[bookmark: _Hlk211379765]Advanced Chemistry Lab
Determination of the Rate Law for the Iodine Clock Reaction (KI–H₂O₂–Vitamin C System)
1. Aim
[bookmark: _Hlk211541050]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.
2. Reaction Background
[bookmark: _Hlk211541143]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.
3. Apparatus & Reagents
- 0.20 M KI solution
- 0.10 M H₂O₂ solution
- 0.010 M Vitamin C solution
- 1 % starch indicator
- Distilled water
- 25 mL measuring cylinders, pipettes or syringes
- Beakers or cups (A and B)
- Stopwatch
- PPE: lab coat, goggles, gloves
4. Experimental Overview
Cup A: KI + starch + vitamin C + water
Cup B: H₂O₂ only
Start the timer as soon as Cup B is poured into Cup A and swirl once. Record the time until the first permanent blue colour appears.
5. Experimental Plan (Total Volume = 25.0 mL)
Series 1 — Order in [H₂O₂]
	Trial
	H₂O₂ 0.10 M (mL)
	KI 0.20 M (mL)
	Vit C 0.010 M (mL)
	Starch 1% (mL)
	Water (mL)
	[H₂O₂]₀ (M)

	A1
	1.0
	2.5
	1.25
	1.0
	19.25
	0.0040

	A2
	2.0
	2.5
	1.25
	1.0
	18.25
	0.0080

	A3
	3.0
	2.5
	1.25
	1.0
	17.25
	0.0120

	A4
	4.0
	2.5
	1.25
	1.0
	16.25
	0.0160



Series 2 — Order in [I⁻]
	Trial
	KI 0.20 M (mL)
	H₂O₂ 0.10 M (mL)
	Vit C 0.010 M (mL)
	Starch 1% (mL)
	Water (mL)
	[I⁻]₀ (M)

	B1
	1.0
	3.0
	1.25
	1.0
	18.75
	0.0080

	B2
	2.0
	3.0
	1.25
	1.0
	17.75
	0.0160

	B3
	3.0
	3.0
	1.25
	1.0
	16.75
	0.0240

	B4
	4.0
	3.0
	1.25
	1.0
	15.75
	0.0320


6. Data Table
Record your times and calculate 1/t and logarithms for plotting.
	Trial
	[Reactant]₀ (M)
	Clock Time t (s)
	1/t (s⁻¹)
	log[Reactant]
	log(1/t)

	
	
	
	
	
	


7. Calculations
1. Compute 1/t for each trial.
2. Plot log(1/t) vs log([reactant]₀).
3. The slope gives the reaction order.
4. Combine results to find the rate law: r = k [H₂O₂]^m [I⁻]^n
8. Safety & Waste
• Wear goggles and gloves.
• H₂O₂ is an oxidiser; avoid contact.
• Iodine stains skin and fabric.
• Dispose to drain with plenty of water unless instructed otherwise.
9. Discussion Questions
1. What are the observed orders m and n?
2. Write the experimental rate law.
3. How would temperature affect the rate?
4. Why is vitamin C required?
5. Suggest two potential sources of error.
