Total Nitrogen as Ammonia in Acid Digest

1. Principle of Method: Ammonia in acid digest is determined by colorimetry using a SmartChem Discrete Wet Chemistry analyzer.  Samples are digested in concentrated sulfuric acid where free ammonia and organic nitrogen compounds are converted to ammonium sulfate.  The ammonium sulfate is converted to ammonia, followed by the Berthelot reaction, in which indophenol, a green colored compound, is formed from the reaction of ammonium, hypochlorite, and phenate.  
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The Berthelot reaction – the reaction of Phenols with Ammonia to produce Indophenol analogues – has been widely used for ammonia determination since its introduction in 1859; it is a robust method with few interferences and avoids the use of especially toxic reagents (such as mercury in Nessler’s reagent).  The presence of tartrate in the buffer prevents calcium and magnesium precipitation.

The reaction proceeds by 3 steps; firstly the halide source – hypochlorite – chlorinates available ammonia to monochloramine.  The monochloramine reacts with one equivalent of phenol to form the benzoquinone chlorimine which combines with a second equivalent of phenol to produce Indophenol.  This reaction takes place in alkaline (pH >10) solution and is accelerated by pentacyanoferrate catalysts – in this case sodium nitroprusside.  

The colored product is measured at 660 nm and the response is proportional to the concentration of the absorbing species.  It obeys Beer’s law:
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, where ε is the molar absorptivity and l the path length.

2. Instrumentation Used: 

SmartChem Discrete Wet Chemistry Analyzer, Model 200.  Manufactured by Westco Scientific, Limited, 2007.  Brookfield, CT, USA
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4. Standards Used: 

4.1.
Calibration Standard: Ammonium Nitrate in water prepared in house from anhydrous ACS grade NH4NO3. 
4.2.
External Reference Standard:  Ammonium Chloride in water prepared in house from ACS grade NH4Cl.
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