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Halogens 
This demonstration is appropriate when introducing the halogens themselves,  

states of matter, or physical changes 
 

Chemicals and Equipment Needed 
• Flasks of Cl2, Br2, I2 – M2 

o There are several sets, so ask the instructor if they need to immerse the bromine (J) 
• Liquid nitrogen (optional) 
• Large dewar and lid – A3 (optional) 

o Use Lil Cal Jr 
• 3 white backgrounds – A1  

Hazards   
• Take care with the flasks.  They are fragile.  If the chlorine or bromine flasks are broken, immediately 

evacuate the area by pulling the fire alarm. Call Angie Miller and John Herrington 
• DO NOT immerse the chlorine or iodine flasks in liquid nitrogen.  

Preparation 
• On delivery, set each flask in front of a background and make sure the dewar is topped off with liquid 

nitrogen. 
Presentation/ Discussion 

• Depending on how and when this demonstration fits into your lecture, you may want to first ask the 
class to identify the halogens and/or locate them on the periodic table 

o Hold up the chlorine flask (or use the overhead/document camera), ask them to identify it, and 
what state of matter is observed (gas).  

o Hold up the bromine flask, again ask them to identify it, and hold it sideways, allowing the liquid 
to slosh around.  Ask them to identify the states of matter (gas and liquid). 

o Hold up the iodine flask, ask them to identify it, and hold it sideways so the students can see the 
crystals.  Ask them to identify the states of matter (gas and solid).  You may have to prompt 
them to see the pale purple gas in the flask.  Make the point that iodine exists at room 
temperature in both the gas and solid states, and mention how unusual this is.  Ask them for the 
word that describes a change of state from solid to gas (sublimation) 

• If you are discussing changes of state, ask the students to give the names for various phase transitions: 
liquid to gas (evaporation), gas to liquid (condensation), liquid to solid (freezing), solid to liquid 
(melting), solid to gas (sublimation), gas to solid (deposition).   

• Also ask them how these transformations are carried out, e.g. by heating or cooling. They are familiar 
with the phase changes of ice, whether it’s putting filled ice cube trays in the freezer, or producing 
steam when heating water for coffee.  Also ask how else we might cool or heat things, and show them 
the liquid nitrogen (if using).  Explain that, as a condensed gas, it is very cold, and has a boiling point 
of -195.8°C (77 K). 

• Propose to cool the bromine and carefully submerge the flask in the liquid nitrogen.  Ask the students to 
make observations about any changes they might see in the neck of the flask.  The color should fade 
gradually.  Ask what they think is happening in the bottom of the flask.  Pull the flask out of the dewar 
and turn it upside down to show the students that the gas has all condensed, and then the liquid froze.  
Place the flask on the background, and have the students keep an eye on the flask over the lecture.  
Over time, the solid will melt and some of the liquid will evaporate, restoring the mixture of gaseous and 
liquid bromine at room temperature.  
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