1-6
Density Blocks
Description:  Nine blocks, all 1.0 in3 in size, are compared in several manners to find their relative and absolute densities.
Concept:  The density of a substance relates to how closely the atoms within that substance are packed.  When comparing substances equal in size (volume) the more dense substances should have a larger mass.
Materials:

· Nine density blocks
· 1. Pine:  0.46 g/mL

· 2. Oak:  0.73 g/mL

· 3. Low Density PVC:  0.92 g/mL

· 4. High Density PVC:  1.13 g/mL

· 5. Aluminum:  2.67 g/mL

· 6. Acrylic Polymer:  1.39 g/mL

· 7. Steel:  7.87 g/mL

· 8. Brass:  8.63 g/mL

· 9. Copper:  8.93 g/mL

· Projectable Balance

· Optional Equipment

· 4 liter beaker with water

· 250 mL beaker with glycerol

· Tongs to remove blocks from liquids
· Paper towels to dry blocks

Procedure:

This demonstration can be done in a number of ways.  The method of choice is dependant on the class size and style of instruction preferred.  Listed on the next page are several options and ideas for how to perform this demonstration.  Any extra materials can be provided if neither of these options meet you needs.
Note:  The volume of each block is 1 cubic inch, but the density values are reported in g/mL.  Going through the following conversions may be helpful for the students. 
1.0 in = 2.54 cm

1.0 in3 = (2.54 cm x 2.54 cm x 2.54 cm)

1.0 cm3 = 1 mL

1.0 in3 = 16.39 cm3 = 16.39 mL
Option 1:  

Divide the blocks into three groups: 

· Woods:  Pine and Oak (1 and 2)
· Polymers:  Low Density PVC, High Density PVC, Acrylic Polymer (3,4 and 6)
· Metals:  Aluminum, Steel, Brass, Copper (5,7,8 and 9)
The students are shown the densities of these materials within these groups and a few students are asked to come up and identify which material is which by handling each material with their eyes closed.  Their guesses are displayed on the board using the numbers on the blocks and the results are verified.  Afterwards, the actual densities can be calculated in class by weighing the materials and dividing the result by 16.39 mL.
Option 2:

Buoyancy can be used to find relative densities.  Two liquids, water and glycerol, can be provided for safe use in class.  Many of the denser liquids are too dangerous to be used in a classroom setting, but some values are listed below.

	Material
	Density (g/mL)

	Lithium (solid)
	0.535

	Water
	1.00

	Glycerol
	1.26

	Bromine 
	3.12

	Mercury
	5.43

	Osmium (solid)
	22.61

	Iridium (solid)
	22.65


Ask the students to guess what materials will float in the various liquids.  Water and glycerol in appropriate sized beakers (large beaker to put all materials in water, smaller one to try the high density PVC in glycerol) can be provided to test some of these results.  When placing the metals in the water, lower them gently with the tongs to avoid breaking the beaker.
Option 3:

Using a balance, weigh each material and divided by the volume to calculate the density.  Combine this activity with one or the previous two activities.
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