
What’s in a Name

TEKS 7Aii

OBJECTIVES
1.  To learn naming and writing formulas for covalent (molecular) compounds.

2.  To learn naming and writing formulas for ionic compounds.

INTRODUCTION
Chemistry investigates chemical changes, i.e., chemical reactions that lead to the formation of millions different compounds.  There are rules that determine what elements can be present in a chemical compound and in what ratio.  There are also rules of how to name the compounds.  Chemical compounds are divided into ionic compounds and covalent (molecular) compounds.  In this laboratory, we will practice writing formulas and names for ionic and covalent compounds. At the beginning of each table there is a short explanation and an example.  Study the explanations carefully.  You will also be asked to make observations about some compounds that could be mistaken for one another. Follow the directions carefully.

A.  BINARY COVALENT (MOLECULAR) COMPOUNDS.

Binary = made of two elements.


Binary covalent compounds are composed of two nonmetals.

In binary covalent compounds, name of the first element is unchanged and the second element has ending -ide.  MEMORIZE and use prefixes: 



mono- (1), di- (2), tri- (3), tetra- (4), penta- (5),  hexa- (6), hepta- (7), octa- (8), 

nona- (9), deca- (10)
to indicate the number of atoms.  Selected compounds have common names which do not follow the rules.  Use common names for: H2O - water; NH3 - ammonia; and CH4 - methane.
EXAMPLE:
	Name
	Formula

	dinitrogen tetroxide
	N2O4


Fill in the following table according to the example above:

	Name
	Formula

	boron trifluoride
	

	carbon dioxide
	

	sulfur hexafluoride
	

	sulfur dichloride
	

	
	SO3

	
	SO2

	
	H2O

	
	NF3

	
	N2O5

	
	P4O10


B.  BINARY IONIC COMPOUNDS OF REPRESENTATIVE METALS.



Binary = made of two elements

Binary ionic compounds are composed of metal (cation) and nonmetal (anion).


Representative metals: 



group I = alkali metals (ionic charge +1);



group II = alkaline earth metals (ionic charge +2);



aluminum (ionic charge +3). 

In binary ionic compounds, name of the metal is unchanged and the nonmetal has ending -ide.  

DO NOT use prefixes: mono, di, tri, tetra, etc. with ionic compounds.

EXAMPLE:
	Cation
	Anion
	Formula
	Name

	Ca2+
	P3-
	Ca3P2
	calcium phosphide


Fill in the following table according to the example above:

	Cation
	Anion
	Formula
	Name

	
	
	
	sodium iodide

	
	
	
	aluminum sulfide

	
	
	
	magnesium oxide

	
	
	BaBr2
	

	
	
	Sr3N2
	


C.  BINARY IONIC COMPOUNDS OF METALS WITH VARIABLE CHARGES.
All metals which were not listed as “representative” (above, sec.  B) will be considered to be “metals with variable charges.”

In name of a transition metals, use Roman numeral (Stock system).


MEMORIZE Roman numerals (1-10): I, II, III, IV, V, VI, VII, VIII, IX, X

EXAMPLE:
	Cation
	Anion
	Formula
	Name

	Cu2+
	S2-
	CuS
	copper(II) sulfide


Fill in the following table according to the example above:

	Cation
	Anion
	Formula
	Name

	
	
	
	tungsten(VI) nitride

	
	
	
	titanium(IV) sulfide

	
	
	SnS2
	

	
	
	FeCl3
	

	
	
	FeCl2
	

	
	
	V2O5
	


D.  IONIC COMPOUNDS WITH POLYATOMIC  IONS
Salts are a special type of ionic compounds.  In salts, the cation is a metal (most commonly) or ammonium, NH4+.  The salt anion can be monoatomic ion (as in sec. B) or polyatomic.  

EXAMPLES:
	Cation
	Anion
	Formula
	Name

	Ca2+
	PO43-
	Ca3(PO4)2
	calcium phosphate

	Cu2+
	OH-
	Cu(OH)2
	copper(II) hydroxide


Fill in the following table according to the examples above:

	Cation
	Anion
	Formula
	Name

	
	
	
	iron(III) carbonate

	
	
	
	iron(II) carbonate

	
	
	
	sodium hydroxide

	
	
	
	silver(I) sulfate

	
	
	
	chromium(III) sulfate

	
	
	
	barium hydroxide

	
	
	
	ammonium phosphate

	
	
	
	sodium carbonate

	
	
	
	sodium bicarbonate

	
	
	
	aluminum nitrate

	
	
	Sr(OH)2
	

	
	
	KHCO3
	

	
	
	Mg3(PO4)2
	

	
	
