
C H A P T E R  9  

Chemical Names and 
Formulas 
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Big Idea:  Chemical bonding occurs as a result of attractive forces between particles. 
Pa Stds:  3.4.10.A.5,  3.4.10.A.6,  3.4.12.A.1 3.4.12.A.5 
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9-1 Naming ions 

 Monatomic ions-  
 consist of a single atom with a positive or negative charge resulting 

from the loss or gain of one or more valence electrons.   

 

Review:   

 When the metals in Groups 1A-3A lose electrons they 
form cations with “+” Charges equal to their group 
number.   

 

 The charge of any ion in Group A nonmetals is 
determined by subtracting 8 from the group number.   
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9-1 Naming ions 

 Groups 1B-8B, transition metals and Group 4A;  
 form more than one cation with different ionic charges.   
 The charges of the cations of many transition metal ions must be 

determined from the number of electrons lost.   
 
 Ex:  
 Fe3+   3 electrons lost 
 Fe2+     2 electrons lost 

 
 Cu+   1 electron lost 
 Cu+2  2 electrons lost 

 
 Exceptions:  Ag+, Zn+2, Cd+2 
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9-1 Naming ions 

Naming methods for ions with multiple charges: 

 1.  Stock system-  
 a Roman number in parentheses is placed after the name of 

the element to indicate the numerical value of the charge. 

   

 2.  Older, classical name of the element is used to 
form the root with different suffixes at the end of the 
word.   
 ous- is used to name the cation with lower charge. 

 Ic – used to name the ion with the higher of the two charges.   
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9-1 Naming ions 

 How to remember “ous” and “ic”: 
 The “high” one is the “i” one, and 

 The “low” one is the “o” one. 

 

Fe+2 = Ferrous 

 

Fe+3  = Ferric 
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9-1 Naming ions 

  Polyatomic ions-  
 ions composed of more than one atom.   

 The names of most end in ite or ate  
 meaning it contains O as well as another non-metal (usually) 

 

 Ite- indicates one less O atom than the ate ending.   
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“ate” is our 
baseline 

4 or 3 

• “ ate & ite” means it 
contains O 

• “ ate” can mean 3 or 4 
O’s 

•How can we tell? 

• If it’s in the 
square- 
• “ate”=4 O’s 

 

• If it’s in the 7- 
• “ate” =3 O’s 

(think 7-4) 
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9-1 Naming ions 

 Polyatomic suffixes 
 “ate”-base 

 “ite”=1 less O than “ate” 

 

 Polyatomic prefixes 
 “Per”=1 more O than “ate” 

 “Hypo”=2 less O than 
“ate” 

 

 “Bi” = H is included 

 

 ClO4
-   percholorate 

 ClO3
-  Chlorate 

 ClO2
-  Chlorite 

 ClO-     Hypochlorite 

 

 

 

 CO3
-2  Carbonate 

 HCO3
-  Bicarbonate or 

Hydrogen Carbonate 
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Naming and Writing Formulas 
for Ionic Compounds 
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9.2 Naming and Writing Formulas for Ionic 
Compounds 

 Early compounds named as the discoverer 
pleased: 
 Ex.  

 Potash, Plaster of paris, gypsum, lye, baking soda 

  
 Antoine Lavoisier 1743-1794 
 French chemist &Father of modern day chemistry,  
 recognized the importance of a method for naming compounds.   

 
 Binary compound- 
 is composed of two elements  
 can be either ionic or molecular.  
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9.2 Naming and Writing Formulas for Ionic 
Compounds 

 To name any binary ionic compound,  
 place the cation name first, followed by the anion name. 

 

 

 

 

 

 

 

 Note:  Binary compounds usually end in “ide” 

 

 

 

Compound Name 

MgCl2 Magnesium Chloride 

NaBr Sodium Bromide 

SrF2 Strontium Fluoride 
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9.2 Naming and Writing Formulas for Ionic 
Compounds 

 Naming a compound containing an ion w/ more than 1 
possible charge  
 Ex. 

 CuO  
 Cu is in B group,  

• either Cu (I) or Cu (II)  
 

 Need to work backwards 
• Oxygen is O2- and  
• it is a 1 to 1 ratio with Cu 
• Meaning charges must be equal and opposite 

 

 so  must be Cu 2+,  
 use naming method: Copper(II) oxide 
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9.2 Naming and Writing Formulas for Ionic 
Compounds 

Writing formulas for binary 
ionic compounds.   

1. Write the symbol for 
Cation first followed by 
anion 

2. Write charges for cation 
& anion as superscript 

3. Add subscripts to balance 
charges 

 Use crisscross method 

 Drop +/- signs 

4. Remove/erase charges 

 

 Write the formula for 
Iron(III) Oxide 

 

1. Fe O 

 

2. Fe+3O-2 

 

3. Fe+3O-2 

 

4. Fe2O3 
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9.2 Naming and Writing Formulas for Ionic 
Compounds 

Writing Formulas for compounds with polyatomic 
ions-  

 use crisscross method and parentheses. 
 Ex Calcium Nitrate 

 

 

 

 

 Lithium Carbonate 
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9.2 Naming and Writing Formulas for Ionic 
Compounds 

Naming compounds with polyatomic ions,  
 state the cation first then the anion. (Turn to 

p.257) 
Ex. 
LiCN       lithium cyanide 
(NH4)2C2O4         ammonium oxalate 

 
learning check 
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Naming and writing formulas 
for molecular compounds 
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9.3  Naming and writing formulas for molecular 
compounds 

 The prefix in the name of a binary molecular 
compound tells- 
 how many atoms of each element are present in each molecule 

of the compound.  

