TOTAL PHOSPHOROUS IN ACID DIGEST
1. Principle of Method:   Total phosphorous is analyzed in soil and plant samples by colorimetry.  Samples are digested in concentrated acid solution to convert all forms of phosphorous to orthophosphate ion.  The Molybdenum Blue reaction involves the production of a blue anionic colloidal solution from Phosphate and Molybdate in acidic aqueous solution.  The reaction proceeds in two main steps, firstly Phosphate is surrounded by Molybdate in a self-assembling α-Keggin structure – a cage of Mo(V) atoms surrounding a central P.  This is then reduced by Ascorbic Acid to form the mixed valence β form, which is the source of the blue color.  This reaction is catalyzed by Antimony (III).

The colored product is measured at 880 nm and the response is proportional to the concentration of the absorbing species.  It obeys Beer’s law when sufficiently dilute (negative deviation occurs above 10mg/L P) such that:
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, where ε is the molar absorptivity and l the path length.


[image: image2.wmf]O

O

O

H

H

O

H

O

H

O

H

3

P

O

4

+

1

2

M

o

O

4

2

-

+

1

7

H

+

+

2

O

H

O

H

O

O

O

O

[

P

M

o

1

2

O

4

0

]

7

-

+

1

2

H

2

O

+

2



	[image: image3.png]



	
	[PMo12O40]7-

	
	
	1822.214 g·mol-1

	
	ε
	2.8 x 104 M-1·cm-1

	
	λmax
	830 nm


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: 

1.
Phosphorus Stock Calibration Standard:  Thermo Fisher Scientific: Lab Chem Inc.  Phosphate (P) Standard, 1000 ppm in water, Catalogue # LC 18590-1
2.
External Reference Standard:  Sodium Hydrogen Phosphate (Na2HPO4.
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