Determination of Nitrate Ion in Water

Introduction:


Nitrate nitrogen may be present in small amounts in fresh domestic wastewater.  However, it is seldom found in influents to treatment plants because the nitrates serve as an oxygen source in the biologically unstable wastewater.  On the other hand, nitrate is often found in the effluents of biological treatment plants because it represents the final form of nitrogen from the oxidation of organic nitrogen compounds.  


Nitrate may be found in river water, lake water, and most importantly in ground water.  The U.S. Public Health Service has designated the safe limit for nitrogen in nitrates to be 10mg/L.  Nitrates in drinking water are particularly dangerous to small children, infants, and fetuses.


In this experiment, nitrate will be reduced to nitrite with zinc.  The nitrite reacts with sulfanilic acid and N-1-naphthylethylenediamine to produce a red compound.  The intensity of the red color is analyzed spectrophotometrically.  The amount of zinc and the contact period are important.

Special Apparatus:


Spectronic 20 set at 550nm


Filter paper and vacuum filtration apparatus

Reagents:


Stock potassium nitrate solution 50mg/L


Hydrochloric acid


Sulfanilic acid


Zinc/NaCl


N-1-naphthylethylenediamine dihyrochloride reagent


Sodium acetate solution

Procedure:


Preparation of standard

Prepare a 5 point calibration curve using the stock KNO3 solution above.  Make your concentrations in the range of 0 – 15mg/L.

Analysis of samples
To a 50mL sample in a 250mL Erlenmeyer flask (lake water, blank, or standard), add 1.0mL if hydrochloric acid, and 1.0mL of sulfanilic acid reagent and mix thoroughly.  In a dry 10mL graduated cylinder, measure 1mL of Zn/NaCl and add it to the Erlenmeyer flask.  Swirl the flask for seven minutes.  Filter with a vacuum flask after the seven minutes.  Rinse the Erlenmeyer flask well with distilled water and pour the water sample back into the flask.

Color development:  Add 1.0mL of the naphthylethylenediamine reagent to the filtered sample and mix.  Add 1.0mL of the 2M sodium acetate solution and mix.  Allow 5 minutes (or more) for color development.

Spectrophotometric Measurement:  Measure the color intensity with the Spec 20 set at 550nm.  

Waste disposal:  All solutions may be dumped down the drain.

