Lab Report 10

Chan Chor San, Alfred



6B (2)


Expt. No.: 10

Date: 16-1-2003

Title: Order of reactions between hydrogen peroxide and iodide in acidic medium

Aim: 

To determine the order of reactions between hydrogen peroxide and potassium iodide in acidic medium experimentally.

Chemicals and Apparatus:

15 cm3 Na2S2O3, 150 cm3 H2O2, 150 cm3 H2SO4, 150 cm3 KI, starch indicator, 1cm3 pipette, measuring cylinders, conical flasks, stop watch

Methods:

Hydrogen peroxide reacts with iodide ions in acidic medium as shown in following chemical equation:


H2O2(aq) + 2H+(aq) +2I-(aq) ( I2(aq) +2H2O(l)

The iodine produced will first react with a small amount of sodium thiosulphate in equation below to increase the time of reaction in order to make it measurable.


I2(aq) +2S2O32-(aq) ( 2I-(aq) +S4O62-(aq)  

When all sodium thiosulphate has been used up, any further iodine produced will form a dark blue complex


Clock reaction:
I2(aq) + starch ( blue complex

Procedures:
Refer to the attached manual.

Results:

	Vol of 0.1M H2O2  (cm3)
	2.0
	4.0
	8.0
	12.0
	16.0

	Vol of water       (cm3)
	23.0
	21.0
	17.0
	13.0
	9.0

	Time                 (s)
	46.8
	25.9
	13.4
	9.2
	7.1


	Vol of 0.1M KI     (cm3)
	2.0
	4.0
	8.0
	12.0
	16.0

	Vol of water       (cm3)
	23.0
	21.0
	17.0
	13.0
	9.0

	Time                 (s)
	54.3
	26.3
	13.7
	9.1
	7.3


	Vol of 0.5M H2SO4 (cm3)
	2.0
	4.0
	8.0
	12.0
	16.0

	Vol of water       (cm3)
	23.0
	21.0
	17.0
	13.0
	9.0

	Time                 (s)
	21.9
	11.2
	9.7
	7.5
	6.3


Discussions:

Impossibilities of using dilute hydrochloric acid


Dil. HCl cannot be used to replace sulphuric acid in this experiment since chloride ions will have reaction with hydrogen peroxide as follow:


2Cl-(aq) + 2H2O2(aq) (  Cl2(g) +2H2O(l)

Hence, decreasing the concentration of H2O2. Plus, the chlorine produced will replace iodine out by the following chemical reaction:


Cl2(g) + 2I-(aq) ( I2(g) +2Cl-(aq)

In short, HCl can’t be used to replace sulphuric acid.

Impossibilities of omitting sodium thiosulphate


If sodium thiosulphate is omitted in this experiment, the iodine produced will immediately reacts with starch solution to form a blue complex. That means, the time for the completion of reaction is too short to be measured accurately. The percentage error in timing will be too large and the reliablities of the experimental result will decrease. 

Express of initial rate


Initial rate can be expressed by the reciprocal of time, 1/t, since the amount of product formed is fixed.


Plus, when all the sodium thiosulphate has been used up, other reactants are consumed ~0.5-1%, i.e. we approximate all reactants have no change of their initial molarities throughout the experiment. Therefore, we assume the rate that we measured is the initial rate.

Reason on adding different volume of water in this experiment


In this experiment, a certain volume of water is added corresponding to the volume of testing solution (i.e. the solution being determined its order of reaction).

It is to standardize the experimental condition, each time only 25cm3 of testing solution is used. Addition of water enables different concentrations of testing solutions, all at 25cm3, prepared from one solution of 0.1M (0.5M for sulphuric acid) concentration through dilution. In short, we add water to make the final solution having the same volume for fair comparison.

Differential Rate Equation


Rate = k [H2O2]a[I-]b[H+]c


 1/t = k [H2O2]a[I-]b[H+]c

By assuming the other 2 remaining reactants unchanged experimentally, taking logarithm on both sides, we have


log (1/t) = log k + a log[H2O2]


log (1/t) = log k + b log[I-]


log (1/t) = log k + c [H+]

Iodine
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Iodine is a bluish-black, lustrous solid. It volatilises at ambient temperatures into a pretty blue-violet gas with an irritating odour. It is only slightly soluble in water. Iodine compounds are important in organic chemistry and very useful in medicine and photography. Lack of iodine is the cause of goitre (Derbyshire neck).

~ End of Chemistry Lab Report ~


p. 1

