hexane.These standardsolutionswere analyzedby

GC under theconditions.describe@d-in§2,1.4,.Thetgtalpeak areaof thefourpeaks



was calculatedand plottedagainstthe concentrationof the testsubstance.The

calibrationcurveyieldeda straightlinepassingthroughtheoriginand itscorrelation

coefficientwas calculatedto be 0.999 by the leastsquaremethod describedin

JapaneseIndustrialStandards(JIS)Z 9041-1968.
[Figure2.1and Figure2.2)

At measurement of the testsubstanceconcentration,the standardsolution

with 1.0mg/L was analyzed.Concentrationineach testsamplewas calculatedfrom

ratiooftotalpeak areaforthesampletothatforthestandardsolution.

2.1.6 Recovery
An acetonesolutionof thetestsubstancewas preparedto make a concentration

of483 mg/L. Two millilitersof thesolutionwas dissolvedin1000 mL of distilled

water(finalconcentrationof thetestsubstance:0.97 mg/L).

Sodium chloride,1.2g, was dissolvedin4 mL of thewatersolution,towhich 4

mL of n-hexanewas then added. They were shaken for 1 minutesand then

centrifugedat4000 rpm (3000X g) at25 *C. The concentrationof thetestsubstance

in the n-hexane phase (supernatant)was measured by GC under the conditions

describedin §2.1.4toevaluaterecovery.
[Table2.2 and Figure2.3]

The recoveryof thetestsubstancewas 94 %. The concentrationsof thetest

substancereportedbelow were correctedby thisfactor.

2.2 Resultsand Discussion
Average watersolubilityofthetestsubstancewas 0.89 mg/L at25 *C.

[Table2.1 and Figure2.4.1toFigure2.4.3]

The component withGC retentiontime of 4.5 minuteswas rathersolubleinwater

compared withtheothers.Dissolutionof thiscomponent at40 *C reachedequilibrium

within1 day.

Itissuggestedthatwatersolubilityof each component of thetestsubstancediffers

from one another.



3 Hydrolysisas a FunctionofpH [StudyNo. 4B2241

The testingof substanceforhydrolysisisrelevanttotheirpersistence.Hydrolysis

isone of themost common reactionscontrouingabioticdegradationand istherefore

one of themain degradationpathsof substancesintheenvironment.

A procedureto determinehydrolysisisimportantalsoinindicatingwhether other

testingshouldbe carriedout on a parentcompound or itshydrolysisproduct.Itisthe

degradationproductsthatarecrucial.

Hydrolysisbehaviorneeds to be examined atpH valuesnormallyfound -inthe

environment(pH 4-9)and undermore acidicconditions(pH 1-2)forphysiological

purpose.

Surface-controlledreactionscan sometimes predominate over bulk solution

hydrolysis,especiallyinthesoilenvironment.This may resultindifferentdegradation

ratesthan would be predictedfrom thismethods based upon ratesin homogeneous

solutions.

3.1 Materialsand Methods
This studywas conductedinaccordancewith the standardprocedure"Hydrolysis

asa functionof pH" intheOECD GuidelinesforTestingofChemicalgNo.,l11 (1981).

In theenvironiment,chemicalsusuallyoccurin dilutesolution,which means that

water ispresentinlargeexcess,and therefore,thekineticsofhydrolysisaregenerally

pseudo-firstorderatfixedpH and temperature.

The hydrolysisreactionmay be influencedby acidicor basicspeciesH30+ (H+)

and OH-, inwhich caseitisreferredtoasspecificacidorspecificbasecatalysis.

The concentrationof thetestsubstanceisdeterminedas a functionof time.The

logarithmsof theconcentrationsareplottedagainsttimeand theslopeof theresulting

straightline(assumingfirst-orderor pseudo-firstorderbehavior)givesthe rate

constant.



3.1.1 Reagentsand water

acetone: Wako Pure ChemicalIndustries,Ltd., guaranteedreagent

n-hexane: KishidaChemical Co.,Ltd. guaranteedreagent

sodium chloride: JunseiChemical Co.,Ltd., guaranteedreagent

sodium hydroxide: JunseiChemical Co.,Ltd., guaranteedreagent

monopotassium phosphate:
Wako Pure Chemical Industries,Ltd., guaranteedreagent

monopotassium citrate:NacalaiTesque Inc., extraPure reagent

boricacid: Wako Pure ChemicalIndustries,Ltd., guaranteedreagent

potassiumchloride: JunseiChemicalCo., Ltd. guaranteedreagent

water: deionizedwaterpurifiedby MiUi-(@9

3.1.2 Apparatus

,incubator: TaitecCorporation, model M-100

pH meter: Toa ElectronicsLtd., model HM-50S

gas chromatograph(GC): Shimadzu Corporation, model GC-14A
[equippedwithan electroncapturedetector(ECD)]

integrator: Shimadzu Corporation, model C-R3A

3.1.3 Testprocedure

3.1.3.1 Preparationof buffersolutions

Buffersolutionswere preparedby thefollowingtwo methodsdescribedinthe

annex of theGuidelineNo. 111:

