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1. Application 

1.1 Exchangeable cations (i.e. Ca, Mg, Na and K) may be determined by 
displacing these ions from soil colloids with NH4. Thissf;i;z;e 
by shaking the soil with 1N NH4OAc adjusted to pH '7.0. 
to permanent charge CEC this method does not correct for Ca and Mg 
extracted from free carbonates; thus acetate-extractable Ca and Mg 
are not usually measured on calcareous soils. 

2. Apparatus 

2.1 Disposable culture tubes (16 x 125 m and 16 x 150 UUII) 

2.2 125 mL Erlenmeyer flasks. 

2.3 Repipet dispensing bottles (accuracy I%, reproducibility 0.1%). 

2.4 Repiprocating shaker. 

2.5 Eppendorf pipettes and disposable tips. 

2.6 Atomic absorption spectrophotometer (Varian Techtron model 1200). 

3. Reagents 

3.1 1.0 N Ammonium acetate (NH4OAc): Dilute 77.1 g of ammonium 
acetate to 1 liter in a volumetric flask with distilled water. 
Adjust pH to 7.0 with ammonium hydroxide or acetic acid as 
required. 

3.2 Prepare a solution containing a concentration of 40,000 pg/mL La 
from La203 (46.88 g/L). 
carefully in about 200 mL 

The La203 must be dissolved 
12N HCl and made to volume with distilled 

water. 

3.3 Certified atomic absorption standards 21%. 

4. Procedure 

4.1 Extraction 

4.1.1 Weigh 2.5 g of air dry 2 mm soil into 125 mL Erlenmeyer flasks. 

4.1.2 Use a repipet dispensing bottle and add 25 mL of 1N NH40Ac to the 
soil sample. 

4.1.3 Stopper the flasks and shake on a reciprocating shaker for 30 
minutes. 
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4.1.4 Filter the extract through Whatman No. 2V filter paper and save the 
filtrate in a plastic vial for analysis. 

4.2 Determination 

4.2.1 Dilute an aliquot of the extract with distilled water containing 
2000 pg/mL Lanthanum (usually 1:40 for Ca and Mg and usually 1:lO 
for K) and determine Ca, Mg and K. For most samples, the dilution 
suggested will result in concentration of the cations in the 
optimum range for atomic absorption determination. Note the 
following point. 

4.2.1.1 A concentration of about 2000 pg/mL Lanthanum in both samples and 
standards is required to supress interferences. 

5. Calculations 

5.1 Exchangeable cations in meq/lOO & = 
pg/mL measured X 100 x vol. of extract (mL) x dilution 
eq. wt. of cation x 1000 wt. of soil (g) 

5.2 For the following condition: 2.5 g sample, 25 mL extractant, 1:40 
dilution and 3 pg/mL Ca measured. 
Exchangeable Ca = 3 x 100 x 25 x 40 = 

20x1000 2.5 
6.0 meq/lOO g 

6. Precision 

6.1 Insufficient data available. 
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