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Traffic Light Reaction

The traffic light reaction is an ornamental redox reaction where the colour of solution changes

between red, yellow and green, and hence the name.

Apparatus and Material

1. 200 ml conical flask with rubber stopper

2. 250 ml beaker

3. Balance

4. Glucosel.2g

5. Sodium hydroxide 2.0 g

6. Indigo carmine (minimum amount sufficient to dye solution)

Procedures

1. Add 50 ml of distilled water and 1.2 g of glucose into a conical flask. Then, add
enough indigo carmine until the solution shows a visible blue colour.

2. Ina 250 ml beaker, dissolve 2.0 g of sodium hydroxide in 50ml of distilled water.

3. Pour the solution into the conical flask. The solution should turn green.

4. Put the solution to rest. After some time, the solution will turn red and eventually
yellow.

5. Gently swirl the flask, the solution will turn red.

6. Attach a rubber stopper to the flask and vigorously shake the solution, the solution
will return to its original green colour.

7. The solution will turn yellow again upon resting.

Safety Precautions

1.

2.

Sodium hydroxide is a highly corrosive alkali. It should be handled with protective
equipment.
Indigo carmine stains skin and clothing. Wear gloves and suitable protective

clothing.
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3. Keep solution out of bright light since prolonged exposure to light can deteriorate

indigo carmine.

Discussion

Indigo carmine in water shows a blue colour, which changes into green as alkali is added into
the solution. As the solution is put to rest, glucose which acts a s a reducing agent, reduces
indigo carmine into a red semiquinone intermediate and then into a yellow reduced form.
Gentle swirling allows atmospheric oxygen to dissolve into the solution, which oxidises the
yellow reduced form of indigo carmine back into its red intermediate. Shaking further
introduces more oxygen which oxidises indigo carmine back into its green form. Putting the
solution to rest allows glucose to again reduce indigo carmine into its red, then yellow form.

The cycle can be repeatedly done until all of the glucose is used up.

I.o

Glucose

|
l

Glucose

Red
Glucose

Red
Glucose

pH>13

114<pH<13

©; O, O 0; J
e i rangs Purple
Red +Y X, PR == (Biue + Red)

Glucose Glucose Glucose

I —— Blue

pH<114

Glucose

If too much alkali is used in the experiment, the solution will initially show a yellow colour
instead of green. The colour of the solution oscillates between yellow and red in this case
(pH>13). If the amount of alkali is reduced such that pH<11.4, the solution will remain blue
initially. The colour of the solution oscillates between blue, yellow and red in this case. The
difference in colour shown is caused by the difference in behaviour of indigo carmine under
different pH conditions. In both cases mentioned above, the mechanism of reduction by sugar

and oxidation by oxygen remains the same, but unfortunately not a “traffic light” reaction.

Reference

Beyond the ‘blue bottle’ | Exhibition chemistry | RSC Education
Chemical Traffic Light Experiment (sciencenotes.org)

Traffic Light Reaction | Carolina Biological Supply

Traffic Light Reaction - Chemistry LibreTexts
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