
Comments
The sharpness of the titration endpoint increases with increasing pH, since more of the
EDTA is in the free Y4- form at higher pH. However, the pH cannot be increased
indefinitely because CaCO3 or Mg (OH) 2 will precipitate at very high pH. The pH can
also change the color of the indicator, since only the HIn2- form is blue (H2In- is red and
In3- is orange).Some metal ions (commonly Fe3+ and Cu2+) interfere with the endpoint by
causing fading or indistinct endpoints. This interference can be eliminated by adding
appropriate inhibitors, one of which is the hydroxylamine hydrochloride added to the
indicator solution in this procedure. The titrations are best done at room temperature. The
chemical reactions causing the color changes become slow at low temperatures and the
indicators may decompose at high temperature.

EXPERIMENTAL PROCEDURE

Standard Solution
Accurately weigh 0.5 g of dried, pure CaCO3 into a 250 mL beaker. Add approximately
25 mL of distilled H2O, then 1 mL of conc. HCl carefully, cover with watchglass spaced
with glass hooks until dissolved. Note: If CaCO3 does not dissolve completely, add
another 0.5 mL of conc. HCl. Next, evaporate volume to about 2 mL maintaining
watchglass on beaker to expel carbon dioxide. Rinse watchglass, transfer quantitatively
and make up volumetrically to 500 mL.
EDTA Solution
Prepare a 0.01 M EDTA solution by weighing out approximately 4 g of reagent grade
disodium EDTA into a 250 mL beaker. Add 0.1 g magnesium chloride hexahydrate, five
pellets of NaOH and add about 200 mL of distilled water to dissolve. The EDTA will
dissolve slowly over a period of a half an hour. Magnesium chloride is added to enhance
the sharpness of the endpoint (It forms a more stable complex with the indicator). Filter
the EDTA solution into a 1 L bottle, then add approximately 750 mL of water.
Titration Procedure
Pipet three 25 mL aliquots of standard calcium solution into 250 mL Erlenmeyer flasks,
add 4 mL ammonium chloride buffer (pH 10) and 3-8 drops of Eriochrome Black T
indicator solution. Titrate with EDTA from violet through wine-red to blue. It is
recommended to experiment with a 5 mL aliquot to get an idea of the color and titre. The
indicator color changes slowly, thus, the titrant must be added slowly near the endpoint
with thorough stirring. Calculate the molarity of the EDTA.

Titrate with standard EDTA, 25 mL of unknown solution after addition of 2 mL pH 10
buffer and 2-5 drops of indicator solution following the procedure above. Repeat this in
triplicate. Express the concentration of calcium carbonate in the unknown sample in ppm.

Further reading:
Any quantitative analytical text containing complexometric information.


