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Bromination of a Carrot
Description:

A full, peeled carrot is submerged into bromine water and left to sit for most of the class period.  When the carrot is pulled out and sliced or compared to a normal carrot, an obvious discoloration can be seen.  
Materials:
· 250mL graduated cylinder
· 5mL volumetric pipet with pump

· Ice 

· 1.0 mL elemental bromine

· Deionized water

· Jar lid or Petri dish

· 2 carrots

· Large forceps
· Small, sharp knife

· 25% Sodium thiosulfate solution (for neutralizing spills)
Procedure:

Before Class:

The elemental bromine should be stored in a freezer prior to use.  The 250mL graduated cylinder is filled to ~100mL with ice and is brought to a volume of ~200mL with deionized water.  1.0mL of bromine is delivered to the water using the volumetric pipet.  The bromine will instantly sink to the bottom of the container.  The un-dissolved bromine can be mixed by drawing it into the pipet and re-dispensing it from the top of the water level several times.  Keep the prepared bromine water in a refrigerator, sealed tightly with parafilm.
In Class:

Gently submerge a freshly-peeled carrot into the graduated cylinder containing the bromine water using the forceps provided.  If the carrot displaces too much liquid, chop off a section of the carrot.  The carrot should be completely submerged in the bromine water.  After at least 20-30 minutes has passed, remove the carrot from the bromine water and compare it to the unaltered carrot.  During a single class period, the bromine will only have time to penetrate the outer layer of the carrot.  If the brominated carrot is broken in half, concentric circles of different colors can be observed.   
Concept:
 The orange color in carrots can be attributed to the presence of beta-carotene:


Visible light (mainly in the blue-green region ~455nm) can be absorbed by the highly mobile electrons in the conjugated pi system.  As a result, we observe reflected, orange light when we see a carrot.  Adding bromine across the multiple double bonds in beta-carotene disrupts this conjugation and the color of the carrot gradually disappears.

Safety:

Bromine is highly toxic.  Wear gloves and goggles at all times when handling the bromine water.  Keep the graduated cylinder covered except for when the carrot is added and removed.  If bromine is spilled, clear the immediate vicinity and immediately douse the area with the sodium thiosulfate solution provided.  Do not handle the soaked carrot or let students handle the carrot with bare hands.
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