2% TEST METHODS MANUAL
\j_n‘r‘/f‘@ Laboratory Services Division TM_LS D_O4_18

Bureau of Soils and Water Management
Department of Agriculture

SECTION : SOIL CHEMISTRY Issue No.: 3 Effective date: July 1, 2022

SUBJECT : SOIL SALINITY/ALKALINITY - CARBONATE AND | Revision No.: 0 Page 1 of 5
BICARBONATE (TITRIMETRIC METHOD)

SCOPE

This method is for the measurement of carbonate and bicarbonate on soils that contain excessive concentrations
of either soluble salts or exchangeable sodium or both.

PRINCIPLE

Soil salinity and sodicity can affect nutrient movement to plants, soil properties, and various soil chemical
reactions including pH. In alkaline soils, pH usually increases with an increase in salinity due to the presence of
sodium-bicarbonate carbonate. However, it is reported that increasing sodicity in soil does not necessarily yield a
rise in pH. Many sodic soils are neutral in reaction, whereas some are even acid in reaction. The strongly alkaline
reaction (pH around 10) of most sodic soils is caused by alkalinization during which sodium carbonate and
bicarbonate are formed. Under less alkaline conditions, i.e. where calcium carbonate dominates the soil
mineralogy, soil pH has been shown to drop with an increase in salinity (Lai and Stewart). In calcareous soils,
statistical studies suggest a strong inverse relationship between the concentration of soluble Ca** ions and pH.

When the pH value of a sample of natural water or water extract of soil is above 8.4, carbonate ion is present,
normally as sodium carbonate. If the sample is titrated with standard mineral acid to a pH of 8.4, the carbonate

ion is converted to bicarbonate, and the amount of acid used is a measure of the carbonate present.

CO;% +H > HCOy

TEST PRECAUTIONS

Titration of carbonate and bicarbonate usually includes small amounts of phosphates, borates and silicates , but
are generally negligible.

EQUIPMENT

a) Microburette, 10mL capacity
b) Analytical Balance, precision of 0.0001 g

LABORATORY WARE

a) Volumetric Flask, 17000mL and 100mL
b) Erlenmeyer Flask, 250mL

c) Beakers

d) Microburette, 10mL
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