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Title

The Standardization of Potassium Permanganate Solution

Objective

   To find out the molarity of the potassium permanganate solution.

Principles

    Potassium permanganate can be difficult to dissolve completely in water, and is intensely coloured and not easy to see the undissolved crystals.

    Due to this reason, it’s necessary to standardize solutions of potassium permanganate. A suitable reagent is ethanedioic acid or one of its soluble salts. In this experiment, we will use sodium ethanedioate as the reagent. The redox reaction with the ethanedioate ion is slow at room temperature, but rapid at about 60-Degree Celsius. So the titration is carried out using a hot solution.

5C2O42- + 16H+ + 2MnO4​- → 10CO2 + 2Mn2+ + 8H2O
    In the reaction, permanganate ion (MnO4-) acts oxidizing agent while ethanedioate ion (C2O42-) acts as reducing agent. Before the reaction takes place, the solution is purple in colour. After that, the colour of the mixture becomes colourless. 

Procedures

1) 0.77g of solid potassium permanganate was weighed out accurately in a clean, dry weighing bottle. The solid was transferred to a 100 ml beaker. The crystals were washed from the weighing bottle into the beaker.

2) 25 cm3 of distilled water was added to the crystals in the 100ml beaker with gently stirring. Then the solution was transferred to a 250 cm3 volumetric flask through a filter funnel. The beaker was rinsed for 3 times to ensure all liquid had gone into the volumetric flask.

3) The solution was made up to 250 cm3 (the graduation mark) with distilled water and was mixed thoroughly. 

4) 25 cm3 of the 0.04930 mol dm-3 sodium ethanedioate was pipetted into        a 250 cm3 conical flask.

5) Then the solution was acidified with 25 cm3 of dilute sulphuric acid.

6) The conical flask was heated by a hot plate, until it was too hot to hold. A thermometer should not be used as solution might be lost on removal of the thermometer.

7) Burette was filled with the potassium permanganate solution and the contents of the flask were titrated. The mixture was heated up again while it became cool during the titration.

8) There was a delay before any reaction was seen at first, then the permanganate turned colourless. Further additions were decolorized promptly.

9) The end point was reached while the solution just turned pink. The intense colour of the permanganate ion made it difficult to read the bottom of the meniscus. For this solution only, the top of meniscus were taken as readings.

10) Titration was repeated as five times as to achieve accurate results. The mixture was discarded and replaced by fresh one if the solution was cloudy during a titration. 

Results

	Titration
	Trial
	1st
	2nd
	3rd
	4th 
	5th

	Initial volume (cm3)
	9.80
	2.45
	4.60
	4.10
	2.55
	3.70

	Final volume (cm3)
	36.50
	28.90
	31.15
	30.10
	29.20
	30.15

	Volume added (cm3)
	26.70
	26.45
	26.55
	26.00
	26.65
	26.45


Data Analysis & Calculations

Discussion

Conclusion

Answers to Questions

1) Ethanedioic acid (H2C2O4): 

Ethanedioate ion C2O42-
2) Nitric acid is a strong oxidizing agent that is stronger than potassium permanganate, so the nitric acid would react with sodium ethanedioic while potassium permanganate would not. For hydrochloric acid, the permanganate ion would oxidize the chloride ion to liberate chlorine gas but not oxidizing ethanedioate ion. On the other hand, using sulphuric acid would not have those problems.

3) 5C2O42- + 16H+ + 2MnO4- → 10CO2 + 2Mn2+ + 8H2O

4) No. of mole of ethanedioate ion = 0.04930 mol dm-3 x 25 cm3 x 10-3 
                                            = 0.0012325 mol

                                            = 0.0012325 mol

5) No. of mole of permanganate ion = 

6) The concentration (in mol dm3-)of permanganate ion =

7) The concentration in (g dm3-) of potassium permanganate =

8) Comparing two masses,

