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SCOPE

The ammonium acetate method (pH 7.0) for cation exchange capacity is suitable for acidic to neutral soils and
saline and/or gypsiferous soils. This is also called CEC direct.

PRINCIPLE

Cation exchange capacity (CEC) is defined as the sum total of the exchangeable cations that a soil can absorb.
Exchangeable cations are positively charged ions (e.g., Na*, Ca?*, Mg?*, K*) held on or near the negatively charged
surfaces of soil particles and which may be replaced by other positively charged ions in the soil solution. Since they
are readily exchanged with other cations, they are also readily available to plants. It is normally expressed in
cmol/kg (centimoles of charge per kilogram of dry soil) of a soil is a measure of the quantity of negatively charged
sites on soil surfaces that can retain positively charged ions (cations) by electrostatic forces. A soil with a higher
CEC has a greater capacity to maintain adequate quantities of CaZ*, Mg?* and K* than a soil with a low CEC. A soil
with a higher CEC may not necessarily be more fertile because a soil’'s CEC can also be occupied by acid cations such
as H* and AP**. However, when combined with other measures of soil fertility, CEC is a good indicator of soil quality
and productivity.

Cation exchange capacity is used as a measure of fertility, nutrient retention capacity, and the capacity to protect
groundwater from cation contamination.

Cation exchange sites are found primarily on clay minerals and organic matter (OM) surfaces. Soil OM will develop
a greater CEC at nearly neutral pH than under acidic conditions (pH dependent CEC) thus, the addition of organic

material will likely increase a soil’s CEC overtime.

If a pH-buffered CEC measurement is needed (e.g. for regulatory and /or soil classification purposes, ammonium
acetate buffered at pH 7 is the recommended procedure.

The soil is leached with 1M ammonium acetate solution (pH 7.00) to remove the exchangeable cations from the
soil, and the exchange material is saturated with ammonium. After removal of the ammonium present in the soil
as acetate, the exchangeable ammonium is determined by distillation.

TEST PRECAUTIONS

The leaching process must not be taken quickly to ensure satisfactory displacement of extractable cations.

It is recommended to purge/wash the distillation unit in every analysis for the optimized efficiency of the unit. This
is done by adding 10 mL of 1M NaOH to the distilling tube then fill 3/4 of that tube with distilled water. Place a
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receiving flask at the delivery tube to collect the distillate. Check the efficiency using 100 ppm N. Always run blanks

and check samples before proceeding to the samples.

For best results of the analysis, samples must be titrated the same day they were distilled.

EQUIPMENT

a)
b) Balance, precision of 0.0001 g
c) Digital Titrator/Burette

d) Dispenser (1-10 ml calibration)

LABORATORY WARE

a) Leaching Tubes, 100 mL capacity
b) Leaching tubes rack

c) Filter paper pulps

d) Absorbent cotton

Volumetric pipettes, 10 mL

f) Graduated cylinder, 25 mL
Erlenmeyer flask, 125 mL
Volumetric bottle top dispenser, 50 mL
i) Plastic cups, 10 ml

j) Bottle, 100 mL

k) Volumetric flasks, 50 mL and 1L
I) Reagent bottle 500 mL, 2L, 10L
Parafilm

Aspirator

Wash bottle

CHEMICALS AND REAGENTS
a)

b) Ethyl alcohol (Analytical Reagent Grade), 95%

Steam distillation apparatus (Kjeldahl distillation set-up)

Ammonium acetate (NH4OAc, pH 7.0). Dissolve 78.65 g of 98% purity NH4OAc, dilute to 1L with deionized
water. Adjust to pH 7.0 with Acetic Acid or Ammonium Hydroxide.

c) Replacing solution, 1 M KCI. Dissolve 74.5 g KCl, dilute to 1L with deionized water.

d)
mark with distilled water.
e)
dilute up to mark with distilled water.

Sulfuric acid (H2S04), 0.05 M. Pipet 2.78mL of conc. H,SO4 into a one (1) liter volumetric flask and dilute to the

Sulfuric acid (H,SO4), 0.005 M. Measure and transfer 200mL of 0.05M H,SO, into a 2L volumetric flask and
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