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You will need 
 — Clip 21 (4'25") 

 — Clip 22 (3'27") 

 — Taste test

 –  Two large bars of quality branded milk 
chocolate with sufficient pieces for each 
student to have a piece from each bar

 — Melting point activity

 –  Worksheet and Crystal structure information 
table (p. 32 and 33)

 –  Two large bars of quality branded milk 
chocolate

 –  Thermometers or data loggers with 
temperature probes

 –  Timers or stopwatches

 –  Hot water (at approximately 50oC)

 –  Beakers/boiling tubes

Technician’s notes
 — Large bars of quality branded chocolate that  
are sealed in plastic foil wrappers work well. 
Place one large bar in a warm place to melt it 
without raising its temperature over 50oC. When 
it has melted, refreeze it quickly in a refrigerator 
and then store it at room temperature until  
the lesson.

 — A similar quantity of chocolate will be required 
for the melting point tests. Again, one bar should 
be melted and refrozen before the lesson for the 
taste test.

 — A copious amount of hot water at 50oC  
will be required for melting the chocolate.

Crystals and  
chocolate

Lesson 8

Suitable for: 11–16

Curriculum and learning links:
Cooking chemistry, composite materials, 
changes of state, latent heat

Learning objectives:
—  Describe melting and freezing as 

endothermic and exothermic respectively.

—  Describe the structure of chocolate as a 
composite matrix of crystals arranged in 
cocoa butter.

—  Explain how the microstructure of a 
material (in this case cocoa butter) can 
affect its properties.

Health and safety
 — It is the responsibility of the teacher conducting 
this lesson to carry out a full risk assessment 
and to check whether any students have 
allergies to milk products.

 — It might be preferable to do the taste test in 
a classroom rather than a laboratory to avoid 
confusion over laboratory rules. Students must 
not eat the chocolate during the second activity 
due to the potential risks of contamination from 
laboratory apparatus.
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Want to explore further?
Ask students to research online to see if they can find out exactly how chocolate is made.

Opening activity
1.  Hand out to each pair of students two joined 

chunks of milk chocolate. Ask them to break the 
chocolate in half and investigate how brittle the 
chocolate is.

2.  Watch Clip 21 in which Mark discusses the structure 
and ingredients in chocolate and what happens 
when it melts on your tongue. 

3.  Ask students to perform this taste test at the same 
time as the audience on the video clip. See if 
students can detect a temperature decrease  
on their tongue as the chocolate melts.

4.  After drinking some water, repeat step 1 using 
chocolate that has been melted and then quickly 
refrozen (see Technician’s Notes). The chocolate  
is likely to be less brittle.

5.  Ask students to repeat the taste test using the 
refrozen chocolate. The texture should be different 
and the cooling effect less noticeable. The taste 
may also be different.

Development activities
6. Watch Clip 22 which reviews the composite 

structure of chocolate. A key ingredient is cocoa 
butter, which comes in six crystal structures. 

7. Show students the Crystal structure information 
table. Explain that Form V has the best taste and 
texture, but when chocolate melts and cools again,  
it can change into other crystal structures.

8. Ask students to follow the method on the Crystals 
and chocolate worksheet to investigate the 
melting points and cooling curves of two samples  
of chocolate, one of which has been melted and 
refrozen. The plateau in their cooling curve should 
help them to identify the melting point alongside 
their observations of the cooling chocolate. 
Touching the surface of the chocolate with a splint 
or mounted needle may help them to see if it has 
turned back into a solid.

Reflect and review
 — Review the results of the experiment from different 
groups of students. Is the evidence sufficient to 
identify which crystal structures of cocoa butter 
might be present in the two samples of chocolate?

 — The results of this experiment are subject to a 
certain amount of variability, partly due to differing 
room temperatures and chocolate compositions. It 
is likely that the ordinary sample of chocolate has a 
melting point between 33 and 35oC, suggesting that 
it contains Form V. The melted and refrozen sample 
is likely to contain Form II or III and as a result 
usually has a lower melting point.

Lesson 8

Above: A large bar of quality branded milk chocolate in a plastic 
foil wrapper.
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Crystals and chocolate

Lesson 8: Worksheet

Health and safety 
It is important that you carefully follow your teacher’s instructions 
about when you can and cannot eat chocolate. Remember that 
laboratory equipment is often used with poisonous substances 
and so it is very easy for the chocolate used in this experiment  
to become contaminated.

You will need
 — 250cm3 beaker 

 — 200cm3 of hot water 

 — One or two chunks of chocolate

 — Thermometer

 — Boiling tube

 — Stopwatch/timer

Method
1. Collect a 250cm3 beaker and fill it with approximately 200cm3 

of water at 50oC.

2. Collect a boiling tube and insert one or two chunks of milk chocolate, 
broken up into small pieces.

3. Place a thermometer into the boiling tube along with the pieces of 
chocolate. Record the temperature of the air and chocolate in the  
boiling tube.

4. Place the boiling tube into the beaker of hot water and record the 
temperature in the boiling tube every 30 seconds. Record your 
observations in the results table to see at what temperature the 
chocolate melts. Carefully move the thermometer from side to side in 
the boiling tube every 30 seconds to see if the chocolate has melted.

5. One minute after the chocolate has melted, remove the boiling  
tube from the hot water bath. Continue to record the temperature  
for the next few minutes as the chocolate cools back down to  
room temperature.

6. Carefully clean your thermometer and then repeat the experiment  
using a clean boiling tube and pieces of chocolate that have been 
melted and refrozen.
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Crystals and chocolate

Lesson 8: Worksheet

Results
Record your data into a table like this one

Normal chocolate Melted and refrozen chocolate

Time (minutes  
and seconds)

Temperature inside 
boiling tube (ºC)

Observations Temperature inside 
boiling tube (ºC)

Observations

00:00

00:30

01:00

01:30

02:00

02:30

The melting point of the normal chocolate was: ºC

The melting point of the chocolate that had been melted and refrozen was: ºC

Use the crystal structure table below to identify the most likely crystal structure present in each sample of chocolate.

Crystal structure Conditions needed to make the crystal structure Melting point (ºC)

Form I Rapidly cooling molten chocolate 17.3

Form II Cooling the molten chocolate at 2oC 23.3

Form III
Solidifying the molten chocolate at 5–10oC  
or storing Form II at 5–10oC

25.5

Form IV
Solidifying the molten chocolate at 16–21oC  
or storing Form III at 16–21oC

27.3

Form V
Solidifying the molten chocolate while stirring  
(a special process called ‘tempering’)

33.8

Form VI Storing Form V for four months at room temperature 36.3

Crystal structure information table 
Below is a table containing some information about the six forms of cocoa butter. Form V is the best one for high 
quality chocolate because it has the best taste and texture.




