The Shrinking Liquid
Materials and safety considerations
1. Test tube (50 ml with cap)

2. Small beaker of alcohol ( 99% isopropyl alcohol, cautions include poison; flammable; use in a well ventilated area; keep away from open flames or sparks; not for oral use; if ingested, contact a Poison Control Center immediately)

3. Water

Curriculum connection


In the grade 8 cluster 3: Fluids, this discrepant event relates to:

Ÿ 8-3-01
Use appropriate vocabulary related to their investigation of fluids.  Include: fluid...density.

Ÿ 8-3-06 
Measure, calculate, and compare densities of solids, liquids and gases.


This experiment would be conducted after students were familiar with the concepts of density and molecules.

Detailed description

Explain to students that water and alcohol will be mixed together in a test tube to determine whether volume is conserved as liquids mix. Ask students to predict whether the volume will remain the same, increase, or decrease (and explain their rationale). Predictions can be discussed or you can immediately proceed to the experiment. Ask students to observe the mixture of water and alcohol in the test tube and comment on any changes in volume that become apparent.

Half fill the test tube with water. Holding the test tube at an angle, slowly fill it right to the top with alcohol and quickly cover the end with the cap. The end may be covered in other ways, however, there is less chance of spilling or evaporation in a sealed container. Mix thoroughly by repeated inversion. Observe any change in volume of liquid in this mixture.

Ask the students questions to assess their understanding of the observed results, and to address any confusion or suspicion that may have arisen. As the test tube is inverted, small bubbles will appear in the liquid, gathering into a small pocket in the upturned end of the tube. Demonstrate that the test tube was filled right to the top and that none of the liquid has escaped or evaporated. Although the reduction in volume is relatively small, the activity observed as the alcohol and water intermix clearly supports the theory that there must be space between the molecules.

Theoretical background

The reduction in volume can be attributed to the relative size of the water and alcohol molecules.  Assuming nothing is lost through spilling or evaporation, the volume decreases because the molecules can slip between each other when the two liquids are mixed.  Despite the fact that these molecules are too small to see with the naked eye, this experiment shows that there must be room between them.

Source of disequilibrium

Students have been taught that matter is conserved and that volume can be measured and remains constant despite using differently shaped containers.  Students “tend to regard liquids as continuous (non-particulate) and static” (Driver et. al., 1994, p. 93).  When volume is lost, they are likely to suspect evaporation or spillage, two concerns that the experimenter should address with a tight seal on the test tube immediately after the fluid reaches the top.  Even when students can understand that molecules are of different sizes, it can still be hard to accept that the molecules from two different substances can intermix and “tighten up”. 

Works Cited

Driver, R., A. Squires, P. Rushworth, V. Wood-Robinson.  (1994). Making Sense of Secondary Science: Research into Children’s Ideas. New York, New York: RoutledgeFalmer

Shaefer, M. Molecular Properties. (n.d.). Retrieved on January 15, 2004 from

<http://tiger.coe.missouri.edu/~pgermann/DiscEvent/Solutions/Molecular_Properties/molecular_properties.html>

Shelley Lichtman
Shelley Lichtman


