Protocol for determining PO4 by ascorbic acid extraction (concurrently with amorphous Fe)

Soluble reactive phosphates react under acidic conditions with molybdate to form heteropoly acids which can be converted by ascorbic acid and by antimony to an intensely blue colored complex.  This latter is analyzed by colorimetry having an absorbance maximum at 885nm.  While the formation of the blue complex is specific to PO43-, some observers argue that the reaction conditions are capable of hydrolyzing labile organic phosphorus compounds, thus overestimating PO43-, and unreliably estimating biologically available phosphorus.
Reagent preparation

Acid molybdate-antimony: Mix 7.5g of ammonium paramolybdate [(NH​4)6Mo7O24.4H2O] with 0.14g of antimony potassium tartrate in ~700mL of de-ionized water.  Slowly add 88mL of sulfuric acid (s.g.=1.84) while stirring.  Note: This will liberate much heat.  Cool and add de-ionized water up to 1000mL total and keep in a dark glass bottle.

Ascorbic acid: 25g/L of l-ascorbic acid in de-ionized water.  Refrigerate (stable for a few days).

Mixed molybdate-NC (for natural color determination): mix 4 parts of acid molybdate-antimony solution with 1 part de-ionized water.

Mixed molybdate-OP (for orthophosphate determination): mix 4 parts of acid molybdate-antimony solution with 1 part of ascorbic acid (stable 1 day).

Phosphate standards: add 0.013609g of Potassium phosphate monobasic [KH2PO4] to 100mL de-ionized water to make a 1mM stock solution.

Make standards for NC: blank, 1M, 2M, 5M, 10M, 15M, 20M PO4. (4.4mL de-ionized water, 0.8mL mixed molybdate-NC reagent, appropriate aliquot of PO4 stock.

Make standards for OP: blank, 1M, 2M, 5M, 10M, 15M, 20M PO4.  (4.4mL de-ionized water, 0.8 mL mixed molybdate-OP reagent, appropriate aliquot of PO4 stock.


Samples

Have de-ionized water de-gassing prior to getting started.
Mass approximately 0.4g of wet mud.

Prepare ascorbic acid solution


10g sodium citrate and 10g sodium bicarbonate in 200mL degassed de-ionized water


onto this soln., slowly add 4g of ascorbic acid.


Check that pH is near to 8. If not, adjust with acid or base.

Add mud to 10mL of ascorbic acid soln. in plastic vial

Shake vials in water bath at 200 rpm at 25oC for 24 hours.

Remove vials, and filter with 0.2m disposable Whatman filters.

To determine phosphate concentration, split filtered samples into 2 sets of Falcon tubes (1 for natural color determination, 1 for orthophosphate determination).  Add 0.6mL of filtered sample to each tube.  Phosphate is somewhat stable and these tubes may be refrigerated overnight to allow for immediate amorphous Fe determination.

For natural color determination, add to each 0.6mL sample 4.4mL of de-ionized water and 0.8mL of the mixed molybdate-NC reagent.

For orthophosphate determination, add to each 0.6mL sample 4.4mL of de-ionized water and 0.8mL of the mixed molybdate-OP reagent.

Color development should take 20 minutes, then run samples on UV-VIS at 885nm.


Calculations

Final standard curve generated from difference of OP standard absorbances and NC standard absorbances.  Once differences between each of the corresponding concentrations are obtained, subtract from them the difference between the blank-NC and the blank-OP to set the first point through zero.  Slope should be around 0.014 (A/M).  Final sample absorbance is generated the same way.  Then make necessary adjustments for dilutions (original 10mL ascorbic acid extraction, and the 0.6mL:5.8mL actual sample to total sample preparation stage), and sediment mass to get final concentration in moles PO4/g wet sediment.
