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Summary

SemisarcosinexylenolBlue(SSXB)wassynthesizedandtheusefulnessofitasaspectro‐
photometricreagentwasevaluated、SSXBformscoloredcomplexeswithindium，lead，
copper,Zinc,scandium,zirconium,thorium,iron(Ⅲ),cobalt,andnickel,andcanbeusedas
photometricreagentofcopperandiron(Ⅲ)becauseofrelativelystrongcolorationwiththese
ions、Ｗｉｔｈiron(111),thisreagentformsawater-solublereddish-violetcomplexThecompo‐
sitionofthecomplexisFe(111)(SSXBLTheoptimumpHrangeforthecolordevelopmentis
5.4-6.3andthemaxnnumabsorptionofthecoloredsolutionliesat526-529nm・The
sensitivityofthedeterminationandthemolarabsorptivityoftheｃｏｍｐｌｅｘａｒｅ３７ｘ１０－３ﾉug
cm-2ofiron(111)ｆｏｒ0.001ofabsorbanceand1.54×104,respectively、Beer'ｓｌａｗｉｓｈｅｌｄｕｐｔｏ
1.4ﾉｕｇｃｍ－３ｏｆｉｒｏｎ(ⅡI)．Amongthetwentyfourdiverseionsexamined,copper,zirconlum，
tungsten(Ⅵ),cobalt,nickeLandtartrateinterferewiththedetermination,buttheeffectof

cobaltcouldbeeliminatedbytheadditionofhydrogenperoxideandtheinfluencefromcopper
couldbealsoeliminatedbytheseparationofcopperasit'ｓａｍｍｉｎｅｃｏｍｐｌｅｘ・Thisreagent
alsoreactswithiron(Ⅲ)inthepresenceofcetylpyridiniumbromide(CPB)ｔｏｆｏｒｍａｗａｔｅｒ‐
solublereddish-violetcomplex,increasingthesensitivityabout20％ofthatintheabsenceof
CPBThecoloredsolutionofthecomplexhasanabsorptionmaximumat540-542nmwith
almostconstantabsorbanceatpH3.9-5.7．Thesensitivityofthedeterminationis3.Ｏ×10-3ﾉug
cm-2ofiron(111)for0.001ofabsorbanceandBeer'slawisobeyeduptoL4ﾉugcm-3ofiron(111)．

Introduction

lnaseriesofsulfophthaleinderivatives，therearemanyusefulcompoundsutilizingthe
spectrophotometricreagentsforvariousmetalions』2）Ａｓａｐａｒｔｏｆｔｈｅｉｎｖｅｓｔｉｇａｔｉｏｎｏｆｔｈｅ
methodsforthephotometricdeterminationofmetalionswithsulfophthaleinderivatives,ｔｈｅ
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authornewlysynthesizedSemisarcosinexylenolBlue，３－［Ｎ(carboxymethyl)meth‐

ylaminomethyl］-,-xylenolsulfophthalein，fromParaxylenolB1ueandsarcosinebythe

Mannichcondensation,')purifieditbycellulosecolumn,andexaminedthecolorreactionswith

somemetalions、ItwasfoundthatitispossibletouseSemisarcosinexylenolBlue(SSXB)as

thespectrophotometricreagentofcopperandiron(、),becausethisreagentgivesrelatively

strongcolorationwiththeseionsinweaklyacidicsolutionlnbothcases，thefullcolor

developmentsoccurredinstantaneouslyatroomtemperatureandthemolarabsorptivitiesof

thecomplexesareoftheorderoflO4．Ｉｎｔｈｅｃａｓｅｏｆｉｒｏｎ(Ⅲ),ｔｈｅｖａｌｕｅｉｓ1.54×104．This

valueofthemolarabsorptivityislowerthanthecaseof2,4,6-滅-2-pyridyl-1,3,5-triazine,3)ｂｕｔ

