Chemistry Lab: Determination of Melting and Boiling Points of Various Materials

Introduction: Both boiling and melting points are physical properties that can be used to help identify a substance. The melting point of a pure substance is generally sharp. Typically the melting range of a pure material will range over 2 C. The presence of impurities can significantly decrease the melting point of a substance and increase the range over which a substance melts. The melting temperature and its range can be used to judge the purity of a substance. Boiling point is also affected by the presence of impurities.

Objective: Determine the melting point and boiling point of several materials.

Materials: capillary melting point tubes, hot plate and sand bath, CBL and temperature probe, beaker, test tube, rubber band

Procedure:

Part 1 Boiling Point

1 Determine the boiling point of deionized water. Subtract this value from 100.00. This will be your correction factor. ( - of below, + if above 100 C)

2 Place a sample of liquid in a small test tube. You will need, at the most 1 ml.

3 Obtain a capillary tube. Score it with a file at a distance of 1.5 - 2 cm from the sealed end. Break it at that point. Put the capillary tube into the liquid upside down so that the open end is immersed in the liquid in your test tube.

4 Secure the test tube to the temperature probe with a twist tie or a rubber band. 

5 Fill a 50 ml beaker with water. Add a magnetic stirrer. Turn on the magnetic stirrer so that it slowly stirs the water. Put the temperature probe/test tube into the water so that the liquid in the test tube is under water but the mouth of the test tube is above the water in the beaker.

6 Slowly heat the beaker (2 C/min) until a rapid and continuous stream of bubbles comes out of the capillary. Turn off the heat and allow the bath to cool. Record the temperature at which the bubbles cease and the liquid begins to rise into the capillary. This is the boiling temperature of the liquid. Correct the observed temperature using the correction factor. Repeat the experiment if time permits.

Part 2 Melting Point

1 Obtain an unknown solid and a capillary tube. Transfer a smidge of solid to a watch glass. 

2 With the open end of the capillary tube pointing down, gently tap the tube into the material so that some solid enters the tube. Turn the tube right side up and gently tap it on the table so that the solid slides down to the bottom of the tube.

3 Place a 50 ml beaker 3/4 full of water with a magnetic stirrer on the hot plate.

3 Attach the capillary tube to the temperature probe on the CBL. Attach the probe to a clamp on a ring stand. Lower the probe into a 50 ml beaker of water so that the solid in the capillary tube is immersed but the top of the tube is above the water line.

4 Gently heat the beaker so that the temperature rises no more than 2-3  C/min. Carefully observe the temperatures at which the melting begins and ends. Record these temperatures as the melting point range. Correct the observed temperature range using the correction factor. A pure material will generally melt over a range of 2 C whereas an impure substance will melt over a larger range. Repeat if time allows.
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