	NH4NO3
	


Fill in the following table using what you have learned:

	Covalent or ionic
	Cation
	Anion
	Formula
	Name

	
	H+
	SO42-
	
	

	
	Fe3+
	OH-
	
	

	
	S4+
	Cl-
	
	

	
	
	
	
	chromium(III) chlorate

	
	
	
	
	ammonium sulfate

	
	NH4+
	HCO3-
	
	

	
	
	
	N2O4
	

	
	Pb4+
	CO32-
	
	

	
	
	
	CCl4
	

	
	
	
	
	silver nitrate

	
	Sn2+
	OH-
	
	

	
	Al3+
	NO2-
	
	

	
	
	
	
	copper(I) sulfite

	
	
	
	FeSO3
	

	
	
	
	Ca(C2H3O2)2
	

	
	
	
	
	diphosphorus pentoxide

	
	
	
	N2O
	


NOTE: When adding drops to a well-plate or a test tube, the dropper should NEVER be placed inside the test tube or well. This will contaminate the dropper and could affect your results AND those who follow. Failure to use good lab practices including wearing appropriate materials, notifying your instructor of spills or accidents, not disposing of materials properly will be considered a violation of the honor code. Along with consequences for that violation, you will be asked to leave the laboratory and will receive a zero on the lab.  In order to have a safe and successful lab you must all do your part to reset the station and be good stewards of the equipment and the space.

Create a data table to record your results.

Station 1:

Nitrogen dioxide is an orange-brown gas.  Dinitrogen tetraoxide is a colorless gas.

Put the tube into the hot water bath. Does it change color? What gas is formed when the tube is in hot water?

Carefully place the tube on towel on the lab bench.

Record your observations.

Station 2:

Sulfate versus sulfite. Sulfite is an oxidizing agent. It will react with hydrochloric acid to produce sulfur dioxide.  It will also cause bromine water to change from orange to colorless. Put 10 drops of sodium sulfate into test tubes one and two. Put 10 drops of sodium sulfite into test tubes three and four. Add 2 drops of hydrochloric acid to test tubes one and three. Record your observations. Put 2 drops of bromine water into test tubes two and four. Record your observations.  Pour the solutions into the appropriately marked waste container in the fume hood. Wash your test tubes and reset the station.

Station 3:

Iron II versus Iron III

Observe the different iron compounds.  Record your observations. Do not remove the covering of the beaker. You are making VISUAL observations only.

Magnesium oxide versus manganese dioxide.

Look at the two compounds and record your observations.

Station 4:

Halides and silver ions.

Put 5 drops of sodium iodide into test tube number one. Put 5 drops of sodium bromide into test tube number two. Put 5 drops of sodium chloride into test tube number three. Add one drop of silver nitrate to each of the test tubes. Record your observations (including where you see the change if you see one.) The silver waste MUST be put in the appropriately marked waste container. Wash the test tubes and reset the station.

Station 5
Carbonate and bicarbonate.

Make visual comparisons of the sodium carbonate and the sodium hydrogen carbonate. Using the spatula, add a small amount (about the size of a small match-head) of sodium carbonate to a test tube. Add the same amount of sodium hydrogen carbonate to the second test tube. Add 5 drops of acetic acid to each test tube. Record your observations. Put one drop each of the sodium carbonate and the sodium hydrogen carbonate on a piece of pH paper. Record the pH value. Wash the test tubes, throw away the used pH paper, and reset the station.

Station 6
Phosphate, hydrogen phosphate and dihydrogen phosphate

Put 5 drops of each solution into three wells of the well plate. Add one drop of universal indicator to each well. Record your observations.

Put 2 drops of each solution into three more wells. Add one drop of silver nitrate to each. Record your observations.

Use the appropriately marked pipette to remove the silver waste and put it in the waste container marked SILVER. Wash the well plate and reset the station.
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4.1 Naming Binary Compounds

Binary compounds are names by the following set of rules

· For compounds containing both a metal and a nonmetal, the metal is always names first. The nonmetal is names from the root element name.

· If the metal can have more than one charge (Type II), a Roman numeral is used to specify the charge.

· For binary compounds containing only nonmetals (Type III), prefixes are used to specify the number of atoms present.

4.2 Naming and Writing Formulas for More Complex Compounds
· Polyatomic ions are charged entities composed of several atoms bound together. They have special names and must be memorized.

· Naming ionic compounds containing polyatomic ions follows rules similar to those for naming binary compounds.

· The names of acids (molecules with on or more H+ ions attached to an anion) depend on whether the acid contains oxygen.

*** Please note the above chart assist with naming acids and bases – generally bases will not have the word based in them like acids do – bases generally end in hydroxide.