ｈｉｇｈｅｒｔｈａｎｔｈｅｃａｓｅｏｆｌ,l0-phenanthroline,4）4,7-dihydroxy-1,l0-phenanthroline,5）ａｎｄ２，２，‐

bipyridine4）ＴｈｉｓｍｅａｎｓｔｈａｔＳＳＸＢｉｓｕｓｅｆｕｌａｓｔｈｅspectrophotometricreagentforthe

determinationofiron(Ⅲ)．Furthermore,itwasfoundthatthisreagentreactswithiron(111)in

thepresenceofcationicsurfaceactiveagent,cetylpyridiniumbromide(CPB),increasingthe

molarabsorptivityabout２０％ofthatintheabsenceofCPB,andthatthiscolorationisalso

availablewiththephotometricdeterminationofiron(Ⅲ)．

ThispaperdescribesthecolorreactionsofSSXBwithsomemetalionsandthefundamen‐

talconditionsforthespectrophotometricdeterminationsofiron(111)intheabsenceofCPBand

inthepresenｃｅｏｆＣＰＢ

Experimental

Apparatus

AHitachi-Perkin-E1mermodell39spectrophotometerwithlcmglasscellswasusedfor

theabsorbancemeasurements,andaHitachi-HoribamodelM-5glasselectrodepHmeterfor

thepHmeasurements．

Reagents

SSXBSM`肋〃：Ａ0.1％SSXBsolutionwaspreparedbydissolvingindistilledwatera

weighedaｍｏｕｎｔｏｆＳＳＸＢＴｈｅＳＳＸＢｗａｓｓｙｎｔｈｅｓｉｚedbytheMannichcondensation1）One

gram（2.4×10-3mol）ofParaxylenolBlue，2.4×10-3molofsarcosine，andO5gofsodium

hydroxideweredissolvedin50cm3ofdistilledwater・Afterthewaterwasdistilledoff,the

mixturewasdissolvedin40cm3glacialaceticacidfollowedbyaddiｎｇｌｃｍ３ｏｆ３７％formalde‐

ｈｙｄｅａｎｄｗａｓｋｅｐｔａｔ４５･Ｃｆｏｒ９０ｍｉｎｕｔｅswithstirring・Thesolventwas,then,distilledoff

underreducedpressure、TheSSXBwasseparatedfromthereactionmixtureonacellulose

columnbyl-butanolsaturatedwith0.1％aceticacid,whichwasthemostsuitableeluentamong

examinedonestoseparatetheSSXBfromothermaterials、ＴｈｅＲｆｖａｌuesofsarcosine，

ParaxylenolBlue(PXB),ＳＳＸＢ,andSarcosinexylenolBlue(SXB),3,3'一bis[Ｎ(carboxymethyl）

methylaminomethyl]-P-xylenolsulfophthalein，wereshowninTablel，whichwereobtained

fromtheexaminationsofafewkindsofeluents・TheSSXBobtainedwaspassedthrougha

columnofstronglyacidicion-exchangeresin,DuoliteC-20,ｔｏｍａｋｅｉｔｔｈｅｆｒｅｅａｃｉｄｆｏｌｍ,ａｎｄ
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TableLPaperchromatographyoffeactionmixture

Sarcosine
Rf

SＸＢ

Ｒｆ
SＳＸＢ
Ｒｆ

PＸＢ

Ｒｆ
Ｎｏ． Developer

ll-butanolsaturated
withO､1％aceticacid

２１－butanolsaturated
with1％aceticacid

３１－butanolsaturated
with5％aceticacid

４１－butanolsaturated
withlO％aceticacid

５１－butanolsaturated
withO､1％aceticacid

６１－butanolsaturated
withlO％aceticacid

０－０．０３０．０３－０．０７０．１３－０．３７0.59-0.93

０－０．０３0.03-0.08０．１２－０．３６0.71-0.92

0.02-0.06０．０５－０．０９０．１６－０．３４0.82-0.96

0.03-0.1０．０９－０．１３０．１６－０４２0.85-0.94

0-0.04＊0.06-0.32＊

0.03-0.09＊0.12-0.36＊

ＳＳＸＢ＝SemisarcosinexylenolBlue（ThisisamonosubstitutedderivativeofParaxylenol
Blue,whileSXBisadisubstitutedderivative.)．ＰＸＢ＝ParaxylenolBlue．
*Samplesinthefreeacidform

finally,SSXBinthefreeacidformwasagainchromatographedtoremovesarcosinecompletely
usingl-butanolsaturatedwithl0％ａｃｅｔｉｃａｃｉｄａｓｔｈｅｅｌｕｅｎｔＴｈｅＳＳＸＢｏｂtainedasthe

orangecompoundhadmp,145.147.Ｃ、Thepurityofthiscompoundwascheckedbythepaper
chromatography,anditwasconfirmeｄｔｈａｔｔｈｅｃｏｍｐｏｕｎｄｇａｖｅｏｎｌｙｏｎｅspot・Theresultof
theelementalanalysiswasasfollows・Found：Ｃ,59.14％；Ｈ,5.56％；Ｎ,2.63％、CalcdforC27
H2907NSH20：Ｃ,61.25％；Ｈ,5.86％；Ｎ,2.65％．

