Ionic Compound Names & Formulas

 (Chemistry:  Matter & Change, chapter 8.3)

I. Naming Conventions

A. General comments on naming

1. Naming is a major feature of chemistry, and you will spend a significant amount of time learning naming systems.  Complete the following analogies:

•
  Naming | chemistry  -as-  multiplication tables | ____________

•  Chemical name | chemistry  -as-  spelling |  ______________

B. Ionic Compounds

1. Ions do not exist as single particles.  Instead, we identify the ______________ ratio of the ions involved.  This ratio is called the “____________   ____________.”

a. Formula unit for sodium phosphide is ___________________

2. The total number of  __________ gained by the nonmetallic ions must equal the total number of electrons lost by the ______________ ions.  The net charge of an ionic compound is ______________.

3. Binary ionic compounds are composed of two ____________ ions, such as Mg2+ or F1-.  What is the formula for the:

a. Beryllium ion? ______________

b. Iodide ion? ______________

c. Nitride ion? ______________

d. Aluminum ion? ______________

e. Note:  most transition metals can form several different ______________ ions.  For the transition metals, you will need to memorize the potential ion charges for the following:  copper, iron, lead, tin. [See below.]

4. The charge of a monatomic ion is its ________________ number.  Sometimes this is also called the _____________  _____________.  The oxidation number of an element in an ionic compound is:

_________________________________________________________ 

_________________________________________________________ 

5. An oxidation number can be either ____________, if electron(s) is(are) lost, or _______________ if an electron(s) is(are) gained.

6. In an ionic compound, oppositely charged ions combine in definite proportions to form a compound with no ____________ charge.

a. In ionic compounds the symbol of the __________ is written first, followed by the symbol of the ____________.  _______________ numbers are written after each ion to indicate the number of each ion in the ionic formula unit.  An atomic element symbol with no subscript carries an “implied” subscript of 1. For example MgCl2 has a single magnesium atom, even though there is no subscript “1” for the Mg.

II. Naming Ionic Compounds 

a. [from:  http://www.ausetute.com.au/wriiform.html and http://misterguch.brinkster.net/ionic.html]
B. Cations 

1. ... are named first (and written first in fomulae.)

a. may be monatomic (like magnesium, Mg2+ or hydrogen H+) or polyatomic (like ammonium, NH41+)
2. For metals that have only one valence, the name of the metal is used.

a. Rb can have only one valence:  _______.  The Rb cation is named:  __________________________

b. Ca can have only one valence:  _______.  The Ca cation is named:  __________________________

c. Mg can have only one valence: _______.  The Mg cation is named: __________________________

d. K can have only one valence:  _______.  The K cation is named:  __________________________

e. Al can have only one valence: _______.  The Al cation is named: __________________________

f. Zn can have only one valence: _______.  The Zn cation is named: __________________________

g. Ag can have only one valence: _______.  The Ag cation is named: __________________________

3. H can sometimes form a cation with a valence of:  _______ The H cation is named: ________________________

a. Ammonium (NH41+ ) is not monatomic, but it does have only one valence: ___ the ammonium cation is called ammonium.
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4. For metals that have more than one oxidation number (valence):

a.  the name of the metal is followed by the valence in Roman numerals in brackets, ie. copper (II) ...

b. -OR- by using the suffix –ous for the lowest valence and –ic for the highest valence; with the Latin name.  See table above.
5. Examples
a. An ionic compound of copper and iodine would be: 
i. CuI, would be named copper (I) iodide or cuprous iodide
b. An ionic compound of copper and chlorine would be: 
i. CuCl, would be named copper (I) chloride or cuprous chloride
c. An ionic compound of copper and oxygen would be: 
i. Cu2O, would be named copper (I) oxide or cuprous oxide
d. An ionic compound of copper and sulfate would be:

i. CuSO4, named copper (II) sulfate or cupric sulfate
C. Anions  
[see also: < http://en.wikipedia.org/wiki/Naming_ionic_compounds>]
1. ... are named second (and written second in formula.)

