Chemical Names and


Name ____________________

Formulas Tutorial 



Class ___ Date ____________
The objective of this tutorial is to learn to use chemical names to write the formulas and use chemical formulas to write the names.
1.
Chemical formulas are important because they tell you how many and what kind of atoms are in a compound (like H2O).  Chemical names are also important because we rarely refer to chemicals (like H2O) by their formulas.  Circle the ones that your group has heard of.  Write the chemical formulas for any you know or can guess.  
· quicksilver

· baking soda

· limestone

· marble

laughing gas

· lye

· milk of magnesia

· table salt

· dry ice

How many have you heard of?  ________

How many chemical formulas do you know or can you guess? ____

2.
Check with the answer key the teacher has and write the formulas.

How many did you get correct? ____
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3.
These are all called common names, since the name itself does not tell you what the chemical formula is.  However, a systematic name can be used to find the chemical formula, and the formula can be used to write the name.  The system for naming chemicals is controlled by the International Union for Pure and Applied Chemistry (IUPAC, pronounced eye-YOU-pack). 
[image: image2.wmf]4.
Chemical Formulas list the numbers and types of atoms that make up a compound.  
[image: image3.wmf][image: image4.wmf]For example, C3H8 has ____ carbon atoms and ____ hydrogen atoms.  Parentheses can also be used such as in Al2(SO4)3 to show how many groups of atoms are present.  In this example, there are ____ aluminum atoms, but also ____ groups of SO4.  Each SO4 has ____ sulfur and ____ oxygen atoms, so Al2(SO4)3 has ____ sulfur atoms and ____ oxygen atoms.  Although S3O12 might seem like it means the same thing as (SO4)3, you’ll see soon why (SO4)3 is better.

Check your answers to this problem on the last page before moving on.  If you got them all correct, you may celebrate by clenching your fist and saying, “Yesssss!” if you want to.
Naming Ionic Compounds (Type I and Type II binary compounds)

5.
Ionic compounds always have one type of cation ( + charge) and one type of anion ( – charge).



Get a copy of Common Ion Chart, which you will need to know how to use.  This is a reference table like the periodic table that you’ll get to use on tests.  (If you take AP Chemistry or another college chemistry course you’ll be expected to memorize these ions.  But you don’t have to memorize them for Bly because he is not that cruel…or is he?).

Looking at the common ion chart, it is organized into two major sections.  ____________ ions have only one atom (like K+ or S2–).  ________________ ions, have more than one atom in a molecule or compound (like NH4+, OH–, or Cr2O72–).  

6.
Ionic compounds are named with the name of the cation first, and the anion second.  It’s that easy. 


For example, NaCl.  The cation is listed first.  Looking at the common ion chart, Na+ is named ____________   Most monatomic cations are named the same as the element that produces them.



The anion is listed second.  Cl– on the Common Ion Chart is called ______________.  The element Cl is chlorine, but the ion is called chloride.  Here’s a rule for you: monatomic anions have an -ide ending.



So, NaCl is called sodium chloride.

7.
Try these examples one at a time, then check with your group members.  THEN, look at the answers on the last page.  Don’t cheat and look at the answers first.  Remember, every time you cheat, baby Simba cries. 
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a.
MgI2.  The formula of the cation is ______ and anion is  ______.  

The name of the compound is the name of the cation and then of the anion.  The compound is named ________________.


b.
K2S. Cation is ______, anion is ______, the name is _____________.

8.
Write the formula.



How do you find the formula of magnesium chloride?  How many Mg2+ ions and how many Cl– ions does it contain?  Look at the charges.  In any ionic compound, the total charge must be neutral.  Since the cation has a 2+ charge and the anion has a 1– charge, in order to balance the charges the compound must  have ____ of the cation and ____ of the anion.  Therefore the formula is MgCl2.

If you are ahead of your group, help them get caught up.  If they’re not working on the packet (talking to someone, daydreaming, sleeping, playing computer games, going to the bathroom too much, etc.), tell them that they’re stealing your learning and they need to get focused for their own sake and for yours.  When everyone is together again, try these examples.  Again, only look at each answer after trying each problem.

a.
For silver oxide, what is the formula of the cation? ________      

Anion?  ________.  

