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Experiment 4 — Analysis of Commercial Vitamin C Tablets

Introduction @

Commercially available vitamin C (ascorbic acid) tablets usually specify their vitamin C contents

Thumbnaits

on their packages. In this experiment, you are given a brand of commercial vitamin C tablet and its
vitamin C content is to be determined and compared with the value stated on the package.
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ascorbic acid

Ascorbic acid reacts with iodine in acidic medium as above. However, due to the low solubility

of iodine in water, the ascorbic acid is not titrated directly with iodine. The iodine required in the
titration is generated in sifu by the reaction between potassium iodate(V) (KIO3), potassium iodide (K1)
and dilute sulphuric acid.

KIO3 (sq) + 5 Kliag + 3 HaSOuaq)—— 3 laag) + 3 HaOpy + 3 oS04 ag)

The iodine produced by the reaction reacts immediately with ascorbic acid. The excess iodine is
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Form 6 Chemistry Practical

Experiment 3: Analysis of Commercial Vitamin C Tablets

Introduction
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Commercially available vitamin C (ascorbic acid [C6H8O6], molar mass = 176 g mol-1) tablets usually specify their vitamin C contents on their packages. In this experiment, you are given a brand of commercial vitamin C tablet and its vitamin C content is to be determined and compared with the value stated on the package.

Ascorbic acid reacts with iodine in acidic medium as above. However, due to the low solubility of iodine in water, the ascorbic acid is not titrated directly with iodine. The iodine required in the titration is generated in situ by the reaction between potassium iodate(V)(KIO3), potassium iodide (KI) and dilute sulphuric acid.




KIO3(aq) + 5KI(aq) + 3H2SO4(aq) → 3I2(aq) + 3H2O(l) + 3K2SO4(aq)

The iodine produced by the reaction reacts immediately with ascorbic acid. The excess iodine is then titrated by standardized sodium thiosulphate (Na2S2O3) solution. This technique is known as back titration.




2Na2S2O3(aq) + I2(aq) → Na2S4O6 (aq) + 2NaI (aq)
Thus, the amount of iodine reacted with ascorbic acid can be determined.

Chemicals

Potassium iodate(V) solid, sodium thiosulphate solution, 1.0M potassium iodide, 0.5M sulphuric acid, starch solution, vitamin C tablet

Apparatus

Weighing bottle, balance, beaker, glass rod, 250cm3 volumetric flask, filter funnel, dropper, pipette, white tile, conical flasks, measuring cylinders

Safety Precaution

Potassium iodate(V) is flammable and harmful. Rinse your hands with plenty of water when contacted with skin.

Procedure

Preparation of standard potassium iodate(V) solution

1. Weigh a weighing bottle. Put about 0.6 to 0.7g of potassium iodate(V) into the weighing bottle with a spatula. Weigh the weighing bottle with the potassium iodate(V) again.

2. Transfer the potassium iodate(V) solid into a clean dry 100 cm3 beaker.

3. Weigh the empty weighing bottle again. Record the weight.

4. Add about 80 cm3 of deionized or distilled water into the beaker. Stir the mixture until all solid has dissolved.

5. Transfer the potassium iodate (V) solution in the beaker to a 250cm3 volumetric flask using a filter funnel. Rinse the beaker, the glass rod and the filter funnel with distilled or deionized water and pour the water into the volumetric flask.

6. Add water to the volumetric flask until the volume reaches 250.0cm3.

Standardization of Sodium Thiosulphate solution

7. Set up the apparatus for titration.

8. Rinse the burette with water, then with the given sodium thiosulphate solution.

9. Close the stopcock of the burette and pour the sodium thiosulphate solution into the burette until the level reaches the mark between 0cm3 and 10cm3.
10. Fill the tip of the burette by opening the stopcock and allowing a few cm3 of the solution to come out.

11. Transfer approximately 50cm3 of the potassium iodate (V)solution from the volumetric flask to a clean 100cm3 beaker. Rinse the 25.0cm3 pipette with the solution.

12. Pipette 25.0cm3 of potassium iodate(V) solution into a conical flask.

13. Measure about 5 cm3 of 1 M potassium iodide solution with a measuring cylinder. Add the solution to the conical flask.

14. Add about 10 cm3 of 0.5M sulphuric acid to the conical flask.

15. Record the initial reading (to 2 decimal places) of the burette. Start the titration.

16. When the reaction mixture in the conical flask turns pale yellow, add 3 drops of starch solution to the conical flask, a dark blue colour should appear.

17. Continue the titration until the dark blue colour disappears. Record the burette reading.

18. Repeat steps 11 to 17 to repeat the titration until at least 3 reasonably close results are obtained. (The difference between the largest and the smallest result should be not greater than 0.10 cm3 for reasonably close results)

Determination of the Vitamin C content using standardized Sodium Thiosulphate Solution

19. Weigh the mass of an empty 250cm3 beaker. Add ONE vitamin C tablet to the beaker and weigh it again.

20. Put about 150 cm3 of 0.5M sulphuric acid into the beaker containing the tablet.

21. Stir the mixture until the tablet is completely dissolved. Transfer the solution into 250cm3 volumetric flask by means of a filter funnel. Rinse the beaker and the funnel using distilled water into the volumetric flask.

22. Make up the solution to 250.0cm3 with distilled or deionized water.

23. Rinse a 25cm3 pipette with distilled water, then with the vitamin C solution prepared.

24. Pipette 25.0cm3 of the vitamin C solution to a conical flask.

25. Add about 5 cm3 of 1M potassium iodide solution to the conical flask.

26. Rinse a 25cm3 pipette with distilled water and then with the standard potassium iodate (V) solution. Pipette 25.0cm3 of the potassium iodate (V) solution into the conical flask containing vitamin C.

27. Titrate the solution in the conical flask with the sodium thiosulphate solution as in steps 15 to 17 above.

Data Treatment

1. Record all the titration results in table form.

2. Calculate the molarity of the potassium iodate (V) solution prepared.

3. Find the molarity of the sodium thiosulphate solution.

4. Find the molarity of ascorbic acid in the vitamin C solution prepared.

5. Calculate the mass of ascorbic acid in the tablet.

Questions

1. What is the role of starch solution in the titration? Why is it added only when the reaction mixture becomes pale yellow?

2. Is the reaction between ascorbic acid and iodine a redox reaction? If so, is ascorbic acid oxidized or reduced?

3. Black current flavoured tablets also contain vitamin C. Can this method be used to find the amount of vitamin C in such tablets? Explain your answer.
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