IB Chemistry Lab: Investigating Reaction Rate via Spectrophotometry
[bookmark: _2q8ryhx0x6fw]Learning Objectives
· Use a colorimeter to measure concentration changes over time.
· Determine the average and instantaneous rate of a reaction using absorbance data.
· Explore reaction order through graphical analysis.
[bookmark: _5m4jm95mit6e]Reaction Overview
Crystal violet (CV⁺), a purple dye, reacts with hydroxide ions to form a colorless product:[image: ]





As the reaction proceeds, the purple color fades. Using a colorimeter set to ~590–600 nm, you can track the decrease in absorbance over time, which correlates with the concentration of CV⁺.
[bookmark: _zg8q8mq3e7r]Materials (per group)
· Crystal violet solution (1.0 × 10⁻⁵ mol dm-3)
· Sodium hydroxide solution (0.1 mol dm-3)
· Cuvettes
· Colorimeter or spectrophotometer (set to 590–600 nm)
· Stopwatch or timer
· Pipettes, beakers, distilled water
[bookmark: _e8rh9q42jn92]Procedure
1. Calibrate Colorimeter with distilled water in a clean cuvette.
2. Prepare Reaction Mixture: Mix 10 cm3 CV⁺ solution with 10 cm3 NaOH in a beaker. Quickly transfer to cuvette.
3. Record Absorbance: Immediately begin recording absorbance every 30 seconds for 5–10 minutes.
4. Repeat: If time allows, vary NaOH concentration and repeat.
[bookmark: _yktszmzawsdf]Analysis
· Plot Absorbance vs. Time.
· Calculate average rate of the reaction, initial rate, rate at 2 minutes, and rate at 5 minutes. How do these values compare to each other?
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