
Asimplespectrophotometricmethodforthe
determinationofiron(II)aqueoussolutions

Introduction
Ironisanabsoluterequirementformostforms
oflife,includinghumansandmostbacterials
species.Plants
andanimalsalluseiron,anditcanbefoundina
widevarietyoffoodsources.1Theindustrial
usesofFeand
itscompoundsarenumerous.2Itisthemajor
constituentinsteelmaking.SeveralFeoxide
formsfinduseas
paintpigments,polishingcompounds,magnetic
inks,andcoatingsformagnetictapes.The
solublesaltsare
variouslyusedasdyeingmordant,catalysts,
pigments,fertilizer,feeds,anddisinfectants,
andintanning,soil
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conditioning,andtreatmentofsewageand
industrialwastes.3DivalentFeisacofactorin
hemeenzymessuchas
catalaseandcytochromeC,andinnon-heme



enzymessuchasaldolaseandtryptophan
oxygenase.2Inhumans
ironisanessentialcomponentinvolvedin
oxygentransport.4,5Itisalsoessentialforthe
regulationofcell
growth,anddifferentiationofironlimitsoxygen
deliverytocells,6resultinginfatigue,poorwork
performance,
anddecreasedimmunity.4Ontheotherhand,
excessamountsofironcanresultintoxicity
andevendeath.7
Toxicologyconsiderationsareimportantin
termsofirondeficiency(anemia)and
accidentalacuteexposure
andchronicironoverloadduetoidiopathic
hemochromatosisorasaconsequenceof
excessdietaryironor
frequentbloodtransfusions.Theimmediate
causeofdeathfromtheinorganiccompounds
ofFeinanimals
isrespiratoryfailure.Clinicalsignspreceding
deathareanorexiaoligodipsia,oliguria,
alkalosis,diarrhea,loss
ofbodyweight,hypothermia,andalternating
irritabilityanddepression.Inhumanpoisonings,



symptomsof
ironintoxicationincludevomiting,cirrhosisof
theliver,hemochromatosis,diarrhea,lethargy,
coma,irritability,
seizures,andabdominalpain.3Allthese
findingscausegreatconcernregardingpublic
health,demanding
accuratedeterminationofthismetalionat
traceandultra-tracelevels.
Spectrophotometryisessentiallyatrace
analysistechniqueandisoneofthemost
powerfultoolsin
chemicalanalysis.Morinhasbeenreportedas
aspectrophotometricreagentforaluminum,8
buthasnot
beenusedpreviouslyforthe
spectrophotometricdeterminationofiron.This
paperreportsonitsuseinavery
sensitive,highlyselectivespectrophotometric
methodforthetracedeterminationofiron.The
methodpossesses
distinctadvantagesoverexistingmethods9−19
withrespecttosensitivity,selectivity,rangeof
determination,
simplicity,speed,pH/acidityrange,thermal



stability,accuracy,precision,andeaseof
operation.Acomparison
betweenexistingmethods9−19andthepresent
methodisshowninTable1.Thepresent
methodisalsosuperior
toevenrecentlydevelopedspectrophotometric
methods20−26usingmorinwithrespectto
sensitivity,selectivity,
rangeofdetermination,simplicity,rapidity,
pH/acidityrange,andeaseofoperation.The
methodisbasedonthe
reactionofnon-absorbingmorininslightly
acidicsolution(0.0001-0.0002MH2SO4)with
iron(II)toproducea
highlyabsorbentlightgreenchelateproduct,
followedbyadirectmeasurementofthe
absorbanceinanaqueous
solution.Withsuitablemasking,thereaction
canbemadehighlyselectiveandthereagent
blanksolutiondoes
notshowanyabsorbance.
Experimental

