Ion Model Paper Lab

Instructions

(Designed by Jay Reimer, 2008 at GSIS)

Possible learning goals: (1) Students learn that ions only fit together in certain combinations (for example, two cations do not “fit” together.) (2) Student learn that multiples are not correct formulas, for example, you can have Li4O2, but you can also break it apart to Li2O and have all positive charges “matched” by negative charges proving it is a smaller “complete” formula unit. (3) This teaches that not just any “multivalent” ion will work out correctly. [This is possibly the most useful aspect of this modelling other than the kinesthetic value.] (4) This modeling helps students visualize the charges “being the same” on cations and anions; in other words balancing of charges.
1. Using the pattern (at end of document for printing), containing interlocking and complementary pieces which  model cation and anions - and which can be sized to model various valences, cut out the designated ions.

2. Note that a monovalent ions like Na will be a single pentagon with a single + charge.  Mg on the other hand will be two pentagons wide (twice as big as Na) to demonstrate its possession of  2 positive charges as an ion.  Similarly, negative ion will be the “female” pentagon (excuse the mechanic language) and the number of widths should be indicative of the charge.  See examples below...










3. Some multivalent ions like Fe should have TWO models:  one with +2 and one with +3.  The largest ions, Pb and Sn, will have maximum valences of +4 ... WOW!

4. Groups students (although they get more out of having to do this individually) and provide for some overlap in ions.  To have every kid cut out and make every ion is too much, but every kid should make a mixture of ions from each of the three categories and both cations and anions. So students get a template and cut out and label ions according to the ions you assign them.  I also have students write their names on the back of their ions (so I can check participation and errors after students have gone).

5. On tables (or lab benches), place formulas like Fe3P2 , CuO, CaBr2 , and so on.  Student bring their ion and build formula units.  It works well if they are not allowed (or cannot becuase or your arrangment) build a whole formula unit.  This forces them to cooperate with others and enter into discussions about why, “It has to be Fe2+ and not Fe3+ because...”  

6. Assessment:  You can This is also a great method for assessing how well students understand the “least common multiple” aspect of ionic formula units.  I cruise around as students work identifying errors in formula and ask students who made error to return and learn what is wrong about the ion they contributed.

7. See table below for common ions to use in making or identifying ionic compounds.
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