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84-012 SODIUM PYROPHOSPHATE extractable Fe and Al (W-J and Si if desired) 

1. Application 

1.1 This method extracts Fe and Al that is associated with organic 
matter from soils. It dissolves amorphous inorganic oxides only 
slightly and silicate minerals and crystalline Fe and Al oxides are 
not attacked to a significant extent. It has been used in Canada 
as a basis of differentation of podzolic B horizons from other 
horizons. It is more suitable for this purpose than oxalate 
because it avoids problems with some soils containing either 
volcanic ash or magnetite. 

2. Apparatus 

2.1 Repipet dispensing bottles (accuracy l%, reproducibility 0.1%). 

2.2 End-over-end shaker (40 - 50 rpm) 

2.3 Atomic Absorption Spectrophotometer (Model 1200 Varian Techtron) 

2.4 Centrifuge (IEC high speed refrigerated). 

2.5 Eppendorf pipette and disposable tips 

2.6 Test tubes (50 mL of a type suitable for high speed centrifugation) 

3. Reagents 

3.1 O.lM Sodium pyrophosphate (Na4P207.10H20): Dilute 44.6 g of 
sodium pyrophosphate in a liter volumetric flask with distilled 
water. 

3.2 Certified atomic absorption standards 2 1% 

3.3 Superfloc solution: Dilute 0.1 g of superfloc in a 100 mL 
volumetric flask with distilled water. Superfloc (N-100) is 
available from Cyanamid of Canada Ltd., P.O. Box 1038, Montreal, 
Que. H3C 2X4. 

4. Procedure 

4.1 Extraction 

4.1.1 Weigh 0.300 g of soil ground to pass a 35 mesh sieve into a 50 mL 
plastic centrifuge tube (use 1 g for samples low in extractable Fe 
and Al. 

4.1.2 Use a repipet dispensing bottle and add 30 mL of 0.1 M sodium 
pyrophosphate solution, stopper, shake end-over-end overnight. 
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Centrifuge at 20,000 G for 10 minutes, or alternatively add 0.5 mL 
of 0.1% superfloc solution and centrifuge at 510 G for 10 minutes. 
Note the following points: 

a) Concentrations of Fe and Al in O.lM sodium pyrophosphate 
extracts decrease progressively by centrifuging for longer times 
or at higher speeds. 

h) Ultrafiltration through a 0.025 urn millipore filter is 
recommended for tropical soils and for soils giving doubtful 
results by the centrifugation method. 

Decant a portion of the clear centrifugate into a suitable 
container and store for analysis. 

Determination 

The concentrations of Fe and Al (Mn and Si) in the extracts are 
determined by atomic absorption spectrophotometer. 

The matrix of the standard solutions should contain the same amount 
of sodium pyrophosphate as is present in the extracts. 

Extracts containing suspended material should be filtered. 

An air-acetylene flame is suitable for the determination of Fe and 
Mn, and a nitrous oxide-acetylene flame for Al. 

Calorimetric methods can be used to determine Fe and Al if desired 
(McKeague ed. 1978). 

5. Calculations 

5.1 % Fe, Al, Mn = pg/mL in final sol'n x extractant (mL) x 100 
wt of soil (mg) x 1000 

5.2 For 0.300 g of soil, 30 mL of extractant and 75 pg/mL of Fe 
determined 

% Fe q 75 x 30 x 100 
300 x 1000 

= 0.75 

6. Precision 

6.1 In the LRRI analytical service lab, the coefficients of variation 
at Fe levels of 0.4% and Al at levels of 0.9% were 7.5% and 3.2% 
respectively. 
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