• BuffermixturesofClarkand Lubs
• CitratebufferofKolthoff-andVleeschhouwer

Each buffersolutionofpH values4, 7, and 9 was preparedtobe 1000 n3L using

thefollowingreagents: I

I)pH4: 0.1 m monopotassium citrate and 0.1 N sodium hydroxide
2)pH7: 0.1 m monopotassium phosphate and 0. IN sodium hydroxide
3)pH9: 0.1 m potassium chloride, 0. 1 m boric acid and 0. 1 N sodium hydroxide

The buffersolutionsobtainedwere passedthroughMilliporeefilterof pore size

0.25 lim.The pH valuesof thefiltrateswere determinedtobe 4.05,7.02,and 9.05

fornominalvaluesof 4, 7,and 9, respectively.

3.1.3.2 Preparation of stocksolutionof the testsubstance

The testsubstance,80 mg, was dissolvedand dilutedwith acetonetopreparea

stocksolutionwith40 mg/L.



3.1.3.3Preliminarytest(at50*C)
Fourmillilitersofthestocksolution(preparedin§3.1.3.2)wasaddedto400mL

eachof thethreebuffersolutionstopreparetestsolutionsof pH values4,7,and 9.

The solutionsthuspreparedwere testedunder thefollowingconditions:

1) Conditions

pH: 4, 7, and9
concentration: 0.40mg/L
temperature: 50.0±0.10c
testingperiod: 5 dayswithcontinuousshaking
testvolume: 400 mL (containing1 % acetone)
test'vessel: Erlenmeyerglassflask

II)Analyticalmethods
The concentrationof the testsubstancewas measured by GC. Priorto GC

analysis,thetestsolutionswere treatedby thefollowingprocedure:

Sodium chloride,128 g, was dissolvedin eachof thethree400-mL solutions,
from which thetestsubstancewas thenextractedwith 100 mL of n-hexane.The

extractionwas repeatedtwicemore. The threeextractswere combined and

concentratedto50 mL, which was thentransferredintoa 200-mL glassvolumetric

flaskand filledto200 mL withn-hexane.The hexanesolutionwas analyzedby GC

under thefollowingconditions:

GC conditions

column: Shim@dzu Corporation,wide borecolumn CBP20-W25-100,
0.53mm i.d.,25 m inlength

temperature: column:120*C;injector:200'C; detector:240'C
carrier: nitrogengas(flowrate:20 mL/min)
detector: ECD
injectionvolume: 3 pL

As describedin§2.1.4,theconcentrationof thetestsubstancewas basedon total

areaof thefourpeaksdetectedby GC (retentiontime:3.6,4.3,4.9,and 5.8

minutes).

III)Recovery
Four millilitersofthestocksolution(preparedin§3.1.3.2)was addedto400 mL

of waterin an Erienmeyerglassflask(fmalconcentration:0.4 mg/L).Sodium

chloride,128 g, was dissolvedinthissolution,from which thetestsubstancewas

thenextractedwith 100 mL of n-hexane.The extractionwas reppatedtwicemore.



The threeextractswere combined and concentratedto 50 mL, which was then

transferredintoa 200-mL glassvolumetricflaskand filledto200 mL withn-hexane.

The concentrationof the testsubstancein the finalsolutionwas measured by GC

under theconditionsdescribedin§3.1.3.3.Il.

Recovery was determinedtobe 101 %. T"neconcentrationsof thetestsubstance

reportedforthispreliminarytestwere correctedby thisfactor.

[Table3.6 and Figure3.1]

3.1.3.4 Further investigddon (at25 OC)

Four millilitersof thestocksolution(preparedin§3.1.3.2)was added to400 mL

each of thethreebuffersolutionstopreparetestsolutionsof pH values4, 7, and 9.

Six 5-mL aliquotsfrom each of thetestsolutionswere transferredintoglasstubes.

These solutionswere examined asa functionof timeunderthefollowingconditions:

I) Conditions

pH: 4, 7,and 9

concentration: 0.40mg/L

temperature: 25.0±0.20C

testingperiod: 33 dayswithno shaking

testvolume: 5 mL (containingI % acetone)

testvessel: glasstube

II)Analytical methods

The concentrationof the testsubstancewas measured by GC. Prior to GC

analysis,thetestsolutionswere treatedby thefollowingprocedure:

Sodium chloride,1.6 g, was dissolvedin the5-mL aliquottreatedin thetube.

Two millilitersof n-hexanewas added to thissolution.They were shakenfor 1

minutesand thencentrifugedat 3000 rpm. The n-hexanephase(supernatant)was

analyzedby GC asdescribedin§3.1.3.3.

As describedin§2.1.4,theconcentrationof thetestsubstancewas based on total

areaof the fourpeaks detectedby GC (retentiontime:3.6,4.3,4.9,and 5.8

minutes).

