HACH Kit - Reactive Phosphorus

Introduction:


Phosphorous is necessary for plant and animal growth.  Phosphorous  in the form of phosphates often gets into water supplies from fertilizers.  In the past, phosphates were added to detergents to improve the whitening.  In most places this practice is no longer permitted.  High concentrations of phosphates in water cause rapid growth of algae and water weeds.  This uses large amounts of oxygen, and as a result, many fish die.  Phosphates do not seem to cause any harm to humans or domestic animals in any concentrations that are likely to be encountered in natural water solutions.  The recommended maximum concentration of phosphorus in rivers and streams is 0.1 mg/L.  Even in uncontaminated lakes a phosphate concentration of 0.01 to 0.03 mg/L is usually encountered.  Beginning with a concentration of 0.025 mg/L the eutrophication process is accelerated.


Orthophosphate may be determined without pre-treatment.  Other forms of phosphate such as metaphosphate, pyrophosphate, polyphosphate, and organically bound phosphate are converted to orthophosphate by pretreatment.  When no pretreatment is used, the phosphate that is analyzed is called “reactive” phosphate.  In the analysis, orthophosphate reacts with molybdate in acid solution to form a phosphomolybdate complex.




12 MoO3 + H2PO4- --> (H2PMo12O40)-


The complex is then reduced by either an amino acid or ascorbic acid.  This forms a compound with a characteristic blue color.  This compound can then be analyzed spectrophotometrically.

Purpose:


The purpose of this experiment is to determine the quality of a sample of water by determining the phosphorus concentration.
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Data Table:
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Questions:

1.
How do the results compare with the recommended level of phosphorous allowed 
in drinking water?

2.
What percent is the reading below or above the recommended limit?

3.
What factors may have contributed to the phosphate content of this water?