Ｓ伽dmzノ肋"(Ⅲ）ＳＭ`肋〃：Asolutioncontainingaboutlmgcｍ－３ｏｆｉｒｏｎ(Ⅲ）was
preparedbydissolvingguaranteedreagentgradeiron(111),nitrateinasmallamountofnitric

acidanddilutingwithdistilledwater・Thesolutionwasstandardizedbythecomplexometric
back-titrationwithastandardsolutionofthoriumusingXylenolOrangeasanindicator・This
solutionwasdilutedasrequired

SZZzlMzγZ！ＣＱPPCγＳＭ‘肋〃：Asolutioncontainingaboutlmgcm-3ofcopperwasprepared
bydissolvingcoppernitratetrihydrateinasmallamountofnitricacidanddilutingwith
distilledwater・Thesolutionwasstandardizedbycomplexometrictitrationwithmurexideas
anindicatoranddilutedasrequired

Qz幼"たＳｂﾉﾉﾌhceAc"zﾉｅＡｇｕ"/Ｓｍ`肋"ｓ：０．O1moldm-3solutionsofeachofcetyltrimeth‐
ylammoniumbromide(CＴＭＡＢ),cetyltrimethylammoniumchloride(ＣＴＭＡＣ),cetylpyridinium
chloride(CPC),andCPBwerepreparedbydissolvingｉｎ20％ethanolaweighedamountofthese
agents(NakaraiChemicals)．

Ｂ２(ｳｾγ５Ｍ`幼〃：ＴｈｅｐＨｗａｓａｄｊｕｓｔｅｄｗｉｔｈｌｍｏｌｄｍ－３ａｃeticacid-1moldm-3sodium
acetate,１ｍｏｌｄｍ－３ｎｉｔｒｉｃａｃｉｄ－１ｍｏｌｄｍ－３ｈｅｘａmine,andlmoldm-3ammoniumchloride-1
moldm-3aqueousammonia・

Ａｌｌｔｈｅｏｔｈｅｒｒｅａｇｅｎｔｓｕｓｅｄｗｅｒｅｏｆｇuaranteedreagentgrade．

RecommendedProcedures

P,りCe伽？Ｗ》z腕eA6se"ｃｅｑ／ＣＲＢ：Asamplesolutioncontainingupto3５浬gofiron(111)iｓ



1０金沢大学教育学部紀要（自然科学編） 第38号平成元年

takeninto25cm3volumetricflask・Then,２ｃｍ3ｏｆ0.1％ＳＳＸＢｓｏｌｕｔｉｏｎａｎｄｌＯｃｍ３ｏｆｌｍｏｌ

ｄｍ－３nitricacid-1moldm-3hexaminebuffersolutionareaddedAftermakingｕｐｔｈｅ

ｖｏｌｕｍｅｔｏ２５ｃｍ３(thefinalpH：6.0),theabsorbanceismeasuredat528nmagainstareagent

blankasareference

Bりcc〃”ｊ〃仇ｅＰγBSC"cccl／Ｃ及Ｂ：Asamplesolutioncontainingupto35βgofiron(111)is

takeninto25cm3volumetricHask・Then,２ｃｍ3ｏｆ0.1％SSXBsolution,１０cm3oflmoldm-3

aceticacid-1moldm-3sodiumacetatebuffersolution,ａｎｄｌｃｍ３ｏｆＯＯ１ｍｏｌｄｍ－３ＣＰＢａｒｅ

ａｄｄｅｄ・Aftermakingupthevolumeto25cm3(thefinalpH：5.0),theabsorbanceismeasured

at540nmagainstareagentblankasareference．

ResultsandDiscussion

AbsorptionCurvesofSSXB

Theabsorptionspectraofl6〃ｇｃｍ－３ＳＳＸＢｓｏｌｕｔｉｏｎｉｎｖａｒｉｏｕｓｐＨａｒｅｓｈｏｗｎｉｎＦｉ9.1．

TheSSXBsolutioncolorsreddish-orangein3moldm-3hydrochloricacidThecolorofthe

solutionchangestoyellowwithincreaseinpH,butoverthepHrangefromabout2to6､0,there

isnocolorchangeandthesolutionsshowthealmostsameabsorptioncurveswhichhavean

absorptionmaximumat450-453nm・ByfurtherincreaseofpHvalue,however,thecolorof

thesolutionchangesagain，ａｎｄｉｔｂｅｃｏｍｅｓｙｅｌｌｏｗ－ｇｒｅｅｎａｔｐＨ７､０，ａｎｄｖｉｏｌｅｔａｔｐＨ９－１１・

Accordingtothesecolorchanges，theabsorptionmaximumof450-453nmdecreases，ａｃ‐

companiedwiththeincreaseofthatｏｆ５９０－５９３ｎｍ．

0.3
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Fig.１．ＡbｓｏｒｐｔｉｏｎｓｐｅｒｔｒａｏｆＳＳＸＢｉｎａ２５ｃｍ３ａqueoussolution