III)Recovery

Four millilitersofthestocksolution(preparedin§3.1.3.2)was addedto400 mL

of waterinan Erlenmeyerglassflask(thefinalconcentration:0.4 mg/L). Sodium



chloride,1.6g,was dissolvedina 5-mL sampleofthissolution,towhichtwo

millilitersof n-hexanewas thenadded.They were shakenfor 1 minutesand then

centrifugedat 3000 rpm. The n-hexanephase (supernatant)was analyzedby GC

under theconditionsdescribedin§3.1.3.3.

Recovery was determinedto be 95 %. The concentrationsof the testsubstance

reportedforthisfurtherinvestigationwere correctedby thisfactor.

[Table3.7and Figure3.3]

3.1.3.5 CaUbration curve

TJiecalibrationcurve preparedin §2.1.5 (Determinationof Water Solubility)

was used.

[Figure2.1 and Figure2.2)

At measurement of thetestsubstanceconcentration,thestandardsolutionof the

testsubstancewith 1.0 mg/L was analyzed.Concentrationin each testsample was

calculatedfrom ratioof totalpeak area for thesample to thatfor the standard

solution.

3.1.3.6 Calculafions

Residualpercentof thetestsubstancewas calculatedasfollows:

rt= 100 (Ct/cto)

where

rt: residualpercentof thetestsubstanceafter"t"days

ct: concentrationof thetestsubstanceafter"t"days (mg/L)

cto: initialconcentrationof thetestsubstance(0.4mg/L)

Assuming thatthelogarithmsof theresidualconcentrationsare firstorderas a

functionof time,theirreactionrateconstantswere calculatedas follows:

k t-Iln(100/r)

where

k: reactionrateconstantof thetestsubstance(day-1)

Using theaverageof theserateconstants,halflifetimeof thetestsubstancewas

calculatedas follows:

tl/2 = k-I In 2

where

tl/2: halflifetime ofthetestsubstanre(days)



3.2 ResultsandDiscussion

1)Preliminarytest
After5daysat50'C theresidualpercentsofthetestsubstanceatpH 4,7,and9

were 76, 76, and 52,respectively.

(Table3.5 and Figure3.2]

On thebasisof theresults,itissuggestedthatthetestsubstanceistransformedat

leastby 24

Relatingto thepreliminarytestresult,thereisthefollowingdescriptioninthe

OECD Guideline:

Iflessthan 10 per centofthe reactionisobservedafter5 days (tII2> I year),

thechemicalisconsideredhydrolyticallystableand no additionaltestingisrequired.

Therefore,we decidedtoperformthefurtherinvestigationdescribedbelow.

2)Furtherinvestigation
At 25'C thereactionrateconstantsof thetestsubstanceatpH 4, 7, and 9 were

0.017,0.020,and 0.046 day-Iwithhalflifetime of 42,.35, and 15 days,

respectively.

[Table3.1toTable3.4and Figure3.4]

The chemicalstructureof the testsubstance(shown'in §2.2)suggeststhatthe

reactionrateof eachcomponent issimilartoeachother.



4 DissociationConstantsinWater [StudyNo. 4B225]

The dissociationof a chemicalin waterisof importancein assessingitsimpact

upon theenvironment.Itgovernstheform of thesubstancewhich inturndetermines

itsbehaviorand transport.Itmay affecttheadsorptionof thechemicalon soilsand

sedimentsand adsorptionintobiologicalcefls.-

4.1 Materiallsand Methods
This studywas conductedinaccordancewiththestandardprocedure"Dissociation

Constantsin Water" (SpectrophotometricMethod) in the OECD Guidelinesfor

TestingofChemicalsNo. 112 (1981).Generalsummary of thismethod isas.follows:

A wavelengthisfound where the ionizedand unionizedforms of thecompound

have appreciablydifferentextinctioncoefficients.The LJV-visibleabsorptionspectrum

isobtainedfrom solutionsof constantconcentrationunder a pH conditionwhere the

substanceisessentiallyunionizedand fullyionizedand atseveralintermediatepH's.

This may be done, eitherby addingincrementsof concentratedacid (base)to a

relativelylargevolume of a solutionof thecompound ina multicomponentbuffer,

initiallyathigh (low)pH, or by addingequalvolumesof a stocksolutionof the

compound in e.g.water,methanol,to constantvolumes of variousbuffersolutions

coveringthe desiredpH range.From thepH and absorbancevaluesatthe chosen

wavelength,a sufficientnumber of valuesforthepKa iscalculatedusingdatafrom at

least5 pH's where thecompound isatleast10 per centand lessdm 90 per cent

ionized.

4.1.1 Reagents and water
methanol: JunseiChemicalCo.,Ltd., guaranteedreagent

0.1 N hydrochloricacid: KishidaChemicalCo.,Ltd., reagentfortitration
(dilutedto0.01 N withwaterpriortouse)

0.1 N sodium hydroxide: KishidaChemicalCo.,Ltd., reagentfortitration
(dilutedto0.01N withwaterpriortouse)

water: Deionizedwater was distilled.