2. may be monatomic (like oxygen, O2- ) or polyatomic (like sulfate, SO42-)

a. Negatively charged elements (monatomic ions) have the suffix “-ide.”  See the following examples:
b. Fluoride, (F1- ), 

c. Chloride, (Cl1- ), 

d. ______________, (O2- )

e. ______________, (S2- )

f. ______________, (Br1- )

g. ______________, (I1- )

h. ______________, (N3- )

i. ______________, (P3- )

j. ______________, (H1- ) note that H can form cation or anion....
k. Polyatomic ions (which include oxygen in the anion) have the suffixes -ate or -ite. Polyatomic anions ending in "ate" haves more O than the anion ending in "ite"

l. sulfate (SO42- ) has 1 more oxygen than sulfite (SO32-), 

m. nitrate (NO31- ) has 1 more oxygen than nitrite (NO21- ) 

n. carbonate (CO32-),  (“carbonite” is never used; CO22-)

o. phosphate (PO43- )  has more oxygen than phosphite (PO33-)
p. permanganate (MnO41- ) is also called “manganate;” other forms rarely seen or used
q. chlorate (ClO31-  ) has more oxygen than chlorite (ClO21-  )

r. Exception: OH1- is named hydroxide 
D. For a more complete list of anions see: <http://en.wikipedia.org/wiki/Polyatomic_ion>
Questions
E. Questions & practice

1. Terms and definitions

2. Cation

3. Anion

4. Ionize

5. Formula unit

6. Net charge

7. Oxidation number

8. Valence (with respect to ions)

9. Monatomic

10. Polyatomic

F. Monatomic ions

1. NaCl ____________________________________

2. MgO ____________________________________

3. LiH _____________________________________

4. H2S _____________________________________

5. MgF2 ____________________________________

6. K2O _____________________________________

7. HCl _____________________________________

8. CaBr2 ____________________________________

9. Cs3N _____________________________________

G. Ionic Compounds containing polyatomic ions
1. NaOH _____________________________________

2. CaCO3 _____________________________________

3. Ag2SO4 _____________________________________

4. Zn(SO3)2 _____________________________________

5. Ag2SO4  _____________________________________

6. Mg(SO4)2  ___________________________________

7. Ba(NO3)2 _____________________________________

8. Mg(NO2)2 _____________________________________

9. (NH4)3PO4  __________________________________

H. Ionic compounds containing transition metal ions

1. FeS _____________________________________

-or- _______________________________________

2. Cu3N2  ____________________________________

-or- _______________________________________

3. Pb(CO3)2  __________________________________

-or- _______________________________________

4. FeSO4  _____________________________________

-or- ________________________________________

5. FeSO3  _____________________________________

-or- ________________________________________
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Objectives to cover/teach/learn
8.6  Knows that the number of electrons in an atom determines whether the atom is electrically neutral or an ion (i.e., electrically neutral atoms contain equal numbers of protons and electrons; a positively charged atom has lost one or more electrons; a negatively charged atom has gained one or more electrons)
8.1.2 Describe the formation of ionic bonds by electron loss and gain

8.1 Illustrate and explain the formation of ionic, covalent & metallic bonds

8.1.1 Name and write formulas for some common ionic, and molecular compounds, using the Periodic Table and a list of ions

8.1.5 Describe the oxyacids, oxyanions, specifically (NO3-,ClO3-,CO32-, SO42-PO43-)

8.1.6 Name and write formulas for some common polyatomic ionic compounds (CuSO4 , CaCO3 ect)

8.1.3 Teach multivalent metals (limit to 4 simple metals- Cu,Fe, Sn,Pb) including writing formulas with roman numerals and the suffix “ous” and “ic”

8.1.7 Describe metallic bonding as a positive ion lattice in an electron ‘sea’ to explain malleability and conductivity

8.1.4 Describe the formation of single covalent bonds and the formation of diatomic gases (O2, N2, F2) and explain why Nobel gases (Ideal gases) are monatomic (stable octet)