Apparatus
AShimadzu(Kyoto,Japan)(Model-1601)



double-beamUV-VISspectrophotometeranda
Jenway(UK)(Model-
3010)pHmeterwithcombinedelectrodeswere
usedforthemeasurementofabsorbanceand
pH,respectively.
AHitachipolarizedZeeman(Model-Z-5000)
atomicabsorptionspectrometerequippedwith
amicrocomputer
controlledairacetyleneflamewasusedfor
comparisonoftheresults.
Reagentsandsolutions
Allchemicalsusedwereofanalytical-reagent
gradeorthehighestpurityavailable.Doubly
distilleddeionized
waterwasusedthroughoutthisstudy.Triply
distilledethanol(fromlime)wasalsoused.
Glassvesselswere
cleanedbysoakinginacidifiedsolutionsof

KMnO4orK2Cr2O7,followedbywashingwith

concentrated

HNO3,andwererinsedseveraltimeswithhigh-
puritydeionizedwater.Stocksolutionsand
environmental



watersamples(1000mLeach)werekeptin
polypropylenebottlescontaining1mLof
concentratedHNO3.
Morerigorouscontaminationcontrolwas
appliedwhentheironlevelsinspecimenswere
low.
Morinsolution(5.05×10−3M)
Morinsolutionwaspreparedbydissolvingthe
requisiteamountofmorin(BDHChemicals)ina
knownvolume
oftriplydistilledethanol.Moredilutesolutions
ofthereagentwerepreparedasrequired.
Iron(II)standardsolution(1.79×10−2M)
A100mLamountofstocksolution(1.00mg
mL−1)ofdivalentironwaspreparedby
dissolving497mgof
purified-grade(Merckproanalysisgrade)
FeSO4.7H2Oindeionizedwater.Moredilute
standardsolutionswere
preparedbyappropriatedilutionofaliquots
fromthestocksolutionwithdeionizedwateras
andwhenrequired.
Concentrationswerecheckedusingthe
standardpotassiumdichromatesolution.27
Iron(III)standardsolution



A100mLamountofstocksolution(1.00mg
mL−1)oftrivalentironwaspreparedby
dissolving290mgof
ferricchloride(AldrichA.C.S.grade)indoubly
distilleddeionizedwatercontaining1-2mLof
nitricacid(1+1).
Concentrationswerecheckedusingstandard
potassiumdichromatesolution.Moredilute
standardsolutions
werepreparedfromthisstocksolutionasand
whenrequired.
Potassiumpermanganatesolution
A1.00%(w/v)potassiumpermanganate(Merck)
solutionwaspreparedbydissolvingin
deionizedwater.
Aliquotsofthissolutionwerestandardizedwith
oxalicacid.
Standardpotassiumdichromatesolution
A100mLamountofstandardstocksolution
(0.1M)waspreparedbydissolving1.4711gof
finelypowdered
K2Cr2O7(Merck)in100mLofdeionizedwater.
Sodiumazidesolution
Sodiumazidesolution(2.5%w/v)(Flukapurity>
99%)wasfreshlypreparedbydissolving2.5gin



100mLof
deionizedwater.
Tartratesolution
A100mLstocksolutionoftartrate(0.01%w/v)
waspreparedbydissolving10mgofACS-grade
(99%)
potassiumsodiumtartratetetrahydratein(100

mL)deionizedwater.

Aqueousammoniasolution
A100mLsolutionofaqueousammoniawas
preparedbydiluting10mLofconcentrated
NH3(28%-30%,ACS
grade)into100mLwithde-ionizedwater.The
solutionwasstoredinapolypropylenebottle.
EDTAsolution
A100mLstocksolutionofEDTA(0.01%w/v)
waspreparedbydissolving10mgofA.C.S.-
grade(≥99%)
ethylenediaminetetraaceticacidasdisodium
saltdihydratein(100mL)deionizedwater.
Othersolutions
Solutionsofalargenumberofinorganicions
andcomplexingagentswerepreparedfrom
theirAnalargradeor