4.1.2 Apparatus

UV-visiblespectrophotometer:'ShimadzuCorporation,Model UV-260



4.1.3 Testprocedure

4.1.3.1Preparationofstocksolutionofthetestsubstance
A stocksolutionofthetestsubstancewith80 mg/L inmethanolwasprepared

using20.0mg ofthesubstance.

4.1.3.2 Preparationof testsolutions
For measurementof UV-visiblespectraof thetestsubstance,threesolutionsof

thetestsubstancewere preparedasfollows:

1)Acid solutionofthetestsubstance
Two millilitersofthestocksolution(preparedin§4.1.3.1.)and2.4ml'of 0.01

N hydrochloricacidwere transferredintoa 200-mL glassvolumetricflask,which
was thenfilledto200 mL withwater.(finalconcentrationofthetestsubstance:0.8

mg/L)

2)Alkalinesolutionofthetestsubstance
Two millilitersofthestocksolutionand2.4mL of0.01N sodiumhydroxide

weretransferredintoa200-mL glassvolumetricflask,whichwas thenfilledto200
mL withwater.(finalconcentrationofthetestsubstance:0.8 mg/L)

3)Neutralsolutionofthetestsubstance
Two millilitersof the stocksolutionwas transferredintoa 200-niLglass

volumetricflask,whichwas thenfilledto200 mL withwater.(finalconcentration

ofthetestsubstance:0.8 mg/L)

4.1.3.3 Measurement of UV-visiblespectrum
The UV-visiblespectraofthetestsubstanceinthesolutionsofthreedifferentpH

valueswere measuredwiththeapparatusshown in§4.1.2.



4.2 Resultsand Discussion
No 4issociationconstantsof thetestsubstancewere determinedbecausethespectra

of thetestsubstanceatdifferentpH didnotsignificantlydifferfrom one another.
[Figure4.1

The water solubilityof the testsubstanceis too low to findan ionizedand

unionizedforms of thetestsubstance.We did not investigateitsconstantsfurtherby

either"TitrationMethod" or "ConductometricMethod" in the OECD Guideline

because theboth methods areconsiderednotsuitableforthesubstancehaving such a

low solubility(0.89mg/L, reportedin§2.2).

But thechemicalstructureof thetestsubstance(shown in§ 1.1.2) suggeststhatits

dissociationpotentialisverylow.



5 PartitionCoefficient(1-octanol/water)

by BPLC Method [StudyNo. 4B226]

The partitioncoefficient(P) is defmed as the ratioof the equilibrium

concentrationsof a dissolvedsubstancein a two-phasesystem.consistingof two
largelyimmisciblesolvents.In caseof 1-octafioland water,

POW= co /cw

where
Pow: 1-octanol/waterpartitioncoefficient
Co: concentrationin 1-octanolphase
Cw: concentrationinwaterphase

The partitioncoefficientbeingthequotientof two concentrationsisusuallygiven

intheform ofitslogarithmtobaseten(logPow).

Pow isa key parameterinstudiesof theenvironmentalfateof chemicalsubstances.

A highly-significantrelationshipbetween the-Pow of substancesand their
bioaccumulationinfishhas been shown. Ithas alsobeen shown thatPow isa useful

parameterinthepredictionof adsorptionon soiland sedimentsand forestablishing

quantitativestructure-activityrelationshipsfora widerangeof biologicaleffects.

5.1 Materialsand Methods
This studywas conductedin accordancewith the standardprocedure"Partition

Coefficient(n-octanol/water),High PerformanceLiquidChromatography(HPLC)
Method" intheOECD GuidelinesforTestingof ChemicalsNo.117(1989).Principle

of thismethod isas follows:

HPLC isperformedon analyticalcolumnspackedwitha commerciallyavailable

solidphasecontaininglonghydrocarbonchains(e.g.C8, C18) chemicallybound onto

silica.

Chemicalsinjectedontosuch a column move alongitby partitioningbetween the

mobile solventphase and the hydrocarbonstationaryphase.The chemicalsare

retainedin proportionto theirhydrocarbon-waterpartitioncoefficient,withwater
solublechemicalselutedfirstand oil-solublechemicalslast.'This enablesthe

relationshipbetween the retentiontime on a reverse-phasecolumn and

the1-octanol/waterpartitioncoefficienttobe established.



5.1.1 Reference compounds
A§ referencecompounds whose Pow valuesare wellknown, we selectedfive

substanr-es:methyl benzoate,bromobenzene, diphenyl,dibenzyl,and DDT. In

addition,thioureawas used fordeterminationof thedead time.A mixtureof thesix

substanceswas preparedinacetonitrile.

