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ANALYSIS OF LOW CONCENTRATION OF PERCHLORATE IN DRINKING WATER AND GROUND WATER BY ION CHROMATOGRAPHY

Pankratov Irena, Henig Sharona, Elhanany Sara

Water Quality Division. Israeli Water Commission

Perchlorate is an anion that is extremely water-soluble and environmentally stable. It occurs in various salt forms (potassium, sodium and ammonium perchlorate) and has been used as an oxidizer in solid propellants, rockets, missiles, fireworks, and some munitions. Since it is relatively inert in typical ground water and surface water conditions, perchlorate contamination may persist for extended periods of time.
Perchlorate interferes with iodide uptake in the thyroid gland. Because iodide is an essential component of thyroid hormones, perchlorate disrupts thyroid function and may lead to changes in development or tumors. Current state health guidelines for perchlorate in Drinking Water (US) range from 4 ppb in California to 18 ppb in Nevada.

In 2004 the monitoring program of the Israeli Water Commission performed together with Hebrew University and Ben Gurion University of the Negev discovered first indications of perchlorate contamination at the Ramat HaSharon area. The source of the contamination is ammonium perchlorate discharge from the military industry site (Taasiya tsvait). The further investigations in this area revealed perchlorate in water and soils in a wide concentration range (from 50 to 1100 ppb). The necessity of urgent perchlorate monitoring challenged the National Water Monitoring Laboratory of the Israeli Water Commission to develop an analytical method for the determination of low-ppb perchlorate levels in drinking water and ground water.

The EPA 314.0 method of perchlorate determination by Ion Chromatography was applied to drinking, surface, ground, and reagent water. This method is based on the Dionex Ion Chromatograph system with EG 50 Eluent Generator for 60 mM KOH eluent. A large loop injection is used with an IonPac AS16 column and suppressed conductivity detection to quantify perchlorate down to Limit of Quantitation (LOQ) of 3 ppb. The linear concentration range was determined to ensure accurate quantification of perchlorate in the 2 -100 ppb range. The calculated Method Detection Limit (MDL) is equal to 0.5 ppt. 

 









