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ACDA 6020 LAB SESSION #2

 RATE OF REACTION (Advanced)

AIM OF THE EXPERIMENT: To determine the rate law for the formation of iodine in the reaction between hydrogen peroxide and iodide ions in aqueous solution, using vitamin C (ascorbic acid) as a reducing agent and starch as an indicator.
INTRODUCTION
In acidic solution, hydrogen peroxide oxidises iodide ions to iodine:
H₂O₂ + 2I⁻ + 2H⁺ → I₂ + 2H₂O
Vitamin C instantly reduces iodine back to iodide:
C₆H₈O₆ + I₂ → C₆H₆O₆ + 2I⁻ + 2H⁺
As long as vitamin C is present, no blue colour appears. When it is consumed, iodine accumulates and forms a blue starch–iodine complex. The time until this colour appears is the clock time (t), which reflects the rate of iodine formation.
In Part 1 you will determine the order of the reaction in [H2O2] and in Part 2 – order of reaction in [I-].
Why we use the “clock” method
In most kinetics experiments, the rate of reaction is found by measuring how the concentration of a reactant or product changes continuously with time.
In this iodine clock experiment, however, we cannot easily monitor the gradual formation of iodine because it is immediately reduced by vitamin C until that reagent is fully consumed.
To overcome this, we use a clock approach: the moment the blue starch–iodine colour appears corresponds to the instant when all vitamin C has been used up and a small, fixed amount of iodine suddenly accumulates.
That fixed iodine amount is the same in every trial, so the time taken to reach it (the clock time, t) depends only on how fast iodine is being produced.
If iodine forms quickly, the blue colour appears sooner (small t); if formation is slower, the colour takes longer (large t).
This means the average rate of the reaction is inversely proportional to the measured clock time:
Rate ∝ 1/t
By varying one reactant concentration at a time and comparing the reciprocal of the times, we can determine how the rate depends on each concentration and hence deduce the rate law for the reaction.




PROCEDURE
Put on the lab coat, safety goggles, and gloves. Make sure that long hair is tied.
IMPORTANT: Record all your observation sin the data sheets at the end o f this script.
Lab tools and supplies:
· 50 mL conical flasks x4
· Glass pipettes x2 (pipette 1 used for KI and ascorbic acid; pipette 2 – H2O2) and pipette filler
· Graduated cylinder or small beaker and test tube
· Stopwatch
· Glass stirring rod
Chemicals: 
Solution A (in conical flask):
· 0.20 M KI solution
· 0.010 – 0.025 M ascorbic acid (Vitamin C) solution
· 1 % starch indicator
· Distilled water
Solution B (in test tube):
· 3% H₂O₂ solution
Procedure: 
I. Order of the reaction in [H2O2]
1. In four conical flasks prepare solution A according to the table. Use one glass pipette to measure the required volumes of KI and Vit C solutions. Add ~1 mL of starch solution. 
2. With the second glass pipette measure the required volume of H2O2 (solution B) and transfer it in the test tube. 
3. Pour quickly solution B from the test tube to solution A in the conical flask, stir and start the timer as soon as the solutions are mixed.
4. Record the time until the first permanent blue colour appears.

	Trial
	A: KI 0.20 M (mL)
	A: Vit C 0.010 M (mL)
	A: Starch 1% (mL)
	A: Water (mL)
	B: H₂O₂ 3% (mL)

	I.1
	3.0
	1.5
	1.0
	18.5
	1.0

	I.2
	3.0
	1.5
	1.0
	17.5
	2.0

	I.3
	3.0
	1.5
	1.0
	16.5
	3.0

	I.4
	3.0
	1.5
	1.0
	15.5
	4.0



II. Order of the reaction in [I-]
5. In four conical flasks prepare solution A according to the table. Use one glass pipette to measure the required volumes of KI and Vit C solutions. Add ~1 mL of starch solution. 
6. With the second glass pipette measure the required volume of H2O2 (solution B) and transfer it in the test tube. 
7. Pour quickly solution B from the test tube to solution A in conical flask, stir and start the timer as soon as the solutions are mixed.
8. Record the time until the first permanent blue colour appears.

	Trial
	A: KI 0.20 M (mL)
	A: Vit C 0.010 M (mL)
	A: Starch 1% (mL)
	A: Water (mL)
	B: H₂O₂ 3% (mL)

	II.1
	1.0
	1.5
	1.0
	18.5
	3.0

	II.2
	2.0
	1.5
	1.0
	17.5
	3.0

	II.3
	3.0
	1.5
	1.0
	16.5
	3.0

	II.4
	4.0
	1.5
	1.0
	15.5
	3.0















DATA SHEET to RECORD OBSERVATIONS, CALCULATIONS and RESULTS
	STUDENT’S NAME: ____________________________________________________
PARTNERS’ NAMES: ____________________________________________________



REPORT IS DUE OCTOBER 31ST  2025 (DD. OCTOBER 7TH) @3.00pm  submitted via Moodle 

Record the times before blue colour of I2-starch complex appear. 
Calculate [H2O2]0 (Part 1), [I-]0 (Part 2), log[Reactant]0 and 1/t.

	Trial
	[Reactant]₀ (M)
	Clock Time t (s)
	1/t (s⁻¹)
	log[Reactant]0

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	



Plot  (1/t) vs log[H₂O₂]₀ (and log[I⁻]₀) to determine reaction order from the slope of these lines. The intercept gives log k.
The reciprocal of the time lag is proportional to the rate, so the y-axis is a measure of the reaction rate.
You can do it in Excel or on graph paper. 
Derive the rate law.
If relevant to this experiment, calculate half-life, t½.  
What experiment would you advise to determine activation energy, Ea, and collision factor, A?

SHOW ALL YOUR CALCULATIONS and REMEMBER THE UNITS !!!


Guidance for lab report:
· Title page, TOC, etc
· Purpose (Aim) of the experiment
· Hypothesis: based on the experience and knowledge, what do you expect to observe? Why?
· Variables: independent, dependent, controlled
· Theory (background information) 
· Basic concepts, principles and laws, definitions 
· Chemical equation and formulas for calculations  (if relevant)
· Importance of the kinetics in OME supported by literature
· Observations/Data (as of the Data Sheet provided)
· Calculations (where relevant)
· Results and Discussion: How do the observations compare to your hypothesis  — do they match? What are primary sources of experimental errors and how to minimise them? 
· Conclusion 
· References (IEEE) 
· Appendix
· Chemicals and equipment 
· Procedure
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