5.1.2 Correlationbetween retentiontime and Pow

The mixtureofthereferencecompounds(shownin§5.1.1)was analyzedbyhigh

performanceliquidchromatography(.HPLC)undertheconditionsdescribedbelow:

HPLC con&dons
column: GL SciencesInc.,InertsilODS-2

4.6mm i.d.,250 mm inlength
(Cl8chemicallybound ontosilica)

mobile phase: acetonitrile/water= 75/25 (v/v)

flow rate: 1.0mL/min.
wavelength: 210 run
temperature: 25 OC

The HPLC retentiontimeofthereferencecompounds were correctedas follows:

Rt '=Rt' -Rto

where

Rt: correctedretentiontimeofthecompound (minutes)

Rt': retentiontimeof thecompound (minutes)

Rto: retentiontimeof thiourea(minutes)

Correlationequationbetween thecorrectedretentiontime of thefivecompounds

and theircorrespondingPow was computed by theleastsquaremethod, resultingin

thefollowingequation:

log Pow = 5.274 log Rt - 0.0219 (r 0.973)

[Figure5.1and Figure5.21

5.1.3 Retention time of the testsubstance

A mixtureof the testsubstanceand thioureawas preparedin acetonitrile.The

mixturewas analyzedby HPLC under theconditionsdescribedin §5.1.2.Based on

thechromatogram,retentiontime(Rt',minutes)were determinedforcomponents of

thetestsubstance.



5.2 Resultsand Discussion
The,.testsubstancewas detectedas tenpeaks or more by HPLC.

The correctedretentiontime (Rt)of the main component was determinedto

be 29.245 minutes,whilethatof.DDT (Log Pow isreportedto be 6.20.)was 13.263

minutes.

Based on thecorrelationequationshown in §5.1.2,thelog Pow valueof themain

component was more than6.
[Figure5.2)



6 Vapor pressure[StudyNo. 4B227]

The envirorunentalrelevanceof vapor pressureisaccountedforby the following

reasons:

• The vapor pressuregivesan indicationof the probabilityof thephase

transitions,liquid/gasand solid/gas.

• The vapor pressure,togetherwith the solubilityin water,is the major

auxiliaryvariableforcalculatingthevolatilityof a substancefrom an aqueous

solution.

• Vapor pressureis thus a significantfactorfor predictingatmospheric

concentrations.

• The vapor pressureof a substancecan furthermorebe usefulas a basisfor

decidingwhetheror nota photochemicallyinduceddegradationstudy(inthe

homogeneous gasphaseor inan absorbedphase)isnecessary.

6.1 Materialsand Methods
This study was conductedin accordancewith the standardprocedure "Vapor

PressureCurve" (Gas SaturationMethod) in theOECD GuidelinesforTestingof

ChemicalsNo. 104 (1981).Thismethod issummarized asfollows:

A streamof inertcarriergas (nitrogengas)ispassedover thesubstanceinsuch a

way thatitbecomes saturatedwithvapor of the substanceand thevapor isthen

collectedina trapadsorbent.Measurement of theamount ofmaterialtransportedby a

known amount of carriergas isused to calculatethe vapor pressureat a given

temperature.

6.1.1 Reagents

acetonitrile: Wako Pure ChemicalIndustries,Ltd., reagentforHPLC

adsorbent: GL SciencesInc., Tenax GC'O, 60-80 mesh



6.1.2 Apparatus

saturatorcolumn: SibataScientificTechnology Ltd.,
12 mm i.d.,150 mm inlength

adsorbentcolilmn: SibataScientificTechnologyLtd.,
12 mm i.d.,150 mm inlength

glassbead: IuchiSeieidoCo.,Ltd., 1 mm indiameter

flow meter: Shinagawa Corporation, model NWK-IC

gaschromatograph: Shimadzu Corporation, model GC-14A

dataprocessor: Shimadzu Corporation, model C-R3A

6.1.3 Vapor pressurememuring apparatus
For measurement of vapor pressureof thetestsubstance,an apparatusshown in

Figure 6.5was assembledand setina room air-conditionedat25± 1*C.
[Figure6.5]

The glassbeads coatedwith the testsubstancewere packed intothe saturator

column up to 7 cm in length.Nitrogengas,kept ata constantflow rateby the

pressurecontrollerand theflow gauge,was introducedtothiscolumn.

The nitrogengas saturatedwithvapor of thetestsubstancewas deliveredto the

Tenax GCO-packed column to trapthetestsubstance.Totalamount of thenitrogen

gaswhich passedthroughthistrapcolumn was measured by theflow meter.

Preparation of saturatorcolumn

1) Ten milligramsof thetestsubstancewas dissolvedin 10 mL of acetonitrilein

a 100-mL roundbottom glassflask.

2) Eightmillilitersof glassbeads was added intothe flask.The solventwas

removed by rotaryevaporation.The residualsolventwas thoroughlyeliminated

with a vacuum pump atroom temperature.(The testsubstancewas thuscoated

ontotheglassbeads.)

3)The glassbeads coatedwith the testsubstancewas packed intothe saturator

column up to7 cm inlength.Both open sidesof-thecolumn were heldby quartz

glasswool, which was then incorporatedin the vapor pressuremeasuring

apparatus.

nitrogen gas
1) Nitrogen gas was deliveredintothevapor pressuremeasuring apparatusfor 70

hours.Totalvolume of the carriergas was measuredwiththe flow meterand

determinedtobe 1.017 m3. (average.flow..rate:242 mumin)



2) The totalvolume of thegaswas correctedasfollows:

V = Vr [(273/T)(760-P)/7601"2

where

V: totalgasvolumecorrected(m3)

Vr: amountofthegasmeasuredby'theflowmeter(1.017m3)

T: temperatureof thenitrogengas(298 *K)

P: pressuredifferencebetween at the flow meter

and at theabsorber-packedcolumn (0.4mm Hg)

The totalvolume of the carrierwas thus correctedby factorsof the temperature

and pressureditference,resultingin0.973 m3.

