Chemistry Name:
Chemical Names and Formulas Period:
Study Guide
(keep this handy!)

| Is it an lonic Compound, a Molecule or an Acid?

Fact — Substances containing 2 or more elements are compounds.

Fact — Compounds can be recognized by their first element:

a) lonic Compounds (cations and anions) — begin with a metal element
b) Molecules (two non-mental atoms) — begin with a non-metal element
c) Acids (special kind of molecule) — begin with hydrogen

lonic Compounds

Fact — Ionic Compounds contain cations and anions.

a) Cations are always metal ions and are listed first.
example 1: NaBr sodium bromide

example 2: Ca(OH), calcium hydroxide

b) Anions are always non-metal ions and are listed second. Additionally, all single element anions (except

for hydroxide, OH™ and cyanide, CN") end in —ide.
example 1: NaBr sodium bromide

example 2: Ca(OH), calcium hydroxide

»  Remember: It is easy to h“-ide” a single-element anion, it is so skinny/

c) The total positive charge from the cations must be balanced by the total negative charge from the

anions. Remember to “criss-cross” and then reduce!

example 1: Na'" Br" » NaBr sodium bromide
(HAH +(1)(1-) =0
+1 + -1 =0
example 2: Ca’* (OH)" ——» Ca’ (OH),” —— Ca(OH), calcium hydroxide
HEH+MA-) =0 bHEH+@a-)=0
2+ -1 20 2+ 2 =0
no yes

| Group A Metals - Cations

Fact — Group A metals always lose electrons to form cations that always have only one assigned charge.

a) You can determine the charge of a group A cation by element position in the period table.

example 1: Group 1A 1+ charge Na loses 1 electron ~———— Na '™

example 2: Group 2A 2+ charge Ca loses 2 electrons —— Ca”"

example 3: Group 3A 3+ charge Al loses 3 electrons ————— » Al°"



| Transition Metals - Cations

Fact — Transition metals always lose electrons to form cations that may have more than one assigned charge. The
charge is noted in the name by using Roman Numerals.

a) You can calculate the transition metal charge from the formula (see ionic compounds part ¢). You don’t
need to memorize the charges!

example 1: Fe 2+ charge Fe loses 2 electrons ——— Fe*" ———— iron (II)

example 2: Fe 3+ charge Fe loses 3 electrons ——— % Fe’" —— piron (III)

Group A Non-Metals - Anions

Fact — Non-Metal elements always gain electrons to form anions that always have only one assigned charge.

a) You can determine the charge of a group A anion by element position in the period table.

example 1:  Group 7A 1- charge Cl gains 1 electon ———p CI" —» chloride
example 2:  Group 6A 2- charge O gains 2 electrons ——» O ——p oxide
example 3:  Group 5A 3- charge P gains 3 electrons —» P * ——— phosphide

Polyatomic lons

Fact — Polyatomic ions are always anions except for NH,'* (ammonium).

Fact — You must memorize the polyatomic symbols, charges and names given in the nomenclature packet.
However, there are some trends and rules that may help you memorize your polyatomic ions:

a) Polyatomic anions that contain oxygen (O) end in either —ate or —ite.
examples: SO41' sulfate C2H3021' acetate

SO," sulfite C,0.5 oxalate

b) Polyatomic anions ending in —ate have 3 oxygen atoms, polyatomics ending in —ite have 2 oxygen atoms.
Exceptions: P, S, Cr, As (where —ate has 4 oxygen atoms, and —ite has 3 oxygen atoms)

example 1: PO, phosphate example 2: NO," nitrate
PO;™ phosphite NO," nitrite

=  Remember: the polyatomic anion “ate” its fill of oxygen, vs. eating light (“ite”, fewer oxygens)
= Remember: Cl-O-Si-N-C (the door is 2/3 closing)
»  Remember: Cr-O-P-S (the “crop” pants are 3/4 length)

¢) Adding a hydrogen ion (H") to a polyatomic anion adds a +1 to the charge and “hydrogen” to the name.

example 1: PO* phosphate
HPO,> hydrogen phosphate
H,PO," dihydrogen phosphate
example 2: PO,* phosphite
HPO:> hydrogen phosphite

H,PO;" dihydrogen phosphite



d) The prefix “hypo-" subtracts 1 oxygen atom, the prefix “per-" adds 1 oxygen atom.
example 1: Clo," chlorite
ClO" hypochlorite
example 2: Clo," chlorate
Clo," perchlorate
e) Similar to single element anions, two binary (2-element) polyatomic anions end in “—ide
example 1: CN " cyanide
example 2: OH " hydroxide
Molecules

Fact — Molecules always contain 2 or more non-metals.

a)
b)

Non-metals are located to the right of the stair-step in the period table.

Molecules only are named using the Greek prefix method. NEVER reduce molecule subscripts/

example 1: CcO carbon monoxide

example 2: S,Cl, disulfur tetrachloride
Greek prefixes include:

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

9 nona-
10 deca-

Acids

Fact — Acids always contain H" cations.

a)

b)

c)

The H atoms are always listed first in the molecule.

example 1: HF hydrofluoric acid

example 2: H,SO, sulfuric acid

Binary acids (acids with only 2 elements) always start with “hydroe-" and end in “-ic”.
example 1: HCI hydrochloric acid

example 2: HBr hydrobromic acid

Polyatomic anion or oxyacids always contain oxygen in the polyatomic anion.

example 1: HNO; nitric acid (nitrate ion — nitric acid)

example 2: HNO, nitrous acid (nitrite ion — nitrous acid)

Naming Flowchart — see next page!




Naming Compounds Flowchart

Does it begin with an “H”?

No

I— Yes

Does it begin with a nonmetal? |mmm vyeg
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HOW TO NAME ACIDS
Anion Ending Acid Name
-ide Hydro ic Acid
-ate ic Acid
-ite ous Acid

HOW TO NAME MOLECULAR COMPOUNDS

Use prefixes:
mono- (only on second element)
di-
tri-
tetra-
penta-
hexa-
hepta-
octa-
nano-
deca-

— O 00 13N N A WM~

Does it begin with a
Group A metal?
(1A, 2A, 3A)

HOW TO NAME IONIC COMPOUNDS WITH
TRANSITION METALS (Group “B”)

Name the first element, followed by its charge in Roman
Numerals
Ex: NiCl, = Nickel (II) Chloride

To find the metal charge, “uncross-cross” the formula.
The cation charge is correct ONLY IF the anion charge
is correct. Otherwise, double or triple the charge.

l/

Does it contain a
polyatomic ion?

No

e Yes

(Polyatomic ions are negative anions . .

HOW TO NAME IONIC COMPOUNDS WITH
POLYATOMIC IONS

Name the first element (or “ammonium” for NH;"),
then the polyatomic ion.

. except for NH,")

|

HOW TO NAME BINARY IONIC
COMPOUNDS

Name the first element (cation),
followed by the second element (anion)
which ends with an —ide.




