
Waters
Capillary Ion Analysis Method

Analysisof Borate and Silicate Usinga Alkaline Chromate Electrolyte 1997
Experimental Method
Required Instrumentation: Part / Number

Capillary Ion Analyzer 251000
Bus SAT/IN Module, 073645
Millennium32 Consult Waters

Oxalate CI = 2ppm F = 1 ppm
Br = 4 Formate = 5
NO2 =4 PO4 =4

COs SO4 = 4 Acetate = 5

SO4 NO3 = 4 Borate =10 Borate
Oxalate= 5 Silicate =10NO2 NO3

I Formate Carbonateat NaturalLevels Silicate

.... I .... I ' '

a.oo 4.00 Minutes 5.00

Analysis Conditions:
Electrolyte: 10 mM Chromate / 3 mM OFM-OH / 2 mM Sodium

Carbonate/ 1 mM SodiumHydroxide,pH 11
Capillary: 75 p.m(id)x 375 p.m(od)x 60 cm (length)
Temperature: 25°C (5°C AboveAmbient)
Power Supply: Negative
Voltage: 15 kV
Current: 40 ___1 I_A(Use ConstantCurrentfor Analysis)
Sampling: Hydrostaticfor 30 Seconds
Detection: IndirectUV at 254 nm, Hg Lamp, 185 or 254 nmWindow
Time Constant: 0.3 Seconds,or less
SamplingRate: 20 Data Pointper Second
Analyte MT: Mid-Pointof AnalytePeak Widthat Baseline
Quantitation: Time CorrectedPeak Area (Peak Area / MT)
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Electrolyte Preparation:
Prepare this electrolyteas needed as follows:
1) Intoa 100 mL plasticvolumetricflaskadd

-10 mL of 100 mM SodiumChromateSolution
-3 mL of 100 mM OFM-OH (availablefromWaters, P/N 49387)
-2 mL of 100 mM SodiumCarbonateSolution
-1 mL of 100 mM SodiumHydroxideSolution
-Dilute to volumewith DI Water.

2) NaturalpH is 11 _ 0.2.
3) Vacuum degasthrougha 0.45 t_maqueouscompatiblemembrane.
4) Allowto thermallyequilibrateinthe CIA Analyzerfor 15 minutesbefore use.
5) Discardafter oneday due changeinelectrolytepH.

Standard Preparation:
It is recommendedthat certified1000 ppm anionstandardsbe used withthis
method. If unavailablesee ReagentSectionfor uncertifiedstandardpreparation.

The testmixavailableinthe IonSelectHighMobilityElectrolyteKitshouldbe used
to evaluateelectrolyteselectivityonly. Do not use for accuratequantitation.

Prepare at least3 mixedanalyte standardswithinthe expectedrangeof sample
analyte concentration.After the multi-pointcalibrationcurvehas been validated,a
singlepointcalibrationwithinthe expectedanalyteconcentrationrangeis
appropriatefor futurecalibration.

Analyze intriplicateand evaluateresultingpherogramsfor analyte migrationtime
reproducibility, i

Sample Preparation: t
Determinethe expectedrangeof analyte concentrationand otheranionic
componentsinthe samplematrix.The majoranalyteshouldbe less than 100 ppm
for bestresults.

If necessary,dilutethe samplewith DI wateronly. Analyte migrationtime
reproducibilityand peak shapeimproveswith increasedsampledilution.

Borate,pK, 9.3, andsilicate,pK, 9.8, existas anionswithsamplepH greaterthan 9,
and withfull ionizationabovepH 10.5. It is importantthat the pH of the sample be
at 10.5 or higherfor bestquantitation.AdjustsamplepH with 100 mM NaOH.

I

Initiallyanalyze in triplicateand evaluateresultingpherogramsfor analytemigration 1

time reproducibility.Significantmigrationtimechangeamongstthe replicates /
indicatesa changein EOF due to samplematrixeffectsat the capillarywall.
Considera 500 mM NaOH capillaryrinsebetweensamplings. If migrationtime qreproducibilityis lessthan 1%then no rinse is needed and thesample can be run in
duplicateto ensure reproducibility.
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CIA Analyzer Special FunctionProgramming: Use to programthe CIA Analyzer
as a standalonesystem,withoutMillenniumcontrol. Use the same programming
for the MillenniumInstrumentMethod.