equivalentgradewater-solublesalts(orthe
oxidesandcarbonatesinhydrochloricacid).27
Procedure
Avolumeof0.1-1.0mLofaneutralaqueous
solutioncontaining0.1-100μgofiron(II)ina10-
mLcalibrated
flaskwasmixedwitha1:40-1:95-foldmolar
excessofthemorinreagentsolution
(preferably1mLof5.05×10−3
M)followedbytheadditionof1-2mL
(preferably1mL)of0.001Msulfuricacid.After
1min,4mLofethanol
wasaddedandthemixturewasdilutedtothe
markwithdeionizedwater.Theabsorbance
wasmeasuredat
415nmagainstacorrespondingreagentblank.
Theironcontentinanunknownsamplewas
determinedusing
aconcurrentlypreparedcalibrationgraph.
Resultsanddiscussion
FactorsAffectingtheAbsorbance
Absorptionspectra
TheabsorptionspectraoftheFe(II)-morin
systemin0.001MH2SO4mediumwere
recordedusingthespectrophotometer.



TheabsorptionspectraoftheFe(II)-morinwere
asymmetriccurvewithmaximumabsorbance
at415nmandtheaveragemolarabsorption
coefficientof6.85×104Lmol−1cm−1is
showninFigure1.The
reagentblankexhibitednegligibleabsorbance
despitehavingawavelengthinthesameregion.
Thereaction
mechanismofthepresentmethodwasas
reportedearlier.28
Effectofsolvent
Becausemorinwasinsolubleinwater,a
suitableorganicsolventwasusedforthe
system.Ofthevarioussolvents
(acetone,isobutylalcohol,ethanol,and1,4-
dioxane)studied,ethanolwasfoundtobethe
bestsolventforthe
system.Noabsorbancewasobservedinthe
organicphasewiththeexceptionofn-butanol.
In50}2%(v/v)
ethanolicmedium,however,maximum
absorbancewasobserved;hence,a50%
ethanolsolutionwasusedinthe
determinationprocedure.ItisshowninFigure2
(otherparameterswerekeptconstant1mgL−1



ofFe2+,
acidity0.001MH2SO4,andreagent
concentration1:50-fold).
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Effectofacidity
Ofthevariousacids(nitric,hydrochloric,
sulfuric,andphosphoric)studied,sulfuricacid
wasfoundtobethe
bestforthesystem.Theabsorbancewas
maximumandconstantwhenthe10mLof
solution(1μgmL−1)
contained1-2mLof0.001MH2SO4atroom
temperature.Outsidethisrangeofacidity,the
absorbance
decreased(Figure3)(otherparameterswere
keptconstant1mgL−1ofFe2+,50%ethanol,
andreagent
concentration1:50-fold).Forallsubsequent
measurements,1mLof0.001MH2SO4was
added.
Effectoftime
Thereactionwasveryfast.Constantmaximum
absorbancewasobtainedwithinafewseconds
afterthedilution
tovolumeandremainedstrictlyunalteredfor
over24h(Figure4)(otherparameterswere
keptconstant1mg



L−1ofFe2+,50%ethanol,acidity0.001MH2
SO4,andreagentconcentration1:50-fold).A
longerperiodof
timewasnotstudied.
Effectoftemperature
Effectofvarioustemperatures(10-90◦C)on
theiron(II)-morinsystemwasstudied.The
iron(II)-morinsystem
attainedmaximumandconstantabsorbanceat
roomtemperature(25}5◦C).
Effectofreagentconcentration
Differentmolarexcessesofmorinwereadded
toafixedmetalionconcentrationand
absorbenciesweremeasured
accordingtothestandardprocedure.Itwas
observedthatat1μgmL−1Fe(II)metal,the
analytetoreagent
molarratiosof1:40-1:95producedaconstant
absorbanceoftheFe-chelate(Figure5)(other
parameterswere
keptconstant1mgL−1ofFe2+,50%ethanol,
andacidity0.001MH2SO4).ForthedifferentFe
concentrations
(0.1and0.5μgmL−1)anidenticaleffectof
varyingthereagentconcentrationwasnoted.