containing2cm3of0.02％･SSXBsolutionat3moldm3hydroch

loricacidmedia(1),ｐＨ６'(2),ｐＨ７(3)，ｏｒｐＨ１０(4)．The

absorbancesweremeasuredagainstwaterasareference．

ＣｏｍｐｌｅｘｅｓｏｆＳＳＸＢａｎｄＭｅｔａｌｌｏｎｓ

ＴｈｅcolorreactionsbetweenSSXBandmetalionswereinvestigatedThemetalions
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whichgavecolorsaresummarizedinTable2

Indium,lead，copper,Zinc，scandium，zirconium，

thorium，iron(Ⅲ)，cobalt，andnickelforms

coloredcomplexeswithSSXBbutthesecolors

exceptcopperandiron(111)complexesareweak

Copperandiron(Ⅲ)gaverelativelystrongcolors

whosemolarabsorptivitiesare1.38×ｌ０４ａｎｄＬ５４

×１０４，respectively，andthesecolorationsare

availabletothespectrophotometricdetermina
tionsoftheseions．

T2rble2・ReactionsofSSXBwithmetalions

lｏｎ ｐＨＣｏｌｏｒｏｆＣｏｍｐｌｅｘ

In3＋

Ｐｂ2＋

Ｃｕ2＋

Ｚｎ2＋

Ｓｃ3＋

Ｚｒ4＋

Th4＋

Fe3＋

ＣＯ２＋

Ni2＋

１

１
０

１

８
１
８
１
７
３
８
８
７
｜

’
一
一
一
一
一
一
一
一
０

６
９
５
８
６
２
７
６
６
１

Reddish-yellow

Reddish-violet

Reddish-violet

Reddish-violet

Orange-red

Red

Reddish-violet

Reddish-violet

Orange-red

Blue-violet

AbsorptionCurvesoflron(Ⅲ)Complex

Theabsorptionspectraoftheiron(Ⅲ)complexobtainedbytherecommendedprocedures
areshowninFig2・Thecoloredsolutionoftheiron(111)complexintheabsenceofCPBhas

anabsorptionmaximumat526-529nmatpＨｖａｌｕｅｏｆ６０ａｎｄｔｈｅｐｅａｋｏｆｔｈｅｓｐｅｃｔrumisnot
shifｔｅｄｂｙｔｈｅｐＨｃｈａｎｇｅｗｉｔｈｉｎｔｈｅｒａｎｇｅｆｒｏｍｐＨ５０ｔｏ6.5．ＩｎｔｈｅｐｒｅｓｅｎｃｅｏｆＣＰＢ，the
coloredsolutionoftheiron(111)complexshowsthemaximumabsorptionat540-542nm．

ＴｈｅＥｆｆｅｃｔｏｆｐＨ

ＴｈｅｅｆｆｅｃｔｏｆｐＨｏｎｔｈecolordevelopmentofthesolutioncontaining30浬gofiron(111)ｗａｓ

ｅｘａｍｉｎｅｄｗｉｔｈｂｏｔｈｃａｓｅｓｉｎｔｈｅａｂｓｅｎｃｅａｎｄｉｎｔｈｅｐｒｅｓｅｎｃｅｏｆＣＰＢｂｙｍeasuringthe
absorbancesofcoloreｄｍｉｘｔｕｒｅｓａｔ５２８ｎｍａｎｄ５４０ｎｍ,respectively・Ａｓｔｈｅｒｅｓｕｌｔｓａｒｅｓｈｏｗｎ
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Fig.３．ＴｈｅｅｆｆｅｃｔｏｆｐＨｏｎｔｈｅａｂｓｏｒｂａｎｃｅｓｏf

