Ion Dice Oxidation and Inorganic Nomenclature
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Ion dice is a fun and simple chemistry game that teaches students oxidation number, ionic bonding, and nomenclature.  The game is played similar to the common game Boggle.
I hope your students have as much fun learning about oxidation and ionic bonding as mine have.  We only teach binary compounds and no ion-complexes.  Thanks for looking.
-Chris Bires

Game Rules:
· 1-4 players at a table.
· Each round, one player rolls all six die for all players to use.
· Dice remain face-up and undisturbed during the round.  Players have 120 seconds to make as many valid compounds as they can, writing down the proper chemical formula (CuSO4) and the proper name of the chemical they produced (copper II sulfate).
· At the end of the time (or when all players are finished, if players do not want to use a timer), players compare their compounds by listing the name and formula of each compound found.
· Alternatively, instructors may have players pass their sheets to a classmate to score each compound for accuracy.
· Players get one point for each valid compound they produced and one point for each of these correct compounds that are correctly named. Students should be encouraged to check each other's lists for accuracy.

Note: oxidation states must equal zero for valid compounds-no ions (or polyatomic ions) should be allowed.  Also, names must follow IUPAC standards, including use of numerals for d-block metals.

The first player to 50 points (or whatever fits in your schedule) is the winner for the game.
Games should take 30-50 minutes.

Construction of Ion Dice
I found 3/4" and 1” wood cubes at Michaels or Hobby Lobby crafts (and online) and labelled them with a sharpie with the element's symbol and common oxidation state.  3D printed dice (and their STL’s will become available Fall 2019)

The number of diced used in play, and the ions in play should be flexible and adjust to the level of students playing.  I choose six die with common, simple ions for my first-year chemistry students, adding additional 1, 2, or 3 dice for gifted students and my chemistry AP class.

The list of ions below should not be considered exhaustive.  In fact, the addition of more d-block (transition), multi-valence metals as well as die with elements' symbols hidden would add an additional level of challenge to the game.
C. Bires 6/2019   https://www.youtube.com/c/ChristopherBiresBoulderCityHS   	birescm@nv.ccsd.net
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Red Ink, Red 3D Print (first year) (Die 1)
Copper (II)			Cu2+
Hydrogen			H+
Potassium			K+
Silver (I)			Ag+
Iron (III)			Fe3+
Ammonium			NH4+

Light Blue Ink, Blue 3D Print (first year) (Die 2)
Sodium			Na+
Barium				Ba2+
Calcium			Ca2+
Lead (II)			Pb2+
Magnesium			Mg2+
Mercury (II)     			Hg2+

Brown Ink, Black 3D Print (first year)(Die 3)
Hydroxide			OH-
Acetate			C2H3O2-
Nitrate				NO3-
Carbonate			CO32-
Hydride			H-
Phosphate			PO43-

Dark Blue Ink, Purple 3D Print (first year)(Die 4)
Chloride 			Cl-
Bromine			Br-
Iodine				I-
Sulfide				S2-
Fluoride			F-
Oxide				O2-

Green Ink, Orange 3D Print (first year) (Die 5)
Lithium			Li+
Aluminum			Al3+
Boron				B3+
Titanium (IV)			Ti4+
Cobalt (II)			Co2+
Strontium			Sr2+

Black Ink, White 3D Print (first year) (Die 6)
Carbide			C4-
Oxide				O2-
Phosphide			P3-
Nitride				N3-
Nitrate				NO3-
Sulfate				SO42-

Dark Blue Ink, Gold 3D Print (+AP) (Die 7)
Amide				NH2-
Hypochlorite			ClO-
[bookmark: _GoBack]Chlorite			ClO2-
Permanganate		MnO4-
Chromate			CrO42-
Thiosulfate			S2O32-

Dark Green Ink, Silver 3D Print (+AP) (Die 8)
Bisulfate			HSO4-
Cyanide			CN-
Bicarbonate			HCO3-
Peroxide			O22-
Nitrite				NO2-
Sulfite				SO32-

Thick Black Ink, Copper 3D Print (+AP) (Die 9)
Chlorate			ClO3-
Phosphite			PO33-
Perchlorate			ClO4-
Thiocyanate			SCN-
Dichromate 			Cr2O72-
Oxalate			C2O42-
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