Identifying Solids by Density
Background: Each pure substance exhibits its own set of intensive properties. One of those is density: the mass of a substance per unit volume. The density of water is 1.0 g/mL. By measuring an objects’ mass and volume, density can be determined. 

Purpose: To determine the density of unknown solids by determination of volume by water displacement & mass measurements.

Procedure: 

1. Obtain one of the unknown substances & ensure it is dry. Place it on the balance and record its mass.
2. Fill a graduated cylinder with enough water to fully immerse the solid. Record that initial volume. 

3. Place the unknown into the cylinder, carefully, as not to break the glass, and record the new water level. 

4. Return the solid to the correct location, and repeat steps for each unknown solid. 

5. Calculate the density for each unknown solid and record.

6. Using the provided Table of Known Densities, identify each unknown by density. 

Table of Known Densities

	Substance
	Density (g/mL)
	Substance
	Density (g/mL)
	Substance
	Density

	Aluminum
	2.70
	Gold
	19.3
	Platinum
	21.5

	Bismuth
	9.79
	Graphite
	2.30-2.72
	Plutonium
	19.7

	Brass
	8.62
	Iron
	7.87
	Silver
	10.5

	Cadmium 
	8.69
	Lead
	11.3
	Steel
	7.88

	Calcium
	1.54
	Magnesium
	1.74
	Tin
	7.28

	Chromium
	7.15
	Manganese
	7.3
	Titanium
	4.5

	Cobalt
	8.86
	Mercury
	13.53
	Tungsten
	19.3

	Copper
	8.96
	Nickel
	8.90
	Zinc
	7.14

	Flint
	2.63
	Palladium
	12.0
	PVC
	1.38-1.41

	Glass
	2.4-2.8
	Acrylic
	1.15-1.20
	Wood- Oak
	0.6-0.9

	Wood- Cedar
	0.29
	Wood- Maple
	0.49-0.61
	
	


Data Table:
	Unknown #
	1
	2
	3
	4
	5
	6
	7
	8
	9

	Mass 

(g)
	
	
	
	
	
	
	
	
	

	Final Volume (mL)
	
	
	
	
	
	
	
	
	

	Initial Volume (mL)
	
	
	
	
	
	
	
	
	

	Volume 

(mL)
	
	
	
	
	
	
	
	
	

	Density 

(g/mL)
	
	
	
	
	
	
	
	
	

	Identity
	
	
	
	
	
	
	
	
	


Questions:

1. Could this exact same method be used to measure the density of liquids and gases? Why or why not?

2. If an air bubble was trapped under water when you were measuring the volume of an unknown in the graduated cylinder, how would this affect value of the density calculated? Explain.

3. Was checking the density alone a sufficient way of determining the identity of an unknown? Why or why not, support your answer with examples.

4. Pick one of the densities and convert it to kg/L, showing your work as a sample calculation. How did this compare to your original recording of g/mL?

