Measuring Dissolved Gaseous Mercury in Raquette River
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It is important to be able to accurately measure the dissolved gaseous mercury (DGM) content of water in order to determine its safety.  DGM is mercury in its elemental form of Hg0 and constitutes one of the three most common types of mercury making up 90% of the mercury in the atmosphere.  The other two common types are reactive gaseous mercury (RGM) and particulate mercury.  Hg0 is also a global pollutant because of its long atmospheric residence time of .5 to 2 years (Schroeder and Munthe, 1998).  Hg0 is safe by itself but when it combines with other elements and compounds it can form harmful organic compounds such as methylmercury.  These compounds can be absorbed by plants and fish and build up in the tissue and as a result mercury can accumulate in the food chain (Soon-Onn Lai, 2006).
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Figure 1: DGM measurement setup

To accurately measure the mercury content of Raquette River, we continuously measured the water by pumping it through a glass sparger and taking measurements every five minutes.  The glass sparger was connected to an inlet pump, which drew water from the river at about 50mL per minute.  An outlet pump kept the water level at 800mL by returning the water to the river at the same rate.  A zero air filter was connected to prevent any mercury in the air from contaminating the sample.  A Tekran Mercury Vapour Analyzer 2537A was used to measure the mercury content of the river water.  The glass sparger and tubing were covered with aluminum foil to prevent sunlight from affecting photoreactions.  The equipment was tested for seven hours in the lab using water from Raquette River.  We found the DGM concentration to range from approximately 75pg/L to 50pg/L.  We stopped the pumps at 1 hour and 35 minutes to show the affect of the flow rate on the DGM concentrations, as seen in the graph below.
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Graph 1: DGM concentration - lab values

The machine was then set up at Raquette River for a 24-hour period in order to determine the variation in DGM concentrations during different times of the day.  The river temperature was taken every hour along with sunlight intensity to establish their correlation to the amount of DGM given off.
Our results from the first trip to Raquette River were inconclusive.  We had difficulty obtaining accurate values and could not take measurements for a 24-hour period as planned.  The flow rates were off due to the pumps having to draw water from an 18 foot distance instead of the lab conditions of approximately three feet.  We also had difficulty obtaining correct zero values when no water was in the glass sparger.  We have not yet been able to determine the cause of the incorrect values.  We plan to return to Raquette River to gather new data which will be included in the final presentation.
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