Lesson plan for Salts and Solubility: Investigating Ions

Learning Goals:



Students will describe positive and negative ions and how they act in relation to each other.


Students will explore the relationship between the number of charged particles, and the volume of water they’re dissolved in: Students will discover the limits of bonding and dissolving related to concentration.


Student will observe how different elements yield differently charged ions, and relate those observations to position on the periodic table.
Extension Learning Goal:


Students will use stoichiometric calculations to determine the solubility, in g/L of table salt and the six other slightly soluble salts.
Background:  The base lesson is designed for high school students; to complement inquiry into ions and ionic bonding. The extension deepens the use of stoichiometry, and the ability to understand and calculate solubility.
Simulation Introduction: Allowing the students a few minutes to play with the controls enables them to discover the variables which the lesson addresses. Teams of two students per computer has been most effective.
Lesson: Projection of these procedures and questions
1) Have the students describe what they observe when they shake table salt into water. Ask them to test numbers of particles with different volumes.
a. How many particles of each element need to be present before the salt stops dissolving?

b. Is the ratio of particles to (water) volume consistent for differing amounts of water?

c. Is the ratio of Na ions to Cl ions, to salt molecules, consistent with differing volumes of water?

Discussion break - Ask the students to describe what they think an ion is, differences between ions, and the relationship between different ions.

2) Have the students test a variety of slightly soluble salts, noting the relationship between numbers of each ion pair (repeat of 1a and 1c).

a. Can you explain the differing ratios of element pairs in various salts?

b. Use your observation data to make a general statement about charges of different elements and how they bond.
3) Ask the students to use the design a salt tab to confirm and/or refine their statement about ionic charges and the resultant bonding.

a. Make a statement about the position of different elements on the periodic table, their ionic charges, and what you’ve observed about how they bond.
 Duration: 20 to 35 minutes, depending on how much discussion
Extension:
4) Using data from 1a derive the solubility of each of the six “slightly soluble salts”. Express your answers in g/L.
Here it is usually necessary to work through an example with the class; showing how to convert the number of particles(molecules) to moles, then to grams.

5) Can you demonstrate any trend in differences in solubility among these salts?

6) Describe your best reason or explanation for this trend.

Extension duration: 45 minutes or more as desired; for calculations and class discussion of answer # 5 and # 6.