iron(ⅡI)-ＳＳＸＢｃｏｍｐｌｅｘｅｓｗｉｔｈａ２５ｃｍ３ｏｆｓｏｌｕ‐

tioncontaining30ﾉugofiron(、)ａｎｄ２ｃｍ３ｏｆＯ、

１％SSXBsolutioninthepresenceoflcm3ofO

O1moldm-3CPBsolution(1)orintheabsenceof

it（２）Theabsorbancesweremeasureｄａｔ５４０

ｎｍ(1)ａｎｄ５２８ｎｍ(2)againstreagentblanksas
references．

５００６００

Wavelen9th，ｎｍ

Fig.２．Absorptionspectraoflron(111>ＳＳＸＢｃｏｍ‐

plexesina25cm3aqueoussolutioncontaining30
ノugofiron(、)and2cm3ofO､1％SSXBsolutionin

thepresenceoflｃｍ３ｏｆＯＯ１ｍｏｌｄｍ－３ＣＰＢ

ｓｏｌｕｔｉｏｎａｔｐＨ５０(1)orintheabsenceofitatpH
6.0(2)．Theabsorbancesweremeasuredagainst
reagentblanksasreferences．
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ｉｎＦｉｇ３,therangesinwhichthemaximumandnearlyconstantabsorbancesareobtainedare

pH5.4-6.3ｉｎｔｈｅａｂｓｅｎｃｅｏｆＣＰＢａｎｄｐＨ３９－５．７inthepresenceofit．

ＴｈｅＥｆｆｅｃｔｏｆｔｈｅＡｍｏｕｎｔｏｆＳＳＸＢ

Ｔｈｅｅffectofthereagentconcentrationonthecolordevelopmentwasstudiedwiththe

solutionscontaining30ﾉugofiron(、）ａｎｄｖａｒｉｏｕｓａｍｏｕｎｔｓｏｆＯ､1％SSXBsolution、The

resultsareshowninFig64Themaximumandalmostconstantabsorbanceswereobtainedby

addingfrom２－４ｃｍ３ｏｆＳＳＸＢｓｏｌｕｔｉｏｎｉｎａｂｓｅｎｃｅｏｆＣＰＢａｎｄｆｒｏｍ２－５ｃｍ３ｉｎｔｈｅｐｒｅｓｅｎｃｅ

ｏｆＣＰＢ

ＴｈｅＥｆｆｅｃｔｏｆｔｈｅＡｍｏｕｎｔｏｆｔｈｅＢｕｆｆｅrSolution

Theeffectoftheamountoｆｌｍｏｌｄｍ－３ｎｉｔｒｉｃａｃｉｄ－１ｍｏｌｄｍ－３ｈｅｘａｍｉｎｅｏｒｌｍｏｌｄｍ－３

ａｃｅｔｉｃａｃｉｄ－１ｍｏldm-3sodiumacetatebuffersolutiononiron(Ⅲ)complexwasexaminedin

theabsenceｏｆＣＰＢｏｒｉｎｔｈｅｐｒｅｓｅｎｃｅｏｆｉｔ，respectivelyTheresultsindicateｄｔｈａｔｔｈｅ

ａｄｄｉｔｉｏｎｆｒｏｍ５ｔｏｌ５ｃｍ３ｏｆｔｈｅｂｕｆｆｅｒｓｏｌｕｔｉｏｎｈａｓｎｏｅｆｆｅｃｔｏｎｔｈｅｃｏｌｏｒintensityofthe

iron(111)complexineithercase．

ＴｈｅＥｆｆｅｃｔｏｆｔｈｅＡｍｏｕｎｔｏｆＣＰＢ

ＶａｒｉｏｕｓａｍｏｕｎｔｓｏｆＯ､Ｏ１ｍｏｌｄｍ－３ＣＰＢｓｏｌｕｔｉｏｎｗｅｒｅａｄｄｅｄｔoasolutioncontaining30ﾉug

ofiron(Ⅲ)ａｎｄ２ｃｍ３ｏｆＯ､１％SSXBsolution,andtheabsorbancesweremeasuredat540nm

accordingtotherecommendedprocedureforthepresenceofCPB・Theabsorbanceofthe

coloredsolutionwasincreasedwithincreasingthｅａｄｄｉｎｇａｍｏｕｎｔｓｏｆＣＰＢ,andthemaximum

absorptionwavelengthwassiftedtowardalongerwavelｅｎｇｔｈＡｓｔｈｅｒｅｓｕｌｔｓａｒｅｓｈｏｗｎｉｎ

Ｆｉｇ５，however,themaximumandnearlyconstantabsorbanceswereobtainedat540-542nｍ

ｂｙａｄｄｉｎｇｆｒｏｍＯ５ｔｏ５ｃｍ３ｏｆＣＰＢｓｏｌｕtｉｏｎＯｎｔｈｅｏｔｈｅｒhand,ｗｈｅｎＣＴＭＡＣ,ＣＴＭＡＢ,ｏｒ

ＣＰＣｗａｓｕｓｅｄｉｎｓｔｅａｄｏｆＣＰＢ,theabsorbanceofcomplexbecameloｗｅｒｔｈａｎｔｈｅｃａｓｅｏｆＣＰＢ

０４
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ぐ
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０２４

