Protocol for determining total Fe by dithionite extraction

Dithionite extraction reductively dissolves the major iron oxide phases (ferrihydrite, goethite, magnetite) while liberating only some hematite and minor amounts of iron from chlorite and silicates, except nontronite (Canfield, 1989; Kostka and Luther, 1994).  It also dissolves the FeS (AVS fraction).

Standard preparation

Ferrozine-acetate reagent: 50mL of 0.01 M ferrozine and 50mL of 5M ammonium acetate

Hydroxylamine: 100mL of 0.2M hydroxylamine in 0.1M HCl

Fe2+ stock solution: for 1mM, add 0.039214g of ferrous ammonium sulfate to 100mL degassed de-ionized H2O. add HCl to prevent Fe2+ oxidation (to pH=2)

Make standards: blank, 1,2,5,10,15,20M Fe2+

(2.5mL degassed de-ionized water, 2.5mL ferrozine reagent, appropriate aliquot of Fe2+ solution, 100 L hydroxylamine) (aliquots will be 5, 10, 25, 50, 75, 100 L of 1mM stock)

Color development takes 5 minutes

Run on UV-VIS at =562nm

Plot abs vs concentration (in molar).  Slope should be close to 27000.


Samples

Mass approximately 0.1 to 0.4 g of wet mud.

Prepare dithionite mixture:

Dissolve the appropriate amont of sodium dithionite to make a 0.3M solution in a buffer containing 0.35M sodium acetate and 0.2M sodium citrate (pH=4.8).  Dithionite is not stable and will decompose quickly.

Add 10mL of dithionite mixture to mud in plastic reaction vials

Shake vials in water bath at 125 rpm at 60oC for 4 hours.

Remove vials, filter with 0.2m

To determine total iron, add 100L of filtered sample, 100L hydroxylamine, 2.5mL ferrozine, 2.5mL de-ionized H2O.

Make a blank with 100L hydroxylamine, 2.5 mL H20, 2.5mL ferrozine, and 100L of original ascorbate solution.

Run on UV-VIS at 562nm.


Example Data

Sample
Abs.
Corrected Abs.
Dilute Conc
Corrected Conc. (M)
Sediment mass (g)
Conc. (mol/g)

1
.263
.211
8.69233436
452.001439
0.4317
10.470267

Abs. is actual sample absorbance

Corrected Abs. is actual, minus absorbance of the blank, in this example blank abs. was 0.052 (not shown).

Dilute Conc. is the sample absorbance divided by the slope of the standard curve. Here that slope was 24274 (calculation based on standard not shown).

Corrected conc. is the actual concentration accounting for the dilution of .1mL of sample in a 5.2mL solution (100L sample, 100L hydroxylamine, 2.5mL ferrozine, 2.5mL H​​​2O=5.2mL total, but only 0.1mL was sample, therefore here we multiply dilute conc by 52)

Sediment mass was the original wet mass of the sediment sample.

Final moles in sediment calculated by multiplying the corrected conc. (M) by 0.01L to account for the original 10mL of ascorbate solution used as extract. That value is then divided by the original sediment mass.

