
Waters
Ion ChromatographyMethod

General Anion Analysis UsingChemically SuppressedConductivityDetection
Equivalent to EPA Method 300.0 2000

Required Instrumentation: Part / Number
Alliance,2690 SeparationsModule
(withColumnHeater,Seal Wash, Degasser) 271013
432 ConductivityDetector 043061
BusSAT/IN Module 073645
Millennium32 ConsultWaters
AIItechERIS" 1000HPAutosuppressor ConsultAIItech
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Analysis Conditions:
Column: IC-Pak AnionHR
Eluent: 1.6 mM NaHCO3/ 1.4 mM Na2CO3
BackConductivity: 10-15 p.S
Regenerant: DI Water or eluent
Degas: Continuous
FlowRate: 1 mL/ min
BackPressure: 1250 _ 200 psi
Temperature: 30°C (ColumnHeater);35°C (Detector)
Injection: 25 ILL
NeedleWash: 12% AcCN in DI Water
Detection: ChemicallySuppressedConductivity
Base Range: 20
Attenuation: 100 I_S/ Volt
Polarity: Positive
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Eluent Preparation:
1) Into a 1 litervolumetricflask add

-16 mL of 100 mM NaHCO3
-14 mL of 100 mM Na2CO3

2) Diluteto volumewithDI Water
3) Vacuumdegasthrougha 0.45 i_maqueouscompatiblemembrane
4) Store in a glassor plasticcontainerat ambienttemperature. Discardafter 1

week.

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

Prepare at least3 mixedanalytestandardswithinthe expectedrange of the sample
analyteconcentration.Thismethodis linearfrom0.1 ppmto 100 ppm. Afterthe
multi-pointcalibrationcurvehas been validated,a singlepointcalibrationwithinthe
expectedanalyteconcentrationisappropriatefor futurecalibrations.

Sample Preparation:
Determinethe expectedrange of analyteconcentrationandotheranionic
componentin the samplematrix. The majoranalyteshouldbe less than 100 ppm
for bestresults.

If necessarydilutethe samplewith DI Water.

If the samplecontainshighamountsof neutralorganics,or is highlycolored,then
passthe dilutedsample througha ClaSep-Pak Cartridge. Anionspass through
unretained,butmay notea lossof fluoriderecovery.

Samplescontainingsuspendedsolidsshouldbe filteredthrougha 0.45 l_maqueous
compatibledisk priorto injection.Failureto filtersolidsresultsin the riskof
increasedcolumnbackpressure.

Sample pH shouldbe within3 to 11 for best results.

To minimizethe waterdip and improvequantitationof fluoride,dilutewitheluent.
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MillenniumData ProcessingMethod:

IC ProcessingMethodusingPealApex for RetentionTime
Integration Peak Width = 30.0 Threshold = 4--8

MinArea = 1500 Min Height= 75
InhibitIntg. = 0 to 2 rain

Calibration Averaging = None RT Window= 5%
UpdateRT = Never
Peak Match = Closest
QuantBy = Peak Area
FitType = Linear,for multi-pointcalibration

or LinearThroughZero, for singlepoint
Report AnalyteName

RetentionTime
Peak Area
Amounts

Method Detection Limits:
100 PPB Standard
1 Fluoride

A Organic Acid

2 2 Chloride

25 uL Injection 3 Nitrite4 Bromide09
:_ 5 Nitrate

"" B Impurity
¢_1 6 Phosphate
O 5 7 Sulfate
O

I I I
o.oo 5.oo lo.oo 15.oo

Minutes

Based uponthisrepresentativechromatogramusinga 25 ILLinjection,the estimated
detectionlimits,as ppb,at 3 timessignalto noise(S/N) are:

Fluoride= 5 Nitrite = 25 Nitrate= 25 Sulfate= 25
Chloride= 10 Bromide= 25 Phosphate= 75

Lowerdetectionlimitscan be obtainedusinga 250 ILLinjection.See Examplesof
Use for representativechromatogram.

Use of Direct UV Detection:
Many anionsare UV active inthe rangeof 205 nm to 214 nm,'suchas NO2,Br,and
NO3,and the useof directUV detectionprovidesa greaterdegree of detector
selectivity. Refer to Waters AnionAnalysisMethodusingBorate/ Gluconatefor
details.
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Method Validation: This validation design is abstracted from the ASTM/EPA
validation of CIA. It has been used to validated all anion analysis methods. Many of
the methods using this validation design are linear above 50 ppm.

= Indiv dual Youden Pai Standard, in ppm
O 1 2 3 4 5 6 7 8°n

C I 0.7 2.0 3.0 15.0 40.0 20.0 50.0 0.5

< Br 2.0 3.0 15.0 40.0 20.0 50.0 0.7 0.5

O_ NO2 3 0 40.0 20 0 15.0 50 0 0.5 2.0 0 7• . . .

•--_ SO4 40.0 50.0 0.5 0.7 2.0 3.0 15.0 20.0

t- NO3 15.0 20.0 40.0 50.0 0.5 0.7 2.0 3.0

< F 2.0 0.7 0.5 3.0 10.0 7.0 20.0 25.0

PO4 50.0 40.0 20.0 0.5 3.0 2.0 0.7 15.0

MethodLinearity:

F R 2= 0.9989 F

x 3.0
"- _

ID

< 2.0

D.cD 1.0 JJ__- Based upon 7 Data Points per Concentration
Using Validation Standards.