０．０１mol/ｄｍ３ＣＰＢ，ｃｍ３
０２４

０J1％ＳＳＸＢ，ｃｍ３

Fig.５．EffectofCPBconcentrationontheabsorban‐

ceofiron(、)-SSXBcomplexexaminedwitha25

cm3solutioncontaining30浜ｇｏｆｉｒｏｎａｎｄ２ｃｍ３ｏｆ

Ｏ､1％SSXBsolutionatpH5・qTheabsorbances

weremeasuredat540nmagainstreagentblanks
asreferences．

Fig.４．EffectofSSXBconcentrationontheabsor‐

banceofiron(、)-ＳＳＸＢｃｏｍｐｌｅｘｅｘａｍｉｎｅｄｗｉｔｈ

ａ２５ｃｍ３ｓolutioncontaining30ﾉugofiron(Ⅲ)ｉｎ

ｔｈｅｐｒｅｓｅｎｃｅｏｆｌｃｍ３ｏｆＯ・Ｏ１ｍｏｌｄｍ－３ＣＰＢｓｏｌｕ‐

ｔｉｏｎａｔｐＨ５０(1)orintheabsenceofitatpH6、

qTheabsorbancesweremeasureｄａｔ５４０ｎｍ(1)

ａｎｄ５２８ｎｍ(2)againstreagentblanksasrefer・

ｅｎｃｅｓ．
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Ｏｎｅｃｍ３ｏｆＯ・O1moldm-3CPBsolutionwasthereforeusedinfurtherexperiments．

TheStabnityoftheColor

Thecolordevelopmentfortheiron(111)complexoccursinstantaneouslyatroomtempera‐
ture,andthecolorintensitywasnotaffectedwithheatingin30-90oCwaterbathforatleast

l5minutes・Ｔｈｅcolor,ｏｎｃｅdeveloped,wasverystable,ａｎｄtheabsorbanceremainedalmost

constantforatleastthreehours,ｅｉｔｈｅｒｉｎｔｈｅａｂｓｅｎｃｅｏｆＣＰＢｏｒｉｎｔｈｅpresenceofit．

CalibrationCurves

Thecalibrationcurvesforiron(Ⅲ)which

werepreparedbytherecommenｄｅｄｐｒｏｃｅｄｕｒｅｓｏ４

ａｒｅｓｈｏｗｎｉｎＦｉｇ６・ＩｎｔｈｅａｂｓｅｎｃｅｏｆＣＰＢ，
因

Beer'slawisobeyeduptoL4ﾉugcm-3ofiron(111)．－
g

Thernolarabsorptivityofthecomplexcalcula”
￣

≦Q2

tedfromthecurveandthesensitivityofthe

determinationareL54×１０４ａｎｄ３．７×10-3/zg
cm-2ofiron(111)forlog(I｡/I)＝0.001,respectively・

Whenthismolarabsorptivityoftheｃｏｍｐｌｅｘｉｓ Ｏ

ﾏーーー￣－－－－￣－－ニーーーーニｒ￣▽ユレグーユーュ～-V△△△ｐユーへ～０２０４０

Ｆe(Ⅲ)，U9comparedwiththoseofotherreagents，ｉｔ，s

sensitivityislowerthanthatoftｈｅ2,4,6-tri-2‐Fig.６．Calibrationcurvesofiron(Ⅲ）ｉｎａ２５ｃｍ３
ａｑｕｅｏｕｓｓolutioncontaining2cm3of0.1％SSXBpyridyl-l,3,5-triazine(molarabsorptivity,ど＝2．
ｓｏｌｕｔｉｏｎｉｎｔｈｅｐｒｅｓｅｎｃｅｏｆｌｃｍ３ｏｆＯ・O1moldm-3

23×104).3）However,itishigherthanl,l0-phe CPBsolutionatpH5､０(1)orintheabsenceofit

nanthroline（ど＝11×104),4）4,7_dihydroxy_1,10‐ａｔｐＨ6.0．Theabsorbancesweremeasuredat
５４０，ｍ(1)ａｎｄ５２８ｎｍ(2)againstreagentblanksphenanthroline(e＝1.5×104),5)and2,2,-bipyridine
asreferences．