Forallsubsequent
measurements,1mLof5.05×10−3M morin

reagentwasadded.

Effectofmetalconcentration(Beer’slaw)
Thewell-knownequationfor
spectrophotometricanalysisinverydilute
solutionsisderivedfromBeer’slaw.



Theeffectofmetalconcentrationwasstudied
over0.01-0.1μ,0.1-1.0,and1-50μgmL−1for
convenienceof
measurement.Theabsorbancewaslinearfor
0.01-10μgmL−1ofFe(II)at415nm.Themolar
absorptivity29
wasfoundtobe6.85×104Lmol−1cm−1.Of
the3calibrationgraphs,next2arestraight-line
graphspassing
throughtheorigin(Figures6and7)and1
showingthelimitofthelinearityisgivenin
Figure8.
Theselectedanalyticalparametersobtained
withtheoptimizationexperimentsare
summarizedin
Table2.





Effectofforeignions
Theeffectofover50anions,cations,and
complexingagentsonthedeterminationofonly
1μgmL−1ofFe(II)
wasstudied.Thecriterionforinterference30
wasanabsorbancevaluevaryingbymorethan



5%fromthe
expectedvalueforFe(II)alone.Theresultsare
summarizedinTable3.Ascanbeseen,alarge
numberof
ionshavenosignificanteffectonthe
determinationofiron.Themostserious
interferencewerefromV(V)and
Al(III)ions.Interferencefromtheseionsisdue
tocomplexformationwithmorin.Thegreater
tolerancelimits
(absorbancevaluevaryingbymorethan5%
fromtheacceptedvalueforFe(II)alone)for
theseionscanbe
achievedbyusingseveralmaskingmethods.In
ordertoeliminateinterferenceofV(V)and
Al(III),H2O2and
EDTAwereusedasmaskingagents,
respectively.Duringtheinterferencestudies,if
aprecipitatewasformed,it
wasremovedbycentrifugation.Theamount
mentionedisnotthetolerancelimitbutthe
actualamountstudied.
However,forthoseionswhosetolerancelimit
hasbeenstudied,theirtoleranceratiosare
giveninTable3.



Compositionoftheabsorbingcomplex
Job’smethod31ofcontinuousvariationandthe
molarratio32methodwereappliedtoascertain
thestoichiometric
compositionofthecomplex.AFe-morin(1:2)
complexwasindicatedbybothmethods.
Precisionandaccuracy
Theprecisionofthepresentmethodwas
evaluatedbydeterminingdifferent
concentrationsofiron(eachanalyzed
n=5times).Therelativestandarddeviation(n
=5)was2%-0%for0.1-100μgofiron(II)in10
mL,indicating
thatthismethodishighlypreciseand
reproducible.Thedetectionlimit(3softhe
blank)wasfoundtobe0.5
μgL−1.Themethodwastestedbyanalyzing
severalsyntheticmixturescontainingiron(II)
anddiverseions
(Table4).Theresultsfortotalironwereingood
agreementwithcertifiedvalues(Table5).The
reliabilityof
our Fe-chelate procedure was tested by

recovery studies.The average percentage



recoveryobtainedforaddition

ofiron(II)spiketosomeenvironmentalwater
sampleswasquantitativeasshowninTable6.
Theresultsof
biologicalanalysesbythespectrophotometric
methodwereinexcellentagreementwiththose
obtainedbyAAS
(Table7).Theresultsofsoilsamples(analyzed)
bythespectrophotometricmethodwerehighly
reproducible
(Table8).Theresultsoffoodsamplesanalyzed
bythespectrophotometricmethodwerein
goodagreement
withtheexpectedvalues(Table9).Theresults
ofspeciationofiron(II)andiron(III)inmixtures
werehighly

reproducible(Table10).Hence,theprecision

andaccuracyofthemethodwereexcellent.

