
82-006 CATION EXCHANGE Capacity at pH 7.0 by Ca(OAc)2=CaC12 

1. Application 

1.1 The measurement of cation exchange capacity both at the pH of the 
soil (neutral salt) and at pH 7.0 permits the calculations of the 
pH dependent charge. The pH dependent charge is generally high in 
acid soils containing appreciable amounts of either organic matter 
or amorphous inorganic substances. This procedure has some 
advantages over NH4 saturation for the determination of CEC at 
pH 7.0: 
a) Ca can be determined readily by atomic absorption 
b) Ca is the dominant exchangeable cation in many soils 
c) Ammonium fixation is a problem in many soils. 

2. Apparatus 

2.1 50 mL plastic centrifuge tubes that can withstand both low speed 
and high speed centrifugation. 

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

2.3 Centrifuges (low speed IEC, high speed IEC). 

2.4 Shakers (paint type Red Devil, end-over-end 40-50 rpm). 

2.5 Eppendorf pipettes and disposable tips. 

2.6 100 mL volumetric flasks. 

2.7 Disposable culture tubes (16 x 150 mm or larger) 

3. 

4. 

Reagents 

3.1 Prepare a solution of 0.9N Ca(OAc)2 - O.lN CaC12 at pH 7.0. 
Combine 1426 g of Ca(OAc)2 and 101 g of CaC12, dissolve and 
make to 18 liters with distilled water. Check the pH and adjust to 
7.0 by adding either 0.5N Ca(OH)2 or HCl as required. The 
Ca(OH)2 solution is made up with freshly distilled water. 

3.2 2N Sodium chloride (NaCl): Dilute 116.88 g of sodium chloride to 1 
liter in a volumetric flask with distilled water. 

3.3 Prepare a solution containing a concentration of 40,000 pg/mL La 
from La203 (46.88 g/L). The La20 must be dissolved 
carefully in about 200 mL of 12N il Cl and made to volume with 
distilled water. 

Procedure 

4.1 Extraction 
--. 
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4.1.1 Weigh 3.0 g of 2 mm soil into a 50 mL centrifuge tube. 
-, 

4.1.2 Extract with three successive portions of 30 mL each of 0.9N 
Ca(OAc)2 + O.lN CaC12 solution at pH 7.0 using 30 minute 
shaking intervals (paint shaker) except for one which is shaken 
end-over-end overnight. 

4.1.2.1 After each of the three shaking intervals, centrifuge and discard 
the centrifugate. Make certain that the soil is loosened from the 
bottom of the test tube during each shaking interval. 

4.1.3 

4.1.4 

4.1.5 

4.1.6 

4.2 

4.2.1 

Wash the sample free of the Cl' by washing three times with 30 mL 
distilled water. If the centrifugate is not clear, high speed 
centrifuge. Check for the presence of Cl' by adding a few drops 
of AgN03 solution to a subsample of the centrifugate. 

Extract once with 40 mL of 2N NaCl by shaking 30 minutes on paint 
shaker and centrifuging. Decant and save supernatant in 100 mL 
volumetric flask. 

Repeat the extraction by adding 40 mL of 2N NaCl, shaking 5-10 
minutes on paint shaker to loosen the soil, then overnight 
end-over-end. Centrifuge and decant saving the supernatant in the 
same 100 mL flask. 

Make the extract to volume with water and store for analysis. 

Determination 

Dilute an aliquot of the extract (usually 1:40) and determine Ca by 
atomic absorption. The final solution should contain a 
concentration of 2000 pg/mL La to supress interferences. 

5. Calculation 

5.1 Exchangeable Ca in meq/lOO g 
pg/mL measured x 100 x vol. of extract (mL) x dilution 
eq wt. of Ca x 1000 Tit. of soil (g) 

5.2 For the following conditions: 3 g sample, 100 mL extractant, 1:40 
dilution and 4 vg/mL measured. 
Exchangeable Ca = 4 x 100 x 100 x 40 = 26.7 meq/lOO g 

20x1000 3 

6. Precision , 

6.1 Insufficient data available. 

- 



- 
7. References 

7.1 Clark, J.S., McKeague, J.A. and Nichol, W.E. 1966. The use of pH - 
dependent cation-exchange capacity for characterizing the B 
horizons of Brunisolic and Podzolic soils. Can. J. Soil Sci. 46, 
161-166. 

7.2 McKeague, J.A., Ed. 1978. Manual on soil sampling and methods of 
analysis, 2nd edition. Can. Sot. Soil Sci. Suite 907, 151 Slater 
St., Ottawa, Ont. 

*I 

- 



Notes 


