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Optimization and Preparation of Precipitation Analyses

The Central Analytical Laboratory (CAL), located at the lllinois State Water Survey, receives approximately 240 samples per week from the National
Atmospheric Deposition Program (NADP)/National Trends Network (NTN) and the NADP
Precipitation samples are collected from sites in the United States, Puerto Rico, and the Virgin Islands. The precipitation samples are analyzed by ion

for trace level cc
analyses.

le Procedures:

1 and check each shipment of collection vessels
ags, buckets, and bottles). Document any
mination.

tor collection vessels used and reused in the
ork.

can sample vials to eliminate contamination.
eionized water that is 17.5 megohms/cm or

r for all reagents and standards.

Brigita Demir, Kaye Surratt, and Jane Rothert
[llinois State Water Survey
Champaign, Illinois 61820 USA

To achieve the results required by the NADP, it is essential to optimize ion chromatographic operating conditions, i p:
, and maintain quality assurance practices. This poster will present the methods and procedures used to obtain and maintain high quality results.

o)

ic Ir arch Monitoring Network (AIRMoN).

Two DX-500 ion chromatographs with conductivity detection are used to analyze these samples. The method detection limits are: 0.004 ppm for chloride and
0.008 ppm for nitrate and sulfate. The upper standard concentrations are: 1.500 ppm for chloride and 6.000 ppm for nitrate and sulfate.

1s of nitrate, sulfate, and chloride. Networks of this size and importance require careful and accurate laboratory

Equipment Optimization,
Preparation, and Monitoring

1 contamination from direct hand contact with
les, standards, sample containers, and vials.

[

lish a work zone for pouring samples and

ring dilutions.
iltration or refrigeration to slow down the 3
dation of samples.

k and monitor all filters used for sample
rvation for contamination.

These procedures are used to achieve and maintain
high quality results and proper equipment
operation:
9 * Filter all samples to avoid plugging sample lines
and extend life of precolumn.

10 * Use a 250 uL loop for lower detection limits.

11 * Start each run with calibration standards, and
include a second set of standards in the run to be
used if recalibration is necessary.

12 * Use a quadratic curve fit and area counts under the
curve to calculate concentration values requiring
correlation coefficients of > 0.999 (r2 values).

13 * Establish Method Detection Limits (MDLs),
confirm periodically, and reestablish yearly. (Fed.
Reg., Vol. 49. No. 209, App. B to Part 136)

* Purchase primary standards yearly. Analyze
against old primary standards and an external
standard or quality control solution.

* Make secondary standards every two weeks.

* Monitor equipment for correct operation.

* Monitor and document eluent and system pressure
to help isolate problems when and if they occur.

* Expedite large sample throughput with use of a
Laboratory Information Management System
(LIMS).

and repl. of

consumables:

* Schedule column, suppressor, and tubing

replacement to avoid problems before they happen.

* Replace anion guard column at least every six
months.

* Replace analytical column and anion suppressor at
least every year.

* Replace sample tubing yearly and other tubing and
consumables as needed.

*Keep r

chedules (i.e. pump

calibration).

ded r
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Example Calibeation Curve with ¢ Values |5

METHOD DETECTION LIMITS (MDL)
FOR THE ION CHROMATOGRAPH
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The Central Analytical Laboratory (CAL) has a
multilevel program that includes Analyst, Lab
Management, and External Quality Control (QC).
Analyst QC will be covered in this Poster.

Analysts Quality Control

* Check all chromatograms for proper peak shape
and separation.

* Repeat samples with problem chromatograms.

11 * Analyze Quality Control Standard (QCS) solutions
and the highest and lowest standards at least every
12 samples.

* Monitor system trends over time using control
charts in order to take corrective actions before
warning limits are exceeded.

* Compare diluted concentrations with undiluted
concentrations.

* Reanalyze samples if values do not meet network
standards and establish a random reanalysis
system.

* Analyze a DI blank after each set of calibration
standards to monitor the DI water and system
contamination.

Corrective actions:

* Reanalyze the first QCS after the calibration
standards, if they are out of control.

* Recalibrate instrument, if first QCS solutions are
still out of control.

* Isolate problem and correct, then recalibrate, if
first QCS solutions continue to be out of control.

* Reanalyze the corresponding samples, if QCS
solutions are out of control during analyses and
recalibration does not help.

Dilution Accuracy

Sample ID NV3741SW

Ton Undiluted Diluted
Concentrations Concentrations
e} 0332 0335
NOy 4.826 4.806
S0:7 9.293 10.085

standard 6,00 ppm. Hh.:\mph.wnmlu\s.d 1:4. The CI-and NO3
concantrations are comparedas  check ofthe dilution. The SO¢*values

soulower

Quality Control

Sample was Mot Injocte
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