To balance the charges, we will need _____ of the cation and _____ of the anion.  

Therefore, the formula is ____________.
b.
Cesium chloride      Cation: _____.  Anion: _____.  Formula: __________.
c. Barium sulfide
Cation: _____.  Anion: _____.  Formula: __________.
9. Some transition metals can make more than one ion.  For example, Copper can make Cu+ and Cu2+ .  The name of Cu+ is copper (I) and the name of Cu2+ is ___________________. 

a.
Iron (II) chloride  Cation: _____.  Anion: _____.  Formula: __________.
b. Iron (III) nitride   Cation: _____.  Anion: _____.  Formula: __________.
10. Polyatomic ions have more than one atom.  
Use parenthesis “( )” when there is more than one polyatomic ion.
Example:
Barium nitrate:           Cation: Ba2+        Anion: NO3-      Formula: Ba(NO3)2
*Do not use parenthesis when there is only one polyatomic ion:
Sodium nitrate            Cation: Na+        Anion: NO3-      Formula: NaNO3
a. NaNO3 has ______(number) Na2+ and _____ NO3- 
b. Ba(NO3)2 has ______ Ba2+ and _____ NO3- 
c.
calcium bromate

Cation: _____.  Anion: _____.  Formula: __________.
d.
iron(III) hydroxide
 Cation: _____.  Anion: _____.  Formula: _________.

e.
lead(II) phosphate
Cation: _____.  Anion: _____.  Formula: __________.

***Stop***

Naming Covalent Compounds (Type III binary compounds)
11.
A covalent binary compound is composed of only two elements – both nonmetals.  Why must they both be nonmetals?  (Answer here then check with your group.)

Name the first element first, then the second one.
-Use prefixes (mono, di…) to indicate the number of atoms of each element
-The first element is just named, but the second element changes to have an -ide ending.  See your “Common Ion Chart” for the ones that end in “ide.”
For example, the compound N2O5 is named dinitrogen pentoxide.


di- means 2, pent- means 5.  See p. 104 for more prefixes.
Mono = 1, di = 2, tri = 3, tetra = 4, penta = 5, hexa = 6, hepta = 7, octa = 8,
Nona = 8, deca = 10
a.
Name P3O5
_________________
b.
N2S
________________

If there is only one atom of the element listed first, you can omit the prefix mono- from that element only.  For example, CO2 is called carbon dioxide, not monocarbon dioxide.  Also, CO is carbon monoxide (still need mono- on second element).

c.
Name SF6
__________________
e.
PCl5
_________________

d.
As2O5
 _____________________
f.
H2O _________________
Summary
12.
You now know how to name ionic compounds and covalent compounds.
a.
Which uses prefixes for numbers, like mono, di, tri, etc.? 
[ Covalent compounds  /  ionic compounds  ] (circle one)
b.
Which type uses names and formulas off of your Common Ion Chart? 
[ Covalent compounds  /  ionic compounds  ]
c.
Which type is used when two different nonmetals bond?

[ Covalent compounds  /  ionic compounds  ]
d.
Which type might contain more than two elements?


[ Covalent compounds  /  ionic compounds  ]
e. Which type do you think is easier to work with?



f. [ Covalent compounds  /  ionic compounds  ]

Explain why.
13.
You should also be aware of a couple more naming systems, but you don’t need to learn them quite as well.

a.
Cation suffixes.  The older system for naming cations with two common possibilities for the charge was to use the Latin name of the metal and either–ous or –ic as a suffix.  The suffix –ous is used for the ion with the smaller of the two possible charges, and –ic for the larger.  So rather than calling Cu+ and Cu2+ copper(I) and copper(II), they would be cuprous and cupric.  Cuprous chloride is CuCl, while cupric chloride is CuCl2.  Iron compounds start with ferr- (ferrous, ferric), tin is stan- (stannous), lead is plumb- (plumbous), etc.  Some of these names are still commonly used, so you should know how to use these if you have to, but the roman numeral system (called the Stock system) is much preferred.

