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3+ Agenda

 Equipment and Analytical System

 Method Chromatograms and common
problems

MDL Studies

Conductivity and matrix interference
Method and Laboratory Validation
 Method Development — Next Steps
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3+ Equipment

 Metrohm 761 Compact IC with a 766 IC
Autosampler, and 733 IC Separation Center

* The analytical column was a Dionex AS16
4dmm with a AG16 guard column.




3+ Equipment

* The pre-column was a Dionex TAC-LP1,
a 20um styrene/divinylbenzene copolymer
that is agglomerated with a anion
exchange latex.




+ Analytical System

* Eluent: 40 mM NaOH and 4 mM p-
cyanophenol

 Flow Rate: 1 mL/min

* Run Time: 15 minutes




Analytical System
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Analytical System
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Analytical System
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Chromatograms
Water Sample #1 for Perchlorate (ND)

Perchlorate

=y

' 1
LA, -

13



(i

Chromatograms
Water Sample #2 for Perchlorate (13 ppb)
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Chromatograms
Grass Sample for Perchlorate (62 ppb)
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Chromatograms

High Sulfate Water Sample
Chloride:Sulfate Ratio = 1:8
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Chromatograms

High Sulfate Interference with pre-column
Chloride:Sulfate Ratio = 1:8
; Perchlorate
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Chromatograms

Overlay of 11,500 uS/cm matrix with and without pre-
column at 20 ug/L

Without pre-column

Perchlorate
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Chromatograms

Overlay of 21,500 uS/cm matrix with and without pre-
column at 20 ug/L

- Without pre-column

Perchlorate
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With pre-column
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1L Detection Limits

Table 1. Limit of Detection [MOL Studies)

LARDEATORICS, IMNC.

Conductivity [uSicm) =1 TTOO0 [MCT] 14500 14400 215800
Rep 1 0.E7SS 0.E2E3 02481 4. 823 T.EaT™E
Rep 2 05122 02226 24747 5 2396 21877
Rep 32 04373 1.01E3 4 2382 T.EET .24
Rep 4 04402 02054 3.9216 4 0532 E.0152
Rep 5 04554 0. 7259 41052 41955 -
Rep & 0554 09576 31164 417353 g ET09
Rep 7 04345 09277 38553 4 B85 87345
Target “alue 0.5 0.8 3.5 4 g
R=tio of Target o OL 207 207 2.9 1.08 2.51
lMean Resdt 0.524 (=S 2.8 4.9 TE5
Standard Dewistion 0.07ET 0123 0238 1.17 1.01
MDL 0.241 0.3287 1.2 3.68 3.19
PQOL 1 1 4 5 10
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Chromatograms
MDL Verification Chromatogram in Drinking VWater
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Chromatograms

3 MDL Verification Chromatogram at MCT
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+— Experimental Design

« Intent — Use of a pre-column to remove
interferences from the matrix so the

analysis can be completed with little or no
dilution.

« Validation of this method based on the
protocofl adopted by NELAC in section C.3
“Initial Test Method Validation” of the 2003
Quality Systems chapter.

t‘:

ATA

23



+ Experimental Design
* Three matrices were evaluated.

« A naturally occurring water source, the
Great Salt Lake (GSL), diluted to 11,500
uS/ecm and 21,500 uS/cm

+ A synthetic saline water at 14400 uS/cm
was made by using chloride, sulfate and
carbonate at 2000 mg/L

== PDATA
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Summary of Method Validation

— Results for Bias
Average Recoveries All matrices and All Concentrations
Matrix 11,500 21,500 14,400
Chloride:Sulfate Ratio 86:1 8.6:1 1:1
n= 2T 27 27
Average Recovery 102.8 100.5 106.6
Standard Deviation 4.6 5.8 5.1
Relative Standard Deviation 4.5 5.8 4.8
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~Summary of Method Validation
“Results for Bias (Paired t-Test)

« Evaluation of all matrix method combinations
for significance. “The means are not
significantly different”.

s P =118y

« Critical Value of [f{| = 2.479
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.. Summary of Method Validation
“ Results for Bias (Paired t-Test)

11,500 vs. 21,500
us/cm

11,500 vs. 14,400
us/cm

14,400 vs. 21,500
us/cm

Paired ¢
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IJ_Conductivity and Matrix Interference

* The stronger the conductivity of the matrix
the more impact was seen on the
detection limit. The detection limits also
varied depending on the ratio of chloride to
sulfate.
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. Conductivity and Matrix Interference
-

* The bias (accuracy) of the test method
was evaluated and supports the
conclusion that the ratio of chloride to

sulfate has a significant impact on the
analysis.
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L Method Validation

« Calculation of MDL values in drinking
water (low conductivity) and at the MCT.

* For 314.0 the calculation of MCT at the
reporting limit.

« Some sort of confirmation at low levels
using matrix spikes or LC/MS confirmation
of perchlorate.
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4L Method Validation
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4L Method Validation

Water Sample #1 ND Water Sample #1 Spiked at 1ppb
Perchlorate
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Method Validation

C Water Sample #2 for Perchlorate

Mo Dilution 13 ppb Spiked at 10 ppb
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Chromatograms

Grass Sample for Perchlorate

Grass Sample at 62 ppb

Perchlorate
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DataChem Laboratonas

Grass Sample spiked with 25 ppb

Perchlorate
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Grass Sample 10X Dilution ND
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Grass Sample 10X Dilution

spiked at 25ppb
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+— Method Development

* The use of a pre-column to remove

interference or pre-concentration using
diluted samples.

 New Techniques for confirmation and/or
analysis

o LC/MS Method Validation
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+— LC/MS Method Development

« Liquid Chromatography is preferable to lon
Chromatography for direct injection
methods without using a precolumn to
remove matrix interferences.

« LC/MS method will selectively retain
Perchlorate for analysis.
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LC/MS Method Development
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LC/MS Method Development

LTS Amalysks of Perchlorale
By Kham Lin, K'{Prims) Technshpls
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Thank You

Questions?




