The CD Burner
Thanks to Sheena Grobb

This demonstration is a “crowd pleaser” for a number of reasons.  First of all, it starts by using a CD – an object very familiar to teenage students in their everyday lives.  Secondly, it creates intrigue for the students when they see the CD go up in flames – they think “How is it possible that a CD is literally burning!”
The CD Burner demonstration fits into both the Senior 3 and 4 curricula.  This demonstration would also be excellent to do during the Physical Properties of Matter Topic 1, Types of Chemical Reactions in Topic 3,  Organic Chemistry Unit in Topic 5 Curriculum.  You could use it to introduce hydrocarbons in an interesting way, since the compound undergoing the combustion reaction is n-heptane, a straight chain hydrocarbon.
C11-1-05 use the KMT to explain the processes of evaporation and condensation. Include: Intermolecular forces, random motion, volatility.

C11-3-06 Predict the products of chemical reactions, given the reactants and type of reactions.

C11-5-03 Describe the structural characteristics of carbon.

Included:  The bonding characteristics of the carbon atom in hydrocarbons (single, double, triple 
bonds)

C11-5-04 Compare and contrast the molecular structures of alkanes, alkenes and 
alkynes.

Include: compare trends in melting and boiling points of alkanes only.

C40S-1-07 Determine the oxidation numbers for atoms in compounds and ions

C40S-1-08  Identify reactions as redox or non redox.


Include: oxidizing agent, reducing agent, substance oxidized, substance reduced.
C40S-1-09  Balance oxidation-reduction reactions using redox methods.


Include: oxidation numbers OR half reactions

Materials: 
 
rubber cement (composed primarily of very volatile n-heptane) 

crucible tongs


2 CD’s or DVD’s 


lighter
Safety Precautions:

This demonstration produces a moderately large flame and should be done in a fumehood or other fire safe place.  The rubber cement may splatter while burning, so proper eyewear and lab coats are recommended.
Procedure for Demonstration:
There are a couple of ways I can see this demonstration being used to attract the attention of the students and create disequilibrium in their understanding of what is happening.  First, you could stage a role play where you pretend to be sick of a particular CD that has been playing repeatedly on the class stereo.  You could hold up this CD (the CD being the one you have prepped for the experiment before class by spreading rubber cement generously over one half of the disk) and ask the students if you could burn it.  You could ask them “What do you think will happen if I try to light this CD on fire?”  The students will likely say that the CD won’t burn because it is a flame resistant plastic.  They are also likely to expect you to be joking – that you won’t actually try to burn the CD that the class listens to (not realizing you had switched the identical looking CD with the CD you coated with rubber cement). With the students watching with anticipation, light the rubber cement on fire and watch the CD erupt into flames before their eyes.
Explanation at the Particulate and Symbolic Levels
To explain what has happened, inform the students that you used a different CD coated with rubber cement, also known as the alkane n-heptane. The heptane is used in the glue and glues must dry quickly. Thus they are quite volatile moving from the liquid state to vapor state easily. As they vaporize easily they smell!  To reaffirm that blank CD’s don’t normally catch on fire, take out the second CD and touch it to the flame.  When it doesn’t ignite, ask the students what they conclude.  (They will likely say that the rubber cement was burning, not the CD).  To show them what was happening at the particulate level, ask the class to help you draw out n-heptane (they should remember the structure from their Grade 11 Organic Chemistry Unit).  Then ask them what was present in order for the n-heptane to catch on fire.  (They will likely respond with fire (a spark) and oxygen in the air – if they remember learning what a combustion reaction entails from Grade 11).  You then can draw out oxygen molecules.  Complete the reaction with the students to form carbon dioxide and water, showing them that when organic compounds combust, carbon dioxide and water are always formed (this should also be review for the students.)

C7H16 + O2  (  CO2  +  H2O + heat
Ask them “Was this an exothermic reaction, or an endothermic reaction?  How can you tell?” (The students will hopefully conclude it was an exothermic reaction because heat was clearly given off as seen by the huge flame.)
For Chemistry 40S - After the complete reaction has been derived, you can focus in on the components of the redox reaction that also occurred by using a role play.  Keep it simple.  Focus in on two of the middle carbons in n-heptane.  Ask for 12 volunteers:  2 carbons, 4 hydrogens, and 6 oxygens.  This is the least amount needed of each element to form complete products from two middle carbons.  The students should hold identifying pieces of coloured paper to distinguish themselves as elements.  If you are teaching the students about oxidation numbers, ask them to help you assign numbers to each element.  Help explain the concept of oxidation numbers by using electrons (use small paper plates as electrons) to show which elements in each bond have a stronger affinity for the electrons.  Assign -1 to each person for each bond they “dominate” (ie. -1 represents each extra electron they attract above their normal valence number). You can then talk them through the role play like so:  During combustion, C-H, C-C, and O=O bonds are broken, while C=O and O-H bonds are formed.  (Have the representatives give and take electrons according to the redox rules for Organic Compounds:  C-C and O=O split electrons evenly, C attracts electrons from H, O attracts electrons from C and H.)  The reforming of molecules causes a bright orange flame to appear because the redox reaction is exothermic and releases energy in the form of heat. (have another volunteer run through the group with a bright orange piece of paper, signifying that heat is released).  This is why the bright flame is seen engulfing the CD. 
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