Determinationofironinsyntheticmixtures
Severalsyntheticmixturesofvarying
compositionscontainingironanddiverseions



ofknownconcentrations
weredeterminedbythepresentmethodusing
tartrateandEDTA(0.01%w/v)asmasking
agentandtheresults
werefoundtobehighlyreproducible.The
resultsareshowninTable4.Accurate
recoverieswereachievedin
allsolutions.
Determinationofironinbrass,alloysandsteels
(Certifiedreferencematerials)
A0.1gamountofabrassoralloyorsteel
samplecontaining1.56%-34.26%ofironwas
weighedaccurately
andplacedina50mLErlenmeyerflask
followingamethodrecommendedbyParkeret
al.33Toit,10mLof
concentratedHNO3and1mLofconcentrated
H2SO4wereadded,carefullycoveringtheflask
withawatch
glassuntilthebriskreactionsubsided.The
solutionwasheatedandsimmeredgentlyafter
theadditionof5
mLofconcentratedHNO3untilallcarbides
weredecomposed.Thesolutionwascarefully
evaporatedtodense



whitefumestodriveofftheoxidesofnitrogen
andthencooledtoroomtemperature(25}5
◦C).Aftersuitable
dilutionwithdeionizedwater,thecontentsof
theErlenmeyerflaskwerewarmedtodissolve
thesolublesalts.
Thenthecontentoftheflaskwasreducedto
iron(II)byusingfreshlypreparedsodiumazide
solutionandexcess
oftheazidesolutionwasremovedbyboiling.
Thesolutionwasthencooledandneutralized
withadiluteNH3
solution.Theresultingsolutionwasfiltered,if
necessary,throughWhatmanNo.40filterpaper
intoa25-mL
calibratedflask.Theresiduewaswashedwitha
smallvolumeofhot(1+99)H2SO4,followed
bywater,and
thevolumewasmadeuptothemarkwith

deionizedwater.

Asuitablealiquot(1-2mL)oftheabove
solutionwastakenintoa10-mLcalibratedflask
andthe
ironcontentwasdeterminedasdescribed



above,usingtartrate(0.01%w/v)andEDTA
(0.01w/v)mixtureas
maskingagent.Basedon5replicateanalyses,
theaverageironconcentrationdeterminedby
spectrophotometric
methodwasincloseagreementwiththe
certifiedvalues.TheresultsareshowninTable
5.
Determinationofironinenvironmentalwaters
Eachfiltered(withWhatmanNo.40)
environmentalwatersample(1000mL)
evaporatednearlytodrynesswith
amixtureof3mLofconcentratedH2SO4and
10mLofconcentratedHNO3inafume
cupboard,followinga
methodrecommendedbyGreenbergetal.34
andwasheatedwith10mLofdeionizedwater
inordertodissolve
thesalts.Thecontentoftheflaskwasreduced
toiron(II)usingsodiumazide.Thesolutionwas
thencooledand
neutralizedwithdiluteNH4OHsolutioninthe
presenceof1-2mLof0.01%(w/v)tartrateor
EDTAsolution.
Theresultingsolutionwasthenfiltered(if



necessary)andquantitativelytransferredintoa
25-mLcalibrated
flaskandmadeuptothemarkwithdeionized
water.
Analiquot(1-2mL)ofthispreconcentrated
watersamplewaspipettedintoa10-mL
calibratedflaskand
theironcontentwasdeterminedasdescribed
above,usingamixtureoftartrateandEDTAas
maskingagent.
Theanalysesofenvironmentalwatersamples
forironfromvarioussourcesareshownin
Table6.
Mostspectrophotometricmethodsforthe
determinationofironinnaturalandsea-water
requirepreconcentration
ofiron.34Preconcentrationisaverycheapand
easymethod.Theconcentrationofironin
natural
andsea-waterisafewμgL−1inJapan.35The
meanconcentrationofironfoundinUKdrinking
waterisless
than1mgL−1(av.200μgL−1).36
Determinationofironinbiologicalsamples
Humanblood(2-5mL)andurine(20-30mL)