(ど＝8.3×103).4)InthepresenceofCPB，linear

relationshipbetweentheabsorbanceandtheconcentrationholｄｓｕｐｔｏＬ４瓜gcm-3ofiron(IⅡ)．
ＴｈｅmolarextinctioncoefficientandthesensitivityaccordingtoSandeU，sexpressionare1.84×

104ａｎｄ3.0×10-3ﾉｕｇｃｍ－２ｏｆｉｒｏｎ(111),respectively・Thereproducibilitiesofthemethods，
expressedbytherelativestandarddeviationsoftheabsorbanceswhichwereobtainedfrom

fiverepeatdeterminations,ｗｅｒｅ1.51％forthemethodoftheabsenceofCPBan．1.64％for
thatofthepresenceofit．

TheEffectofDiverselons

Accordingtotherecommendedprocedure,ｔｈｅｅｆｆｅｃｔｏｆ２４ｄｉｖｅｒｓｅｉｏｎｓｏｎｔｈｅｄetermina‐
ｔｉｏｎｏｆ３０ﾉugofiron(111）ｉｎｔｈｅａｂｓｅｎｃｅｏｆＣＰＢｗａｓｅｘａｍｉｎｅｄＴｈeresultsobtainedare

summarizedinTablealron(111)canbedeterminedwithin5％errorsinthepresenceoflmg
eachofalkalimetals，alkalineearthmetals，aluminum，vanadium(Ｖ)，molybdenum(ＶI)，
manganese(11),andplatinum(Ⅳ),500〃geachofcadmiumandyttrium,100ﾉugeachoflead,Zinc，
thorium，chromium(111)，andnuoride，ａｎｄ３０βgeachofindiumandscandium・Copper，
zirconium,tungsten(Ⅵ),cobalt,nickel,andtartrateinterferewiththedetermination,butthe



