A-Level Chemistry (C. Y. Yeung)


Calculation of the mass of vitamin C contained in tablet sample

(from the data obtained by iodimetric titration)
Data :

Mass of KIO3 for preparing standard solution = 0.664 g

Average volume of Na2S2O3 required for complete reaction with I2 = 23.63 cm3
Mass of tablet sample = 6.863 g

Average volume of Na2S2O3 required for back titration with I2 = 9.60 cm3
Calculation:

Part 1 : Standardization of Sodium Thiosulpate Solution

[KIO3] = 
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no. of mole of KIO3 in 25cm3 = 
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According to the equation below,

KIO3(aq) + 5KI(aq) + 3H2SO4(aq) → 3I2(aq) + 3H2O(l) + 3K2SO4(aq)
no. of mole of I2 generated in 25cm3 = 3(3.1(10-4) = 9.3(10-4 mol
Since 
2Na2S2O3(aq) + I2(aq) → Na2S4O6 (aq) + 2NaI (aq)
(
no. of mole of Na2S2O3 = 9.3(10-4 ( 2 = 1.86(10-3 mol
(
[Na2S2O3] = 
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= 0.0787 M
Part 2 : Finding the Mass of Ascrobic Acid contained in Tablet Sample

no. of mole of Na2S2O3 required in back titration = 
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(
no. of mole of unreacted I2 = 7.56(10-4 ( 2 = 3.78(10-4 mol
Since no. of mole of I2 in 25cm3 = 9.3(10-4 mol
(
no. of mole of I2 reacted with ascorbic acid = (9.3 - 3.78) (10-4 = 5.52(10-4mol
(
no. of mole of ascorbic acid in 25cm3 = 5.52(10-4mol

total no. of mole of ascorbic acid in 250cm3 solution = 5.52(10-3mol
· mass of ascorbic acid = 176(5.52(10-3) = 0.972 g = 972 mg

(According to the manufacturer, each tablet contains 1000 mg of vitamin C.)
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