werecollectedinpolyethylenebottlesfromthe
affectedpersons
(diseasesoccurdueFepoisoningsuchas
anemia,livercirrhosis,kidneydiseases).
Immediatelyaftercollection,
theywerestoredinasalt-icemixtureandlater,
atthelaboratory,werekeptat-20◦C.The
samplesweretaken
intoa100mLmicro-Kjeldahlflask.Aglass
beadand10mLofconcentratednitricacid
wereaddedandthe
flaskwasplacedonthedigesterundergentle
heating.Whentheinitialbriskreactionwasover,
thesolution
wasremovedandcooledfollowingamethod
recommendedbyStahr.37Then1mLof
concentratedsulfuricacid
wasaddedcarefully,followedbytheadditionof
2mLofconcentratedHF,andheatingwas
continuedforat
least30min,followedbycooling.Thecontent
oftheflaskwasreducedtoiron(II)using
sodiumazidesolution
andexcessazidewasremovedbyboilingand
thenthecontentwasfiltered.Thesolutionof



flaskwasthen
neutralizedwithdiluteNH4OHsolutioninthe
presenceof1-2mLofa0.01%(w/v)tartrateor
EDTAsolution.
Theresultantsolutionwasthentransferred
quantitativelyintoa10-mLcalibratedflaskand
madeuptothe
markwithdeionizedwater.
Asuitablealiquot(1-2-mL)ofthefinalsolution
waspipettedintoa10-mLcalibratedflaskand
theiron
contentwasdeterminedasdescribedabove
usingtartrateorEDTAasmaskingagent.The
resultsofbiological
analysesbythespectrophotometricmethod
werefoundtobeinexcellentagreementwith
thoseobtainedby
AAS.TheresultsareshowninTable7.
Theabnormallyhighvalueforthelivercirrhosis

patientisprobablyduetotheinvolvementofa

highiron

concentrationwithCuandZn.Occurrenceof
suchhighironcontentsisalsoreportedinliver



cirrhosispatients
fromsomedevelopedcountries.2
Determinationofironinsoilsamples
Anairdriedhomogenizedsoilsample(100g)
wasweighedaccuratelyandplacedina100-mL
micro-Kjeldahl
flask.Thesamplewasdigestedinthepresence
ofareducingagent(2.5%freshlyprepared
azidesolution),
followingthemethodrecommendedbyHesse.
38Thecontentoftheflaskwasfilteredthrough
aWhatmanNo.
40filterpaperintoa25-mLcalibratedflaskand
neutralizedwithdiluteNH4OHsolutioninthe
presenceof1-2
mLofa0.01%(w/v)tartrateorEDTAsolution.
Thenthesolutionoftheflaskwasmadeupto
themarkwith
deionizedwater.
Suitablealiquots(1-2mL)weretransferredinto
a10-mLcalibratedflaskandacalculated
amountof
0.001MH2SO4neededtogiveafinalacidityof
0.0001-0.0002MH2SO4wasaddedfollowed
by1-2mLofa



0.01%(w/v)mixtureoftartrateandEDTA
solutionasmaskingagent.Theironcontent
wasthendetermined
bytheaboveprocedureandquantifiedfroma
calibrationgraphpreparedconcurrently.The
resultsareshown
inTable8.
Determinationofironinfoodsamples
Anair-driedfoodsample(arum(25g),apple(50
g),guava(50g),andegg(1piece))wastakenin
a100-mL
micro-Kjeldahlflask.Aglassbeadand10mLof
concentratednitricacidwereaddedandthe
flaskwasplaced
onthedigesterundergentleheating.Whenthe
initialbriskreactionwasover,thesolutionwas
removedand
cooledfollowingthemethodrecommendedby
Stahr.37Then1mLvolumeofconcentrated
sulfuricacidwas
addedcarefully,followedbytheadditionof2
mLofconcentratedHF,andheatingwas
continuedforatleast
30minandthencooling.Thecontentofthe
flaskwasreducedtoiron(II)usingsodiumazide