Adsorbentcolumn

1) Eight millilitersof the adsorbent (Tenax GC!O) was packed intothe absorbent

column. Both open sidesof the column were retainedwith quartzglass wool.

The column thusprepared was connected to the saturatorcolumn.

2) The testsubstancetrapped by the Tenax G(Z!Owas desorbed by the procedure

describedin §6.1.4.

6.1.4 Analyticalmethods

The testsubstancetrappedby theadsorbentwas desorbed as follows:

1) The adsorbentpacked in -thecolumn was transferredintoa glass filter.The

insideof the vacant column was rinsedwith 20 mL of acetonitrile,which was

then transferredin the glassfilter.The rinseof the Tenax.GC was repeated

twice more with 20 mL and 10 mL each of acetonitrile.

2) The threefiltrateswere combined and transferredintoa 50-mL volumetricglass

flask,which was then filledto 50 mL with acetonitrile.An aliquotof the

solutionwas diluted50 foldinvolume.

3) The concentrationof the testsubstancein the finalsolutionwas measured by

GC under thefollowingconditions:



GC conditions
column: Shimadzu Corporation,wide bore column CBP20-W25-100,

0.53mm i.d.,25 m inlength

temperature: column 120 'C, injector200 *C, detector240 0C

carrier: nitrogengas(flowrate:20 mL/min)
detector: ECD
injectionvolume: 3 liL

Calibrationcurve

Standardsolutionsofthetestsubstancewerepreparedtomake concentrationsof

0, 0.25,0.5,and 1.0 mg/L inacetonitrile.They were analyzedby GC underthe

above conditions.A calibrationcurvepreparedby the method describedin §2.1.5

generateda straightlinewhich crossestheoriginand itscorrelationcoefficientwas

calculatedtobe 0.999.
[Figure6.1 and Figure6.2]

At measurement of the testsubstanceconcentration,the standardsolution

with 1.0 mg/L was analyzed.Concentrationineach testsample was calculatedfrom

ratioof totalpeak areaforthesampletothatforthestandardsolution.

Desorption efficiency(Recovery)

Desorptionefficiencyof the testsubstancefrom Tenax GC'O was determined

accordingtothefollowingprocedure:

1)Twenty fivemillilitersof thesolutionof thetestsubstancewith I mg/L in

acetonitrile(massof the testsubstance:25 pg) was added to 4 mL of the

adsorbentin a 50-mL round bottom glassflask.The solventwas removed by

rotaryevaporationtoadsorbthetestsubstanceonto theTenax G(@e.

2)The testsubstanceadsorbedon theTenax GC'O was recoveredby thedesorption

proceduredescribedabove (exceptthatthesubstancewas extractedwith 10, 10,

and 5 mL ofacetonitrileand thefiltrateswere transferredinto25-mL volumetric

glassflask,which was then filledto 25 mL). The concentrationof thetest

substancein the finalsolutionwas measured by GC to evaluatedesorption

efficiency.

The desorptionefficiencywas determinedtobe 97 %. For measurement ofvapor

pressure,theconcentrationofthetestsubstancewas correctedby thisfactor.

[Table6.3and Figure6.3]



6.1.5 Calculationofvaporpressure
V@por pressureof thetestsubstancewas calculatedas follows:

P = (W/M)(RT/V)

where

P: vapor pressure(Pa)

W: amount of thetestsubstancetrapped(g)

M: molecularweightof thetestsubstance(g mole-1)

R: gas constant(8.31Pa m3 mole-I K-1)

V: totalvolume ofthecarriergascorrected(m3)

T: temperature('K)

6.2 Resultsand Discussion
Vapor pressureofthetestsubstancewas 6.0 x 10-3Pa.

[Table6.1 toTable 6.2,and Figure6.4]

But the chemicalstructureof the testsubstance(shown in §1.1.2)suggeststhat

vapor pressureof each component isdifferentfrom one another.

Vapor pressureof benzoicacid (a referencesubstancein theOECD Guideline)

was 0.10 Pa (24 C) under theconditionsemployed inthisstudy.



Table 2.1 Calculationof concentrationof the testsubstance

dissolvedinwater.