第38号平成元年1４金沢大学教育学部紀要（自然科学編）

effectofcobaltiseliminatedbytheadditionof2cm3of1％hydrogenperoxide・Theinfluence

fromcopperisalsoeliminatedbytheseparationofamminecomplexofcopperfromiron(Ⅲ）

hydroxidewhichareformedbytheadditionofaqueousammoniatothesolutioncontaining

iron(、)andcopper．

Table３．Effectofdiverseionsonthedeterminationofiron(ⅡI）

loｎ Amount

added

仏g）

Iron(Ⅲ）
found

仏g）

loｎ Amount

added

Oug）

Iron(、）
found

仏g）

１１
１

Ⅲ
阻
服
肺
鮒
Ⅷ
Ⅷ
Ⅲ
川
叶
椚
叶
肺

Th4＋

Cr3＋

In3＋

Sc3＋

Ｃｕ2＋

'１ａ）

Zr4＋

Ｗ(ＶＤ

Ｃｏ２＋

１ｌｂ）

Ｎｉ2＋

Ｆ－

Ｔａｒｔｒａｔｅ

1,000

1,000

1,000

1,000

1,000

1,000

1,000

1,000

1,000

５００

５００

１００

１００

９
２
２
４
０
８
３
０
８
０
０
８
７

●
●
●
●
●
●
●
●
●
●
●
●
●

別
別
別
別
刈
羽
刈
羽
羽
釦
釦
朋
泌

１００

１００

３０

３０

３０

1,000

３０

３０

３０

１００

３０

１００

１，０００

９
１
０
２
５
０
２
６
２
０
２
１
０

●
●
●
●
●
Ｃ
Ｄ
●
●
●
●
●
●

８
１
１
１
３
０
６
７
５
１
３
０
８

２
３
３
３
３
３
２
２
３
３
３
３
２

Thirtymicrogramsofiron(111)ｗａｓtaken・

ａ）Ｔｈｒｅｅｃｍ３ｏｆ］ｍｏｌｄｍ－３ａｑｕｅｏｕｓａｍｍｏｎｉａｗａｓａｄｄｅｄＴheniron(ⅡI）was

separatedasiron(、)hydroxidefromtheamminecomplexofcopperbyfiltra‐
ｔｉｏｎ

ｂ）Ｔｗｏｃｍ３ｏｆ1％hydrogenperoxidewasadded

TheCompositionoftheComplexes

Thecompositionoftheiron(Ⅲ)-SSXBcomplexintheabsenceofCPBwasexaminedatpH

Ｑ６０６

３０

②
。
Ｅ
、
二
』
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⑫
二
二

３Ｑ

四
○
Ｅ
ロ
ー
』
Ｃ
⑫
二
二
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０２４

［SSXBI/[Fe(Ⅲ)］

Fig.８．Themoleratiomethodexaminedwith25cm3

solutionscontainingaconstantamountof

iron(、)，９．０×10-7mol，ａｎｄｖａｒｉｏｕｓａｍｏｕｎｔｓｏｆ

ＳＳＸＢｉｎｔｈｅｐｒｅｓｅｎｃｅｏｆｌｃｍ３ｏｆＯＯ１ｍｏｌｄｍ－３

ＣＰＢｓｏｌutionatpH50Theabsorbanceswere

meａｓｕｒｅｄａｔ５４０ｎｍ（１）ａｎｄ５００ｎｍ(2)against
reagentblanksasreferences．

０ ２４

[SSXB]/[Fe(Ⅲ)1

Fig.７．Themoleratiomethodexaminedwith25cm3

solutionscontainingaconstantamountof

iron(、)，9.0×10-7mol，ａｎｄｖａｒｉｏｕｓａｍｏｕｎｔｓｏｆ

ＳＳＸＢａｔｐＨ６､qTheabsorbancesweremea‐

suredat528nm(1)ａｎｄ５６０ｎｍ(2)againstreagent
blanksasreferences
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6.0bythemoleratiomethod，measuringthe
O6

absorbanceatthewavelengths,５２８ａｎｄ５６０ｎｍ・

Inthisexperiment,ｖａｒｉｏｕｓａｍｏｕｎｔｓｏｆＳＳＸＢｇ
‐

goAIwereaddedtoaconstantamountofiron(111),９．－
･

」：
０×10-7ｍｏＬＡｓｔｈｅｒｅｓｕｌｔｓａｒｅｓｈｏｗｎｉｎＦｉｇ７，＜

theequivalencepointsinthemoleratiomethodo2

indicatedtheformatｉｏｎｏｆａｌ：２iron(Ⅲ>SＳＸＢ
０３６

－￣－－－￣－－￣－－－－－－－－￣－－－－－－－－－－－－－￣￣－－－－－，－－－'－－－－－

ｃｏｍｐｌｅｘａｔｂｏｔｈ５２８ａｎｄ５６０ｎｌｎ，Then，ｔｈｅ
［CPB]/[Fe(Ⅲ)(SXP)2愚］

compositionoftheiron(Ⅲ)-SSXBcomplexin

thepresenceofCPBwａｓｅｘａｍｉｎｅｄａｔｐＨ５０ｂｙＦｉｇ９・Themoleratiomethodexaminedwith251cm3
solutionscontainingaconstantamountofFe(、）

themoleratiomethod,measuringtheabsorban‐ （SSXB)2.5complex，9.0×10-7mol，andvarious

cesatthewavelengths,５００ａｎｄ５４０ｎｍｌｎｔｈｅａｍｏｕｎｔｓｏｆＣＰＢａｔｐＨ５0.Theabsorbances
weremeasureｄａｔ５４０ｎｍ（１）ａｎｄ５００ｎｍ（２）ｐｒｅｓｅｎｃｅｏｆｌｃｍ３ｏｆｑＯ１ｍｏｌｄｍ－３ＣＰＢ，this
againstreagentblanksasreferences

time,ｖａｒｉｏｕｓａｍｏｕｎｔｓｏｆＳＳＸＢｗｅｒｅａｄｄｅｄｔo

aconstantamountofiron(Ⅲ),9.0×10-7mol、AstheresultsareshowninFi9.8,theequivalence

pointsindicatedthatiron(Ⅲ)ｆｏｒｍｓｌ：２．５complexwithSSXBNext,themoleratioofCPB

combinedwithFe(Ⅲ)(SSXB)2.5complexwasinvestigatedatpH5､Obythemoleratiomethod，

measuringtheabsorbanceatthewavelengths，５００ａｎｄ５４０ｎｍ．Inthisexperiment,various

amountsofCPBwereaddedtoaconstantamountofFe(111)(SSXBL5complex,9.0×10-7mol、

AstheresultsareshowninFi9.9,itseemsthatFe(Ⅲ)(SSXB)2.5ｃｏｍｐｌｅｘａｎｄＣＰＢｆｏｒｍｅｄｌ：

４complex・Fromtheseresults,themoleratioofiron(Ⅲ),ＳＳＸＢ,andCPBisestimatedtobe

２：５：８．
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