solutionand
excessazidewasremovedbyboilingandthen
thecontentwasfiltered.Thesolutionofthe
flaskwasthen
neutralizedwithdiluteNH4OHinthepresence
of1-2mLofa0.01%(w/v)tartrateorEDTA
solution.The
resultantsolutionwasthentransferred
quantitativelyintoa50-mLcalibratedflaskand
madeuptothemark
withdeionizedwater.
Asuitablealiquot(1-2mL)ofthefinalsolution
waspipettedintoa10-mLcalibratedflaskand
theiron
contentwasdeterminedasdescribedabove
usingtartrateorEDTAasmaskingagent.The
highvalueofiron
forpsidiumguajava(guava)isprobablydueto
theinvolvementofahighironconcentrationin
thesoil.The
resultsareshowninTable9.
Determinationofiron(II)andiron(III)inmixtures
Suitablealiquots(1-2mL)ofiron(II+III)
mixtures(preferably1:1,1:2,1:3)weretakenin
a25-mLconical



flask.Afewdropsoffreshlypreparedsodium
azidesolutionwasaddedtoreducethetrivalent
irontodivalent.
A5-mLvolumeofwaterwasaddedtothe
mixtures,whichwerethenheatedonasteam
bathfor10-15min
withoccasionalgentleshakingtoremove
excessazideandthencoolingtoroom
temperature.Thereaction
mixturewastransferredquantitativelyintoa10-
mLcalibratedflask.Thenthetotaliron(II+III)
contentwas
determinedaccordingtothegeneralprocedure

withthehelpofthecalibrationgraph.

Anequalaliquotoftheaboveiron(II+III)
mixturewastakenintoa25-mLbeaker.Then2
mL
of0.01%(w/v)EDTAwasaddedtomask
iron(III).Thenthecontentofthebeakerwas
transferredintoa
10-mLcalibratedflask,anditsiron(II)content
wasdeterminedaccordingtothegeneral
procedure.Theiron
concentrationwascalculatedinμgL−1ormg



L−1withtheaidofacalibrationgraph.This
givesameasure
ofironoriginallypresentasiron(II)inthe
mixture.Thevalueoftheiron(III)concentration
wascalculated
bysubtractingtheconcentrationofiron(II)from
thecorrespondingtotalironconcentration.The
resultswere
foundtobehighlyreproducible.Theresultsofa
setofdeterminationaregiveninTable10.
Conclusions
Anew,simple,sensitive,selective,and
inexpensivemethodwiththeFe(II)-morin
complexwasdevelopedforthe
determinationofironinsomeindustrial,
biological,soil,andenvironmentalsamples,for
continuousmonitoring
toestablishthetracelevelsofironindifferent
samplematrices.Itoffersalsoaveryefficient
procedurefor
speciationanalysis.Althoughmany
sophisticatedtechniquessuchaspulse
polarography,HPLC,AAS,ICPAES,
andICP-MSareavailableforthedetermination
ofironattracelevelsinnumerouscomplex



materials,
factorssuchasthelowcostoftheinstrument,
easyhandling,lackofrequirementfor
consumables,andalmost
nomaintenancehavecaused
spectrophotometrytoremainapopular
technique,particularlyinlaboratories
indevelopingcountrieswithlimitedbudgets.
Thesensitivityintermsofmolarabsorptivity
andprecisionin
termsofrelativestandarddeviationofthe
presentmethodareveryreliableforthe
determinationofironinreal
samplesdowntongg−1levelsinaqueous

mediumatroomtemperature(25}5◦C).