Measurement No. 1

time at 40.OC-,days 2

conc.ibStd,.;.mg/L' A 1.01 1.01 1.01

Peak area,pV-sec

Std. B 2589644 2717449 2732276

testsolution c 2030738 2414771 2230296

concentrationfactor D 1 1 1

conc.ofthesubstance,mg/L E 0.84 0.95 0.88

Calculationequation
E = A(C/B)(I/D)(1/0.94)

Measurement No. 2

time at40 OC, days 2 3

conc.in..Std.1,mgll, A i.o'i 1.01 1.01

peak area,ijv-sec

Std. B 2589644 2717449 2732276

testsolution C 2115067 2319263 2293546

concentrationfactor D I I I

conc.ofthe substance,mg/L E 0.88 0.92 0.90

Calculationequation
E = A(C/B)(l/D)(1/0.94)

averagewater solubility:0.89itg/l



-Table2.2 Calculationof recovery

conc.ofthe substanceadded,mg/L A 0.97

conc.'inStd.,mg/L B 1.01

peak area,jjv-sec

Std: C 2723221

test,solution 0 2456907

concentrationfactor E I

conc.ofthesubstancerecovered,mg/L 0.91

recovery F 94

calculationequation
F=B(D/C)(I/E)(IOO/A)



Figure2.1 Calibrationcurve of thetestsubstance

Curve Fitting (Least Square Method]
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Table 3 Calculationsof reactionrateconstantand halflifetime
of the testsubstance (Table3.1-Table3.3)

Table 3.1 (pH 4 at250C) Table 3.2,(pH7 at25*C)

time, residualpercent rateconstant, time, residualpercent rateconstant@

days ofthe'substance,day-1 days ofthe substance day-1

(t) ryig/L(C) (k) (t) mg/L (C) (k) -

5 89.7 0.022 5 88.6 0.024

8 87.3 0.017 8 86.9 0.018

15 77.0 0.017 is 74.1 0.020

is 76.8 0.014 19 69.5 0.019

26 68.3 0.015 26 59.9 0.020

33 62.1 0.014 33 53.8 0.019

average rateconstant 0.017day- average rateconstant 0.020day

halflifetime(t 1, 2 42 days tl,2 35 days

calculationequations
k=l/tX In 100/c

tl,2=1/kXln 2

Table3. (pH 9-at250C)

time, residualpercent rateconstant,
days ofthesubstance, day-1
(t) mg/L(C) (k)

2 92.4 0.040
5 78.4 0.049
8 69.0 0.046

12 57.1 0.047
15 50.2 0.046

37.7 0.051

average rateconstant 0.046day-I
tl/2 15 days



Table 3.4 Calculationsof residualconcentrationof the testsubstance
---farFurther investigatidn(at25..0 :t0.2 0C) ---

peak area,ijv*sec
conc.in residual

test. testsoin.percentStd solutiohtime,
days pH B c 0

2 9 2889193 2523765 0.371 92.4

4 2951466 2502799 0.361 89.7
5 7 2951466 2473261 0.356 88.6

9 2951466 2186759 0.315 78.4

4 2868192 2449526 0.351 87.3
8 7 2968192 2439536 0.350 86.9

9 2968192 1936885 0.278 69.0

12 9 2939623 1585436 0.229 57.1

4 2871688 2089210 0.309 77.0
is 7 2871668 2011015 0.298 74.1

9 2871668 1361482 0.202 50.2

4 2871088 2084603 0.309 76.8
19 7 2871088 1886031 0.279 69.5

9 2871088 1022942 0.152 37.7

4 2962788 1912723 0.275 68.3
26 7 2962788 1676378 0.241 59.9

4 2928913 1718699 0.250 62.1
33 7 2928913 1490039 0.216 53.8

concentrationofthestandardsolution(A): 1.01 mg/L
concentrationfactor(E): 2.5
initialconcentrationofthetestsubstance(F):0.402 mg/L
recovery(G). 95 %

calculationequation: -D-A(C/D)-E-1-F-1(100/G)-100



Table 3.5 Calculationsof residualconcentrationof the testsubstance
---forPreliminarytest(after5 days at 50.0± 0.1OC) ---

pit4 PH 7 PH 9

initialconcentration

ofthetestsubstance,mg/L A 0.402 0.402 0.402

.;after5 -days

conc.ih@Std..,.mg/L B 1.00 1.00 1.00

peak area,ijv-sec

Std. C 3022269 3022269 3022269

testsolution D 1867539 1876183 1264465

concentrationfactor E 2 2 2

conc.in..the:testsolution.. 0.306 0.307 0.207

residualpercent F 76 76 - 52
ofthetestsubstance

calculationequation

F B(D/C)(I/E)(I/A)(1/1.01)100



Table 3.6 Calculationof recovery
---forPreliminarytest

conc.ofthetestsubstance
added,mg/L A 0.402

conc.;PLStd.,mg/L a 1.00

peak area,uV*sec

Std. C 2977220

testsolution D 2420272

concentrationfactor E 2

conc.ofthetestsubstance
recovered,mgll 0.406

recovery,% F 101

calculationequation

F.= B(D./C)(I/E)(I/A)100

Table 3.7 Calculationof recovery
---forFurtherinvestigation

conc.ofthetestsubstance
added,'mg/L A 0.402

conc. i'n@,Std.@,mg/L B 1.01

peak area,jjv-sec

Std. C 2782217

test-solution 0 2639636

concentrationfactor E 2.5

conc.ofthetestsubstance
recovered,mg/L 0.383

recovery,% F 95

calculationequation
F = B(D/C)(I/E)(I/A)100
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Figure4.1 UV spectrum of the testsubstance
inacidic,neutral,and alkalinesolutions

concentrationofthetestsubstance0.8mg/i
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neutral

alkaline

ILriC-



Figure5.1 Correlationbetween HPLC retentiontime and Pow
cpfthe roferpnce,..Compounds:

Curve Fitting [Least Square Method3

Input Data
---------------------------------------------

No. log Rt log Pow
---------------------------------------------

1 0. 355 2. 12

2 0.626 2..99

3 0.813 3 .76

4 0.981 4 .81

5 1 .123 6 .20
-------- ------------------------------------

Y = -2.1919X 10-2 + 5.1282 X XI

r = 0 .97258

X

7 .00

0

6.00

5 .00 0

9= 4 .00
0

C4

3.00 0

2.00
0

1 .00

0.00
0.0 0.2 0.4 0.6 0.8 1.0 1.2

log Rt
X j



Figure5.2 HPLC chromatograms
of the referencecompounds and the testsubstance

Li:n Z 10.-1 trji).sn or o-i.oz.o

toll.

I r3 0

reference compounds
14 C.1

c

0
E

tr

CL

a t-i 3LI 40
T

Peak& net Time T-/PC W; d.h Area Rt-Rto log Rt log Pow
1 2.637 PV 0:07C 11214 thiourea

.2 4.903 L)V 0. 116 1042 lknsodft 2.266 0.355 2.12
3 G.eG7 av e. IS7 633.02 bromobanzone 4.230 0.626 2.99
4 S. i:ss 6-1 0.208 Z78.54 diphanyl 6.502 0.813 3.76
s 12. @u04 ev 0.274 3S3.74 dibenzyl 9.567 0.981 4.81
G 15.900 vv 0.325 169.83 DDT 16.263 1.123 6.20

LC R 2 10. -1 4 fj0

u -

;,U,
testsubstance

Li

In a)(ZCD
Qi) OD

T
7

Peakt net Time Type WEdth Area RL-Rto lQg RL log Pow
I Z. 633 PV O.CGS 'L?SS9

thiourea

2 6.144 vii 0. '&3G 53.99 (i) 3.511 0.545 2.77
3 7.SSS vv 0.199 se.es (2) 4.922 0.692 3.75
4 9.502 ev 0.261 138.G4 6.869 0.837 4.27
s I'@@.304 ov 9.2SS 79.43 9.671 0.985 5.03
6 1E .44S vv 0.377 114.04 13.812 1.140 5.82
7 22.SG2 BV 0.41G 67.83 19.929 1.299 6.64
e 'IS.308 eV 0. 46Z 160.lc 23.675 1.374 7.02
9 2713ss vv 0.7SI 3SS.40 24.726 1.393 7.12
le a .7 2 z vv 0.402 37 1.IL3 26.089 1.416 7.24

31.87D 0.669 29.245 1.466 7.50



Tabfe6.1 Calculationof-vaporpressure

trapped testsubstance (correctedmass), g 1 1.47 X 10-

molecular weight'ofthe testsubstance m 625

gas constant, Pa*M3-.mole-l-K-1 R 8.31

correctedtotalvolume ofthe carrier'qas.-M3 v 0.973

temperature, OK T 298

vapor pressure,Pa p B. ox 10-3

calculationequations

P =(W/K)(RT/V)

Table 6.2 !Calclilation:of:mass" ofthe trapped testsubstance

conc...infStd...,,.rng/L A 1.006

peak area,AtV*sec

Std. B 2489067

testsolution c 1412087

conc.iKth6 test'sol6tion,mg/L 0.571

finalvolume, mL D 50

dilutionfactor E 50

trapped testsubstance
as measured mass, g 1.43X 10-3

as,correctedmass.,g w 1.47 X 10-3

calculationequation

I A(C/B)E(D/1000)(1/0.97)(1/1000)



Table 6.3 Calculationof desorptionefficiency

conc.ofthetestsubstance: A 0.02515
added,mg/L

conc.ihistd.,mg/L B 1.006

peak area,ijv*sec

Std. C 2451409

test:solution D 2372240

finalvolume.mL 25

conc.ofthetestsubstance
0.02434recovered,mg/L E

desorptionefficiency,% F 97

calculationequations

E B(D/C)(25/1000) F (E/A)100



FigLire6.1 Calibrationcurve of the testsubstance

Curve Fitting CLeast Square Method)

Input Data
---------------------------------------------

Concentration Peak Area
No X (mg/ I Y V -sec)
--------------r------------------------------

1 0 0
2 0.252 602790
3 0.503 1234186
4 1.003 2475687

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

y = -9.1506X 103 + 2.4740X 106 X Xl
r = 0.99997

x 1000000 Calibration Curve
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rA

> 1.6
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0. 2
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Concentration(mg/1) X
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Figure6.5 Vapor pressuremeasuring apparatus
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