SF# and Description Value
55 CIA 1 = CIA (Default)
88 CustomIMT 0, Enter99 to activateSF# 58-60
89 SPS 1 = ConstantCurrent(Enterin SampleVoltage)
90 C2C Mapping 0 = Off (Placeelectrolytein position1 only)
91 t°C Temperature 25 (set 5°C aboveambienttemperature)
92 r19, RinseVial 0 = Off, EnterRinseTime in Minutes
93 r20, RinseVial 0 = Off, EnterRinseTime in Minutes
94 AdjustVoltage 15 (in kV, usefor manualvoltageinitiationonly)
95 CarouselType 20 = 20 SamplePositionCarousel
96 CurrentTest 0 -- Off (Mustresetafter powerdown)
97 ConductivityTest 0 = Off
98 PurgeTime 1 (Time in Minutes)
99 CIA Version 3.0

MillenniumData ProcessingMethod:
CIA ProcessingMethodusingMid-Pointof Peak Widthfor MigrationTime
Integration Peak Width = 2.25 - 3.00 Threshold = 100 _+25

MinArea = 100 Min Height= 50
InhibitIntg. = 0 to 3 min

.. Set Peak Width = 6 priorto fluoridemigrationtime
Calibration Averaging = None MT Window= 2%

UpdateMT = AverageStandards
Peak Match = Closest
QuantitateBy = Time CorrectedPeak Area
FitType = Linear,for multi-pointcalibration,or

LinearThroughZero, forsinglepoint.
Report Analyte Name

AnalyteMigrationTime
Analyte MigrationTime Ratio
Peak Area
Time CorrectedPeak Area
Amounts

Use freshelectrolytedaily;recalibratewitheverychangeinelectrolyte.
Clear previouscalibration(in QuickSet) beforerecalibration.
Do Not use analytepeak heightfor quantitationdue to asymmetricalpeakshapes.

Observations and Comments:
-This electrolyteis consideredexperimentaland subjectto change.
-Due to the alkalinenatureof thiselectrolyte,itwill absorbCO2fromthe aircausing

a decease in electrolytepH to 9.5. This pH changeeffectsthe ionizationof
borateand silicateresultinginlongermigrationtimesanddecreasedpeak area,
and a decrease inoverallEOF.

-Thiselectrolytetendsto give non-typicalbaselinestability.
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Stock Reagent Preparation:
100 mM Sodium Chromate Solution: Dissolve23.41 g of sodiumchromate

tetrahydrate(Na2CrO, • 4H20) ina 1 litervolumetricflask withDI water, and fillto
the markwithDI water. Store thissolutionin a cappedplasticcontainerfor upto 1
year.

100 mM OFM-OH Solution: This tetradecyltrimethyl ammonium hydroxide
(TTAOH) solutioncan be purchasedfrom Waters Corp.,PIN 49387, or can be
preparedas needed as follows. Requiresan anionexchangecartridgeinthe
Hydroxideform, availablefromAIItech(as Maxi-Clean IC-OH Plus, PIN 30254; or
equivalent)and a 20 mL plasticsyringe.

Prepare a 100 mM OFM-Br Solutiondissolve3.365 g of tetradecyltrimethyl
ammonium bromide (TTABr) in a 100 mL volumetric flask, and fill to the mark DI
water. Convert only the require volume of OFM-Br to prepare the working
electrolyte

Wash the anion exchange cartridge with 10 mL of 500 mM NaOH followed by 20
mL of DI water. Discard the washings. (Prepare sufficient volume for immediate
use only, and use less than 10 mL per cartridge.)

Slowly pass the desiredvolumeof TTABr throughthe cartridge into a volumetric
flaskusedto preparethe finalelectrolyte. Rinsethe cartridgewith20 mL of DI

.. water,addingthe washingsto the volumetricflask.

100 mM Sodium HydroxideSolution:- Dissolve4 g of NaOH pelletsIn a 1 liter
plasticvolumetricflask,and fillto the markwithDI water. Storethissolutionin a
capped plasticcontainerfor upto 1 year.

100 mM Sodium Carbonate Solution: Dissolve10.6 g of sodiumcarbonate
(Na2CO3)in a 1 litervolumetricflaskwithDI water,and fillto the markwith DI
water. Storethissolutionin a cappedplasticcontainerat ambienttemperaturefor
upto 1 year.
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