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Waters
Capillary Ion Analysis Method

Direct UV Detection at 185 nm of InorganicAnionsand OrganicAcids 2000
Required Instrumentation: Part / Number

CapillaryIon Analyzer 251000
BusSAT/IN Module 073645
Millennium32 ConsultWaters

5
5 PPM Each Anion & Oraanic Acj0

1 Br 9 SO3 17 Glycolate

2 CI 10 Formate 18 Propionate
3 S203 11 Citrate 19 Lactate

4 NO2 12 Tartrate 20 Butyrate 22
5 CrO4 13 Succinate 21 Glutamate
6 NO3 14 SCN 22 Benzoate

7 Sulfide 15 Phthalate 23 Sorbate
80xalate 16 Acetate
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Analysis Conditions:
Electrolyte: 25 mM Sodium Phosphate / 1 mM OFM-OH, pH 7
Capillary: 75 pm (id) x 375 l_m(od)x 60 cm(length)
Temperature: 25°C (5°C AboveAmbient)
PowerSupply: Negative
Voltage: 15 kV
Current: 40 + 5 IJA(Use ConstantCurrentforAnalysis)
Sampling: Hydrostaticfor 30 Seconds
Detection: DirectUV at 185 nm, Hg Lamp and 185 nm Window
Time Constant: 0.3 Seconds,or less
SamplingRate: 20 Data Pointper Second
AnalyteMT: Mid-Pointof Analyte Peak Width at Baseline
Quantitation: Time CorrectedPeak Area (Peak Area / MT)
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Electrolyte Preparation:
Refer to Reagents Sectionfor Solution Preparation.
Prepare as follows:
1) Into a 100 mL volumetric flask add

-10 mL of 250 mM Sodium Phosphate Solution
-1 mL of 100 mM OFM-OH Solution (available from Waters, P/N 49387)

2) Dilute to volume with DI Water.
3) Natural pH should be 7 _+0.1, adjust with 100 mM NaOH if necessary.
4) Vacuum degas through 0.45 l_maqueous compatible membrane.
5) Store any unused electrolyte in a plastic container at ambient temperature.
6) Allow to thermally equilibrate in the CIA Analyzer for 15 minutes before use.
7) Use fresh electrolyte daily; recalibrate with every change in electrolyte.

Standard Preparation:
It is recommendedthat certified 1000 ppm anion standardsbe usedwith this
method. If unavailablesee ReagentSectionfor uncertifiedstandardpreparation.

The test mix available in the IonSelectHigh MobilityElectrolyteKit should be used
to evaluateelectrolyteselectivityonly. Onlythe UV activeanionsBr, NO2,and NO3
willbe detected;allotheranionsinthe mixare notdetected. Do not usefor
accuratequantitation.

Prepare at least3 mixedanalyte standardswithin the expected range of sample
"" analyteconcentration.This methodis linearfrom0.5 ppmto 100 ppm. Afterthe

multi-pointcalibrationcurvehas been validateda singlepointcalibrationwithinthe *
expectedanalyteconcentrationrange is appropriatefor recalibration.

SamDle Preparation:
Determine the expected rangeof analyte concentrationandother anionic
componentsin the samplematrix.The majoranalyteshouldbe lessthan 100 ppm
for bestresults.

The best quantitationisachievedwhen analytesare baselineresolved.

If necessary,dilutethe samplewith DI Water only. Analytemigrationtime
reproducibilityimproveswith increasedsampledilution.

Initiallyanalyze intriplicateand evaluateresultingpherogramsfor analytemigration
time reproducibility.Significantmigrationtime changeamongstthe replicates
indicatesa change in EOF due to samplematrixeffectsat the capillarywall.
Considera 500 mM NaOH capillaryrinsebetweensamplings. If migrationtime
reproducibilityis less than 1% thenno rinseis neededand the samplecan be run in
duplicateto ensure reproducibility.
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CIA Analyzer Special FunctionProgramming: Use to program the CIA Analyzer
as a stand alone system, without Millennium control. Use the same programming
for the Millennium Instrument Method.

SF# and Description Value
55 CIA 1 = CIA (Default)
88 Custom IMT 0, Enter 99 to activate SF# 58-60
89 SPS 1 = Constant Current (Enter in Sample Voltage)
90 C2C Mapping 0 = Off (Place electrolyte in position 1 only)
91 t°C Temperature 25 (5°C above ambient)
92 r19, Rinse Vial 0 = Off, Enter Rinse Time in Minutes
93 r20, Rinse Vial 0 = Off, Enter Rinse Time in Minutes
94 Adjust Voltage 15 (in kV), use for manual voltage initiation only)
95 Carousel Type 20 = 20 Sample Position Carousel
96 Current Test 0 = Off (Must reset after power down)
97 Conductivity Test 0 = Off
98 Purge Time 1 (Time in Minutes)
99 CIA Version 3.0

Millennium Data ProcessingMethod:
CIA ProcessingMethodUsing Mid-Pointof Peak Width for MigrationTime
Integration Peak Width = 2.25-3.00 Threshold= 100_ 25

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

Calibration Averaging = None MT Window= 2%
UpdateMT = Average Standards
Peak Match = First(CI alwaysfirst);MT Window= 10%

= Closestfor remaininganalytes
QuantitateBy= Time CorrectedPeak Area
FitType = Linear,for multi-pointcalibration

LinearThroughZero, for singlepoint
RePort Analyte Name

AnalyteMigrationTime
MigrationTime Ratio
Peak Area
Time CorrectedPeak Area

Use fresh electrolytedaily;recalibratewith every change in electrolyte.
Clear previouscalibration(in QuickSet Page) beforerecalibration.
Do Not use analytepeakheightfor quantitationdue to asymmetricalpeaks shapes.
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Examples of Use:

,_ ConcentratedDextroseSolution Lactate OriginalSample(inppm)
BeforeAnionExchangePurification CI = 30 Acetate= 59

Diluted1:5 Formate= 5 Lactate= 189
C_

Acetate
03

OrganicAcids

Ir
' [ .... I ' ' ' ' I ' ' ' '

3.00 4.00 _nutes 5.00

Chromate' Aqueous Extractof ConcretePremix
750 ppb Diluted1:100

HCO3

_-_ CI Acetate /

3.00 4.00 Minutes 5.0o

Observations and Comments:
-Selectivityof this methodcan be changed by changing the concentrationof the

OFM-OH, and/oradjustingelectrolytepH.

-Presence of negativepeakssuggestsan anionpresentinthe electrolytethat is not
presentinthe sample. Its identitycorrespondsto its migrationtime.
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Stock Reagent Preparation:
250 mM Sodium Phosphate Solution: Dissolve 1.725g of monobasic sodium

phosphate monohydrate and 1.775 g anhydrous dibasic sodium phosphate in a
100 mL volumetric flask, and fill to the mark with DI water. Store this solution in a
capped plastic container for up to 1 year.

100 mM OFM-OH Solution: This tetradecyltrimethyl ammonium hydroxide
(TTAOH) solution can be purchased from Waters Corp., P/N 49387, or can be
prepared as needed as follows. Requires an anion exchange cartridge in the
Hydroxide form, available from AIItech (as Maxi-Clean IC-OH Plus, PIN 30254; or
equivalent) and a 20 mL plastic syringe.

Prepare a 100 mM OFM-Br Solution dissolve 3.365 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 desired volume of TTABr through the cartridge into a volumetric
flask used to prepare the final electrolyte. Rinse the cartridge with 20 mL of DI

-- water, adding the washings to the volumetric flask.
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