0.0 These linearity lines have negative y-intercepts.

0.00 10.00 20.00 30.00 40.00 50.00
ppm Anion

¢) 3.0 NO2

•t-G) NO2 R 2= 0.9985 __N__O 3

x 2.0

o
PO4 R2= 0.9984 __ _ PO4<

1.0

_. = -

Using Validatio, n Standards.

0.0 These linearity lines have negative y-intercepts.

10.00 20.00 30.00 40.00 50.00

ppm Anion
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.Quantitation Precision: %RSD of analyte peak area at each concentration. Data
based upon 7 replicate injections of the validation standards.

Analyte F CI NO2 Br NO3 PO4 SO4

0.5 0.62 3.64 6.82 2.57 1.65 8.93 5.58

0.7 0.71 1.36 4.34 2.39 3.12 3.98 1.28
2 0.34 3.69 1.95 1.29 1.19 1.58 0.85

3 0.54 3.91 1.67 1.46 0.74 1.19 0.50
Q)

15 1.36 1.73 0.90 0.84 0.36 0.49 0.34t-

O 20 0 96 1.43 0.80 0.95 0.45 0.64 0.12

E 40 0.28 1.64 0.41 0.09 0.48 0.19
Q.
_. 50 0.83 1.05 0.19 0.26 0.46 0.25

Quantitation Accuracy: Used a Certified Performance Evaluation Standard diluted

1:100 with DI Water. Amounts based upon multi-point calibration curve prepared
from certified standards.

Analyte F CI NO2 NO3 PO4 SO4

Performance True

Evaluation Value 3.43 104.46 3.68 16.64 4.57 56.70
Standard in ppm
Official Measured 3.41 107.01 3.61 16.90 4.69 59.51
Anion Mean

Methods Measured 0.16 6.48 0.43 1.15 0.25 6.94
-. Wet Chem Std Dev

IC Using Ave IC 3.21 +_ 116.54 + 3.53+ 15.43 + 4.32 + 59.32 +_
Alliance & n = 3 0.01 0.40 0.03 0.04 0.04 0.22
ERIS 1000

IC Pak A/HR IC / Mean 0.941 1.088 0.978 0.913 0.921 0.997
HCO3/CO3 IC / True

Eluent Value 0.936 1.116 0.959 0.927 0.945 1.046

Analyte Recovery: The Certified Performance Evaluation Standard was diluted

1:100 with Typical Drinking Water. Amounts, in ppm, based upon multi-point
calibration.

Analyte F CI NO2 NO3 PO4 SO4
Milford 0.39 + 25.76 + Not 1.51 + Not 7.67 +

Drinking Water 0.002 0.21 Detected 0.04 Detected 0.01
n=3, as ppm

%RSD 0.40 0.80 2.46 0.16

Performance 3.43 104.46 3.68 16.64 4.57 56.70
Evaluation Std

MDW + PES 3.28 + 138.24 + 3.37+ 17.23+ 3.99+ 69.40+
n=3, as ppm 0.02 0.91 0.02 0.03 0.05 0.27

%RSD 0.49 0.66 0.43 0.163 1.215 0.39

%Recovery 84.3% 107.7% 91.4% 94.4% 87.3% 108.8%
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Examples of Use:

A t g = 0.39 ppm CI Typical Drinking Water

cl =25.76 No Dilution Required
NO3 = 1.51

SO4= 7.67

Ot) NO3
F

' SO4•-. . ' ......

_' NO3 ..........

' ' ' ' I ' ' ' ' I ' ' ' I

5.00 Minutes lO.OO 14.oo

Typical Municipal Wastewater I No Dilution Required

_= SO,
'_ NO3¢5

F = 0.05 ppm

Cl = 110.5 _oo .m,., A.,- ,o_oj
Or) NO3= 33.4 r/_u3

• :}
" LO SO, = 11.2

I I I i I i

2.00 4.00 6.00 8.00 10.00 12.00

Minutes

F = 0.01ppm A

Typical Industrial Wastewater ct = 1.60 {ISO,
No Dilution Required NO2 = 3.51 /I

NO3 = 10.57 /I

_ I CI| NO2 PO4 =47.85 I /

' ' ' I I I ' I ' ' ' I ' ' ' I

2.00 4.00 6.00 S.00 10.00 12.00
Minutes
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A Large Volume Injection to
Lower Detection Limits

cI

100ppbAnionStandard

=_ P04

_-- 250 Injecti

25 gL Injection

5.00 10.00 15.00
Minutes

Stock Reagent Preparation:
100 mM Sodium BicarbonateSolution: Dissolve8.4 g of sodiumbicarbonate

(NaHCO3)in a 1 litervolumetricflaskwithDI water,and fillto the markwithDI
water. Storethissolutionina cappedplasticcontainerat ambienttemperaturefor
up to 1 year.

100 mM Sodium Carbonate Solution: Dissolve10.6 g of sodiumcarbonate
(Na2CO3)ina 1 litervolumetricflaskwithDI water,and fillto the markwithDI water.

" Storethissolutionina cappedplasticcontainerat ambienttemperaturefor upto 1
year.
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