
Waters
Ion Chromatography Method

Alkali and Alkaline Earth Cations, Ammoniumand Amines 2000
Required Instrumentation: Part / Number

Alliance,2690 SeparationsModule
(withColumnHeater,Seal Wash, Degasser) 271013
432 ConductivityDetector 043061
Bus SAT/IN Module 073645
Millennium 32 Consult Waters
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Analysis Conditions:
Column: IC-Pak Cation MID
Eluent: 3 mM HNO3/ 0.1 mM EDTA
Back Conductivity: 1250 + 50 p.S
Degas: Continuous
Flow Rate: 1 mL / min
Back Pressure: 2100 psi
Temperature: 30°C (Column Heater); 35°C (Detector)
Injection: 100 I_L
Needle Wash: 12% AcCN in DI Water
Detection: Indirect Conductivity
Base Range: 2000
Attenuation: 100 _S /Volt Unattenuated
Polarity: Negative
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Eluent Preparation:
1) Intoa 1literplasticvolumetricflask,add

-0.029 g of EDTA, free acid.
2) Dissolvein500 mL of DI Water withthe aidof a stirringbar.
3) Add 30 mL of 100 mM HNO3.
4) Diluteto volumewith DI Water.
5) Vacuumdegasthrougha 0.45 _.maqueouscompatiblemembrane.
6) Store ina plasticcontainerat ambienttemperature. Discardafter 1 month.

Standard Preparation:
It is recommendedthat certified1000 ppmanionstandardsbe used withthis
method. If unavailable,see ReagentSectionfor uncertifiedstandardpreparation.

Prepare at least3 mixed analyte standards,using plastic volumetricflasks, within
the expectedrangeof the sampleanalyteconcentration.This methodis linearfrom
0.05 ppmto 20 ppmfor lithium,sodium,andammonium,and 0.05 ppmto 50 ppm
for potassium,magnesium,andcalcium. Above theseconcentrationsthe response
isoff scale. After the multi-pointcalibrationcurvehas been validated,a singlepoint
calibrationwithinthe expectedanalyteconcentrationis appropriatefor future
calibrations.

This methodcan be usedforthe analysisof Rb, Cs, Sr, and Ba.

"- Sample Preparation:
Determinethe expectedrangeof analyteconcentrationand otheranionic
componentin the samplematrix. Sodiumshouldbe lessthan 20 ppm for best
results.

If necessarydilutethe samplewithDI Water.

If the samplecontainshighamountsof neutralorganics,or is highlycolored,then
passthe dilutedsamplethrougha C,aSep-PakCartridge. Cationspass through
unretained. There may be residualNa contaminationfromthe cartridge.

Samplescontainingsuspendedsolidsshouldbe filteredthrougha 0.45 l_maqueous
compatiblediskpriorto injection. Failureto filtersolidsresultsinthe riskof
increasedcolumnbackpressure.

Sample pH shouldbe within2 to 7 for best results,especiallythe alkalineearth
cations. Sampleswith pH lessthan 10 is appropriatefor the alkali cations,
ammonium,andamines.

For samplewithpH less than2, dilutethe sample1:10 with DI Water;or treat the
samplewith an AIItechMaxi-Clean_'IC-OHCartridgeto removeanionsand
neutralizepH.
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Millennium Data Processing Method:

IC Processing Method using Peal Apex for Retention Time
Integration Peak Width = 30.0 Threshold -- 25--40

Min Area = 3000 Min Height =500
Inhibit Intg. = 0 to 2 min

Calibration Averaging = None RT Window = 5%
Update RT = Never
Peak Match = Closest

Quant By = Peak Area
Fit Type = Linear, for multi-point calibration

or Linear Through Zero, for single point
Report Analyte Name

Analyte Retention Time
Peak Area
Amounts

Method Detection Limits:
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Based upon this representative chromatogram using a 100 p.L injection, the
estimated detection limits, as ppb, at 3 times signal to noise (S/N) are:

Lithium = 1 Sodium = 5 Ammonium = 5
Potassium = 15 Magnesium = 10 Calcium = 15

Lower detection limitscan be achieved by using a 250 p.L injection.
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Examplesof Use:
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Stock Reagent Preparation:
It is difficult to prepare a stock eluent for this column; it is best to prepare fresh

working eluent.

In a 1 liter plastic volumetric flask, add 0.029 g of EDTA (as the free acid, not its
salts) in 800 mL of DI water, and a stirring bar. Place on a magnetic stir plate and
stir for 10 minutes.

While stirring add 30 mL of 100 mM Nitric Acid and mix for 5 minutes.

Remove the stir bar and fill to the mark with DI water.

Filter through a 0.45 _m aqueous compatible membrane filter before use. There

may be some remaining white crystals on the filter(EDTA); this does not effect the
performance of the eluent. Discard the filter.
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