TAP 608- 3: Heating and cooling curves

Stearic acid or lauric acid is heated beyond its melting point and then cooled. 

You will need

· test tube

· test tube holder
· 15 g stearic acid or lauric acid (there are many suitable substances, see CLEAPSS Hazcard 46, Hydrocarbons (Aromatic))
· beakers (400 or 600 cm3)
· hotplate or careful use of a Bunsen burner
· 2 thermometers
· stop clock

· safety goggles
· graph paper
· paper towel

Alternative experiment

· temperature sensor and computer
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What to do

Cooling curve

1.
Fill one beaker about ⅔ full of warm tap water and place on the hot plate. Adjust the hot plate so that you can maintain the temperature of the water at about 75 oC for stearic acid or 60 oC for lauric acid

2.
Fill the other beaker about ⅔ full of water from the tap and set aside.
3.
Place the test tube of stearic acid or lauric acid in the hot water on the hot plate. As the acid starts to melt carefully put a thermometer in the test tube. Heat the lauric acid in the 60 oC water until it is at about 55 oC or the stearic acid to 75 oC

4.
Put the test tube of liquid stearic or lauric acid tube in the beaker of 30 oC water and record the lauric acid temperature at 30-second intervals until the temperature reaches about 65 oC if using stearic acid or 40 oC for lauric acid. Gently stir with the thermometer as you take data until the acid starts to solidify. You have now completed the cooling curve data.

Heating Curve

1.
Check that the water bath on the hotplate is still at the correct temperature. Adjust the hot plate if necessary and transfer the stearic or lauric acid tube with the thermometer back into the warm water.

2.
Record the temperature of the stearic or lauric acid at 30-second intervals until the 
temperature reaches about 75 oC (stearic acid), or 50 oC (lauric acid). As soon as it is 
melted enough, stir the acid with the thermometer.

3.
Now remove the thermometer from the acid and thoroughly wipe the acid off with a paper towel. Avoid getting any acid on your skin.

Questions

1.
What is the melting point of your substance?

2.
Explain what is happening in molecular terms for each region of the graphs.

Practical advice

This could be set up with a temperature sensor and computer so the graph is plotted automatically.

It is safer to use a hotplate but if a Bunsen is used it should be on a low flame.

Stearic acid, CH3 (CH2)16COOH can act as an eye, skin and respiratory irritant so the laboratory should be well ventilated. Melting point 69 - 70 oC. 
Lauric acid C12H24O2 or (CH3 (CH2)10COOH), is sometimes called dodecanoic acid or dodecoic acid is a white solid with a melting point of 44 - 46 oC. It can act as an eye, skin and respiratory irritant so the laboratory should be well ventilated. In case of contact with eyes, rinse immediately with plenty of water and seek medical advice.
Naphthalene gives the best curve with sharpest points for onset and completion of solidification. It is rated Harmful but that is no worse than many other substances used in school science.
Safety

Avoid getting either acid on your skin.  Wash off with water for 15 minutes if this occurs.
If naphthalene is used, a loose plug of mineral wool in the neck of the tube will minimise the smell.