Name these compounds using cation suffixes:

i.
FeO


___________________________

ii.
FePO4

___________________________

iii.
Sn(SO4)2
___________________________
b.
Oxyanions.  This system you just need to be aware of.  You do NOT need to memorize this system.  Anions that contain oxygen are named by how many oxygen atoms they contain.  For example, 

ClO– is hypochlorite

ClO2– is chlorite

ClO3– is chlorate 

ClO4– is perchlorate


For any other halogen, substitute the beginning of the name for chlor in these examples.  See your Common Ion Chart for some examples.

c. Acids. Read this section on p. 113-114 in the book.  This will be given to you on a test:

Hydro- + -ic = no oxygen in the anion.
-ic = anion ends in “-ate”

-ous = anion ends in “-ite”


Write the formulas for these acids:

1. HCl ______________________________
2. H2SO4 ___________________________

3. HClO3 ____________________________

Answers to selected problems

4.
3, 8, 2, 3, 1, 4, 3, 12

7.  a.
The cation Mg2+ on the blue sheet is magnesium, and the anion I– is iodide (NOT I22–).  So the name is magnesium iodide.

b.
Cation is always listed first.  K+ is on the blue sheet, so that must be the cation.  S2- is the anion, so the name is potassium sulfide.
8.  a.
On the common ion chart, silver is listed as Ag+ and oxide as O2–.  One of each ion would give us a 1– charge overall, so the formula is not AgO.  We need two positive charges to balance the two negatives, so the formula is Ag2O.  (Note that you do not write charges in the chemical formulas.)
b. 
Cesium is Ce2+ and chloride is Cl-, so you need one 1- chloride to balance the 1+ on cesium.  So the formula is CeCl.
c.
Barium is Ba2+, sulfide is S2–.  Since just one of each ion will balance the charges, we get BaS as the formula.

Since an ionic compound can only be one cation and one anion, everything else (C and O atoms) must be part of the anion.  The anion CO32– is on the blue sheet, so that’s it.  (Remember polyatomic ions.)  The name is potassium carbonate.

9. a. Iron (II) has a 2+ charge, so the formula is FeCl2.

10. 
a. NaNO3 has 1 Na2+ ion and 1 NO3- ion 
b. 1, 2
c. Calcium is Ca2+.  The bromate ion is a polyatomic ion, BrO3–.  Since the cation has a 2+ charge and anion has 1– charge, we’ll need one cation and two anions.  When you need more than one of a polyatomic ion, you use parentheses.  So the way you write the formula is Ca(BrO3)2.  

d. If you look for iron on the blue sheet, you’ll find two versions, Fe2+ and Fe3+.  Many transition metals (and a couple of non-transition metals like tin and lead) can make more than one type of cation.  Since the charge determines the formula, the name needs to indicate the charge.  This is done by including Roman numerals in the name of the cation.  (Anions never do this.)  So iron(II) is Fe2+ and iron(III) would be Fe3+.  Now this is just like any other problem.  The cation is 3+ and the anion, OH–, is 1–.  You therefore need 1 cation and 3 anions to make Fe(OH)3.

e. Here you’ve got a cation, Pb2+ with 2+ charge and anion PO43– with 3– charge.  One of each won’t balance out (would give you a total charge of zero).  You can’t just take two or three of one of them to make it neutral either.  The simplest way to do it is to take 3 cations (so a total positive charge of ___+) and 2 anions (total negative charge of ___–).  This balances out the charge and gives a formula of Pb3(PO4)2.

13 a.

i.
Since the common ion chart tells us that the anion is O2– with a 2– charge and we know the charges have to be equal, then the cation must be Fe2+.  The two choices for iron, according to the blue sheet, are 2+ and 3+.  Since this is the smaller one, it is called ferrous.  The name is therefore ferrous oxide.

ii.
PO4 is phosphate, and it has a 3– charge (PO43–).  Therefore Fe must have a 3+ charge (Fe3+).  Ferric phosphate.

iii.
Again, charges must cancel.  Each SO4 has 2– charge and there are 2 of them, so the total negative charge is 4–.  Tin can have either 2+ or 4+ charge, so the 4+ must be the 
–ic one.  Stannic sulfate.
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