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Low-Cost Determination of Anions in Municipal
Drinking Water Using EPA Method 300.0
and the ICS-900 IC System

INTRODUCTION

U.S. EPA 300.0' is an ion chromatography (IC)
method approved by the United States Environmental
Protection Agency (EPA) to determine inorganic anions
(fluoride, chloride, nitrite, sulfate, bromide, nitrate, and
phosphate) in municipal drinking water and wastewater.
Three of these anions (fluoride, nitrite, and nitrate) are
considered contaminants in drinking water under the
EPA’s National Primary Drinking Water Regulations.
High levels of fluoride cause bone disease; nitrite and
nitrate can cause birth defects. Chloride and sulfate are
not harmful to public health but should not exceed 250
mg/L for the proper taste of water, according to the EPA’s
National Secondary Drinking Water Regulations. The
EPA enforces these regulations to ensure use of approved
analytical methods when analyzing water samples to
meet federal monitoring requirements or to comply with
drinking water regulations.

The work shown here describes the determination of
inorganic anions in drinking water with the ICS-900 and
EPA method 300.0. The ICS-900 is an integrated, single-
channel IC system designed for isocratic applications with
suppressed conductivity detection.

The system facilitates continuous chemical
suppression with MMS™ MicroMembrane™ Suppressor
technology to enhance detector response, provide low
baseline noise, and prevent baseline drift. The ICS-900
is designed for low maintenance costs and maximum
uptime, making it a great choice for routine analysis.

To demonstrate the capability of the ICS-900 for
water analysis, municipal drinking water of the city of
San Jose, CA was analyzed at ambient temperature with
the TonPac® AS22 column. The experimental result is
shown in Figure 1.

All seven anions were separated and eluted within
13 min. Chloride was the most abundant anion in the
sample, followed by sulfate, and their concentrations
were determined to be 98 and 48 mg/L, respectively.
Fluoride and nitrite were detected at less than 1 mg/L,
which was below the maximum amount allowed by EPA
regulations. The concentration of nitrate was determined
to be 2.43 mg/L, which met the safety criterion (less
than 10 mg/L) set by the National Primary Drinking
Water Regulations.

Now sold under the
Thermo Scientific brand

Thermo

SCIENTIFIC



Anuta
New Stamp


CONDITIONS

K . Column: lonPac AG22, AS22, 4 mm
Dionex ICS-900, Dionex AS-DV Autosampler, and Eluent 4.5 mM Sodium Carbonate
® 1.4 mM Sodium Bicarbonate
Chromeleon® Chromatography Data System (CDS) Column Temp.:  Ambient
software are used in this experiment. All experimental an'JO"\V/;i‘;e ;EZUTL/”“”
parameters are listed in Figure 1. Detection: ~ Conductivity, Suppressed Conductivity
AMMS 300, 50 mM Sulfuric Acid
Peaks: 1. Fluorid 019 mg/L
SAMPLE INFORMATION AND PREPARATION T e i
Municipal drinking water of the city of San Jose, CA i: g‘:g::ﬁ " ?gg
was analyzed by IC without sample pretreatment. 5. Nirate 2.43
6. Phosphate ~ 3.12
7. Sulfate 482
CONCLUSION ) :
The Dionex ICS-900 provides a complete solution for 157
routine analysis of inorganic anions in water and meets all
requirements specified in EPA method 300.0. A thorough
discussion on anion determinations in municipal drinking
water using carbonate eluents can be found in AN 133.2
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Minutes

Figure 1. Separation of anions in municipal drinking water
sample on the lonPac AS22 column using the ICS-900 system.

TonPac and Chromeleon are registered trademarks, and MMS and
MicroMembrane are trademarks of Dionex Corporation.
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