(1i1i) The Filtrate Was An Alkaline
Solution Of Potassium Carbonate. This
Was Titratedagainst A Standard

(iii) The Filtrate Was An Alkaline Solution Of Potassium Carbonate. This Was
Titratedagainst A Standard is a fundamental step in analytical chemistry,
especially when determining the concentration of potassium carbonate in a
solution. Titration is a precise and reliable method that enables chemists to
quantify the amount of a substance by reacting it with a solution of known
concentration, called the titrant. In this context, understanding the
properties of potassium carbonate, the nature of the titration process, and
the importance of using a standard solution are crucial for accurate
analysis. This article explores the process in detail, covering the chemistry
behind the titration, the preparation of solutions, and best practices to
ensure precise results.

Understanding Potassium Carbonate and Its
Alkaline Nature

What Is Potassium Carbonate?

Potassium carbonate (K2C0s), commonly known as potash or pearl ash, is an
inorganic compound that appears as a white, crystalline, odorless powder. It
is highly soluble in water, forming an alkaline solution due to its nature as
a salt of a strong base (potassium hydroxide) and a weak acid (carbonic
acid). Its applications range from glass manufacturing and soap production to
food processing and chemical synthesis.

Alkalinity of Potassium Carbonate Solution

When dissolved in water, potassium carbonate dissociates into potassium (K*)
and carbonate (C032-) ions. The carbonate ions can react with water
molecules, leading to the formation of hydroxide ions (OH-):

CO032- + H20 = HCOs~- + OH-

This equilibrium results in an alkaline solution with a pH typically around
11 to 12, making it suitable for titrations involving acids. The high pH
indicates a surplus of hydroxide ions, which is essential when selecting an
appropriate titrant and indicator.



Preparation of the Filtrate and Its
Significance

Extraction of the Filtrate

The process begins with the filtration of a mixture containing potassium
carbonate. After appropriate reactions or dissolutions, the mixture is
filtered to remove insoluble impurities, resulting in a clear, alkaline
filtrate containing dissolved potassium carbonate.

Why Is the Filtrate Alkaline?

The filtrate’s alkalinity is a direct consequence of potassium carbonate’s
dissociation. Maintaining its integrity is vital because any contamination or
pH change can affect titration accuracy. Ensuring the filtrate is free from
acids or other neutralizing agents is critical for reliable results.

Principles of Titration Against a Standard
Solution

What Is a Standard Solution?

A standard solution is a reagent of known concentration used to determine the
unknown concentration of an analyte. In this case, a standard acid, such as
hydrochloric acid (HCl), is commonly used to titrate the potassium carbonate
solution. The accuracy of the titration hinges on the precise preparation and
standardization of this solution.

Reaction Between Potassium Carbonate and Acid

The titration involves a double displacement reaction:

\ [

K 2C0 3 + 2HCl - 2KCl + H 20 + CO 2

\1]

This reaction indicates that 1 mole of potassium carbonate reacts with 2
moles of hydrochloric acid.

Why Use a Standard Acid?

Using a standardized acid ensures that the titrant's concentration is known
with precision, enabling accurate calculation of potassium carbonate's
concentration in the filtrate. The process involves carefully measuring the



volume of acid required to reach the equivalence point, where reactants are
in stoichiometric balance.

Conducting the Titration Process

Materials Needed

e Standard hydrochloric acid (HCl) solution of known concentration

Potassium carbonate filtrate

Burette

Conical flask

Pipette and pipette filler

pH indicator (e.g., methyl orange or phenolphthalein)

Distilled water

Step-by-Step Procedure

1. Fill the burette with the standard HCl solution, ensuring there are no
air bubbles in the nozzle.

2. Use the pipette to transfer a known volume of the potassium carbonate
filtrate into the conical flask.

3. Add a few drops of an appropriate acid-base indicator to the filtrate.
Phenolphthalein is often used due to its clear color change at the

endpoint.

4. Slowly titrate the filtrate with the HCl from the burette, swirling
constantly to mix.

5. Monitor the color change of the indicator. For phenolphthalein, the
endpoint is a faint pink color persisting for about 30 seconds.

6. Record the volume of HCl used to reach the endpoint.

7. Repeat the titration at least three times to ensure consistency and
accuracy.



Calculations and Results Interpretation

Calculating the Concentration of Potassium Carbonate

The titration data allows for the calculation of the molarity of the
potassium carbonate solution using the formula:

\ [
C {K 2C0 3} = \frac{(V_{HC1l} \times N {HC1})}{(V {sample} \times 2)}

\1

Where:

- \(V_{HC1}\) = volume of hydrochloric acid used (in liters)

- \(N_{HC1l}\) = normality of HCl

- \(V {sample}\) = volume of potassium carbonate solution (in liters)
- The factor 2 accounts for the 2:1 molar ratio between HCl and K2CO0s.

Example Calculation

Suppose:

- Volume of HCl used = 25.0 mL = 0.025 L

- Normality of HCl = 0.1 N

- Volume of potassium carbonate sample = 50.0 mL = 0.050 L

Then,

\ [

C {K 2C0 3} = \frac{0.025 \times 0.1}{0.050 \times 2} = \frac{0.0025}{0.1} =
0.025\, \text{mol/L}

\1

This indicates the molarity of potassium carbonate in the filtrate.

Importance of Standardization and Accuracy

Ensuring Reliable Results

The precision of titration results depends heavily on the standardization of
the titrant, proper technique, and careful observation. Factors such as
endpoint detection, solution purity, and temperature control influence
accuracy.



Common Sources of Error

e Incorrect preparation of the standard solution
e Parallax errors in reading burette volumes

e Over-titration or under-titration at the endpoint



