Abstract

Phosphorus can be present in water samples In at least three
forms: orthophosphate, acid-hydrolysable phosphate and total or
organic phosphorus. Organic phosphorus Iis changed to inorganic
by bacterial action. Orthophosphate can be measured directly
and the other two forms must be converted to orthophosphate
prior to testing.

Total Phosphorus measurements In precipitation samples from
the National Atmospheric Deposition Network (NADP) were
determined by flow Injection analysis from samples received In
February 2011 to present. Precipitation samples for this study
were collected from the Atmospheric Integrated Monitoring
Network (AIRMoN). These samples are collected within a 24
hour precipitation event, are immediately refrigerated, and remain
chilled during shipment to the NADP Central Analytical Laboratory
(CAL) in Champaign, IL.

These samples were tested by the CAL for Orthophosphate and
Total Phosphorus within one week of arrival at the CAL. A second
set of samples were collected at Bondville, IL (IL11) site as a
special study. These samples were collected side by side with
the AIRMoN sample at this site but the sample was collected
directly into a refrigerated compartment and never allowed to
come to seasonal temperature. Only total phosphorus was
analyzed on the special study samples. The total phosphorus
method detection limit was determined to be 0.005 mg/L. Total
conversion to orthophosphate was determined by using two
guality control standards every nine samples during analysis. The
recovery for a 0.025 mg/L trimethyl phosphate (TMP) was found
to be 96% and a 0.050 mg/L sodium tripolyphosphate (3P) was
found to be 100%. Seasonal data from this study will be
presented as well as site specific total phosphorus vs.
orthophosphate concentrations throughout the year.

Summary of Method

This flow Injection analysis is Quick Chem method 10-115-01-3-F.
In thls method organlc phosphorus IS converted to orthophosphate

meaiahzod tlon and polyphosphates are
S acld  digestion.
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Quality Control

Linear 5
Range R MDL IDL
Total 0-0.1 0
Phosphorus opm 99.9% 0.005 ppm 0.004 ppm

R? values are correlation coefficients displayed as a percentage
reflecting the agreement of the measured data points to the
calibration curve. MDL (Method Detection Limit) was calculated
by measuring a 5 ppb Total Phosphorus standard seven times.
This method is based on the Environmental Protection Agency
(EPA) definition of MDL found in 40CFR 136.2.

. Number of
Standard Target Mean Median Star_lde_trd Measurement

Value ppm Value Deviation .
Stock 0.025 | 0.026 0.026 0.003 27
Digestl
Stock 0.050 | 0.050 0.050 0.001 14
Digest 2
Low 0.005 0.005 0.005 0.002 21

This table shows the controls used while measuring samples for
total phosphorus. Stock digest 1 is trimethyl phosphate (TMP)
prepared at 25 ppb and stock digest 2 IS sodium
tripolyphosphate (3P) prepared at 50 ppb. The low standard is
from our working calibration standards run as check samples. All
values are measured in ppm.

Results
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This chart shows all AIRMoN data collected during the testing period.

Seasonal differences between orthophosphate and total phosphorus are very
minimal although total phosphorus is consistently higher. The combined
method detection limit (MDL) between the two methods is 0.008 ppm. So,
the differences that we are seeing in this graph could be within the noise of

the system.
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The preliminary data collected for this study shows that we do
not see significant differences between orthophosphate and total
phosphorus when tested by Flow Injection Analysis.

In 2004, Tracy Dombek, performed a similar experiment on the
ICP-OES (Inductively Coupled Plasma-Optical Emission
Spectroscopy) to measure the sensitivity of the ICP-OES as
well as explore possible interferences. The minimum detection
limit was found to be 9 ppb and there were no matrix effects
present. It was difficult to detect small differences between
orthophosphate and total phosphorus due to the fact that
orthophosphate has to be converted to phosphorus and it Is
slightly over three times greater.

In order to detect measurable differences on the ICP-OES and
the FIA, samples containing levels greater than the detection
hate need to be analyzed.
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