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DefinitionofCapillaryIonAnalysis

CapdlaryIonAnalys,s(CIA),a subsetofcapdlaryelectrophores,s,is
optimizedforlowmolecularweightinorganicandorganicions.

• IndirectUVdetectionispredominatelyusedsincethemajorityofthe
analyteslackspecificchromophores

• RapidanalysistimesareachievedusingtheCo-ElectroosmoticPrinciple
(GowiththeI:low!)
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InorganicCationsvsIonicEquivalentConductance
Inclusionof Lanthanides
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InorganicCationsvsIonicEquivalentConductance
CationsPlacedin DecendingOrder
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OH LogK
CH_--(_--COOH

I Ba 0.36
CH3 Mg 0.81

Ca 0.92
HIBA Mn 0.96

cx-hydroxyisobulyrate Zn 1.71Cu 2.74
(2-methyllactate)
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Mobility of Cationsin theCapillary
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Effectof HIBAConcentrationon SelectivityofCalcium
Backgroundelectrolyteconcentration
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M. Koberda,M. Konkowski,P.Youngberg,W. R.Jones,A. Weston,J. Chromatogr.,602 (1992) 235.



SodiumInterferencewithCalciumDetermination

Electrolyte:5 mM UVCat-I,6.5 mMHIBA,pH4.4

ppm

1. Polassium I
3 2. Calcium !

3. Sodium 10
4. Magnesium 1
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2.5 Minutes 4.o

M. Koberda, M. Konkowskl,P. Youngl0erg,W. R.Jones,A. Weston, J. Chromatogr., 602 {i 992) 235.



ionic
radius(A) logK!

Beill) 0.27 7.40

Cu{11) 0.57 9.23

Pb{11) 1.18 7.54
Tropolone

* Personalcommunicationsfrom
A. E.Martell,TexasA&MUniversity



SodiumInterferencewithCalciumEliminated

Electrolyte:5 mM UVCat-1,30 mM HIBA,pH4.4

ppm

I. Potassium 1
2. Calcium i

3 _: Sodium. 1Magnesium_
4

t I-

3.4 Minutes 6.6

M. Koberda, M. Konkowski,P. Youngberg,W. R.Jones,A. Weslon, J. Chromatogr., 602 (1992) 235.



EffectofLowConcentrationofTropolone
onTransitionMetalSelectivity
Electrolyte: 1.2 mM UVCat-2,0.05 mMTropolone
Capilla;'y: 75 IJmx 60 cmfusedsilica
Detection: 185 nm indirectUV
Injection: 30 shydrostatic
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Be

AlkaliandAlkalineEarthSeparation
UsingTropoloneasa SelectivityModifier

Electrolyte: 1.2 mM UVCat-2, 3 mM Tropolone
Capillary: 75 I_mx 60 cm fusedsilica
Detection: 185 nm indirectUV
Injection: 30 shydrostatic

ppm
5 I. Pot?.ssium 1.0

_ Barium 2.04 6 _Strontium 1.5
4. Calcium 0.7

5: Sod,um. 0.6< 7 Magnestum 0.4
o 7. Uthium 0.2
x

3.3 5.7
Minules

A. Weslon,P.R.Brown,P. Jandik,A.L Heckenbergand W.R.Jones,J. Chromatogr., 608 (1992) 395.



FormationConstantsforAlkaliMetalwithVariousCrownEthers
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Adoptedfrom PersonalCommunicalion,
A.E.Martel, TexasA&M Universily



Interactionof Potassiumwith 18-Crown-6
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SelectivityChangesThroughAdditionof 18-Crown-6to Electrolyte
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IonicRadiiofAlkaliandAlkalineEarths
(in picometers)

0 Li • Be2 �31

e Na �L�eMg2 �65



PreliminaryWork: FreeAluminumDetermination

IndirectDelecliona1185nm
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Effectof 15-Crown-5on Seleclivity
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Conclusion

1. Comigrationof manycationsoccursinCEdueto
simnarmobilitiesasillustratedwithIECvalues

2. Toachievemultiplecationseparationsweakly
complexingadditivesarerequiredintheelectrolyte

3. Selectiveuseof stronglycamplexingagentscanbe
utilizedasa formaTeliminatingcertainmatrix
interferences(i.eTropalonefar transitionmetals)

4. Cationswithhighdegreesof hydrationrequirelower
pHelectrolytestofullyionizethespecies

5. Temperaturecontroloffersmodesteffectonselectivity
Keepingtemperatureconstantismostimportant
or maintainingstablem,grat,ont,mes)

a



RelativeMigrationasa functionof
TemperatureforAlkaliandAlkalineEarths

Eleclrolyte:5 mMUVCat-1,6.5mMHIBA,2 mM18-C-6
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