  

 Remember:  “molecular” compounds composed of 2 
nonmetals 

 

 Unlike ionic compounds, molecular compounds 
require prefixes to indicate number of atoms present. 
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9.3  Naming and writing formulas for molecular 
compounds 

 

 

 

 
 N2O       dinitrogen monoxide  

 Cl2O8       dichlorine octoxide 

 CO2        Carbon dioxide 

 CO          Carbon monoxide  

note: not necessary to write mono before the first atom 
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9.3  Naming and writing formulas for molecular 
compounds 

Writing formulas for Binary molecualr 
compounds 

  Work backwards! 
 Use the prefixes in the name to tell you the subscript of each 

element in the formula.  

 

 Then write the correct symbols for the two elements with the 
appropriate subscripts. 
 Ex.  

 Silicon Carbide 

 Dinitrogen tetraoxide 
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9.3  Naming and writing formulas for molecular 
compounds 

 Write the names for these molecular compounds.  

1. NCl3 

2. BCl3 

3. NI3 

4. SO3 

5. N2H4 

6. N2O3 
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9.3  Naming and writing formulas for molecular 
compounds 

Write the formulas or names for these 
molecular compounds.  

1. CS2 

2. carbon tetrabromide 

3. Cl2O7 

4. diphosphorus trioxide 
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9.3  Naming and writing formulas for molecular 
compounds 

Write the formulas for these binary molecular 
compounds.  

1. phosphorus pentachloride 

2. iodine heptafluoride 

3. chlorine trifluoride 

4. iodine dioxide 
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S E C T I O N  9 . 4  

Naming and Writing 
Formulas for Acids and Bases 

32 



33 



9-4 Naming and Writing Formulas for 
Acids and Bases 

 Acid-  

 is a compound that contains one or more hydrogen atoms 

  produces Hydrogen ions (H+) when dissolved in water.  

 

 Generic symbol---HnX    

Acid formulas begin w/ “H” 

X can be a monatomic or polyatomic anion 
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9-4 Naming and Writing Formulas for 
Acids and Bases 

3 Rules to Naming Acids 
 naming system depends on the name of the anion. 
 rules deals with an anion with suffixes: -ide, -ite, and –ate. 

 

When the name of the anion (X) ends in: 
1. -ide, (Binary) 
 the acid name begins “hydro-.”  
 The stem of the anion has the suffix -ic  
 followed by the word “acid. 

 Ex 
 HCl 
HBr 
HI  
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9-4 Naming and Writing Formulas for 
Acids and Bases 

When the name of the anion (X) ends in: 
2.  -ite, (polyatomic  XO3 or 2) 
  the acid name is the stem of the anion with the suffix -ous,  
 followed by the word acid.  

 H2SO3 

 HNO2 

 

3. -ate, (polyatomic  XO3 or 4) 
 the acid name is the stem of the anion with the suffix -ic  
 followed by the word acid 

 H2SO4 

 HNO3 
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9-4 Naming and Writing Formulas for 
Acids and Bases 
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9-4 Naming and Writing Formulas for 
Acids and Bases 
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9-4 Naming and Writing Formulas for 
Acids and Bases 

Give the names of these acids. (look @ table p. 257) 

 HNO2 

 HMnO4 

 HCN 

 H2S 
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9-4 Naming and Writing Formulas for 
Acids and Bases 

Names and Formulas for bases. 
 Base-  
 is an ionic compound that  
 produces hydroxide ions when dissolved in water. 
 USUALLY ENDS IN “OH”.   

 

 Bases are named in the same way other ionic compounds 
  the name of the cation followed by the anion.   

 Ex: 
 NaOH    sodium hydroxide  
 Al(OH)3  Aluminum hydroxide 
  KOH  Potasium hydroxide 
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9-4 Naming and Writing Formulas for 
Acids and Bases 

Write the names of these bases.  

 LiOH 

 Pb(OH)2 

 Mg(OH)2 

 Al(OH)3 
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9-4 Naming and Writing Formulas for 
Acids and Bases 

Assignment: 

 P 273 
 31 & 32 

 

 Read section 9.5 
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S E C T I O N  9 . 5  

The Laws Governing Formulas 
and Names 

43 
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9.5 The Laws Governing Formulas and Names 

 Law of definite proportions-  
 states that in samples of any chemical compound, the masses of the elements are 

always in the same proportions.   

 
 What is the ratio of Mg:S in MgS? 

 Atomic mass Mg=24.31g 
 Atomic mass S = 32.07g 
 Divide each by the latter value (32.07) 

24.31/32.07   :    32.07/32.07 
                                                         0.758        :              1 

 
  This mass ratio does not change no matter how the MgS is formed 

or the size of the sample.   
 

 Their proportions by mass must always be the same.   
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9.5 The Laws Governing Formulas and Names 

Law of multiple proportions-  

 stated by John Dalton,  

 whenever the same two elements form more than 
one compound,  
 the different masses of one element that combine with the 

same mass of the other element are in the ratio of small whole 
numbers.  

H   +    O 

 

H2O        H2O2 
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9.5 The Laws Governing Formulas and Names 

 What is the mass ratio of 
O:H in H2O2? 
 32g:2g  or  16:1 

 

 What is the mass ratio of 
O:H in H2O? 
 16g:2g    or 8:1 

 

 What is the O ratio in 
H2O2:H2O? 
 16:8 or 2:1 

 
Definite proportions 
Multiple proportions 
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Naming Chemical Compounds 
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9.5 The Laws Governing Formulas and Names 

Writing chemical formulas: 

 1. An ide ending generally indicates a binary 
compound.   

 2.  An ite or ate ending indicates a polyatomic ion 
that includes O is in the formula.   

 3.  Prefixes in a name generally indicate that the 
compound is molecular. 

 4.  A Roman Numeral after the name of a cation 
shows the ionic charge of the cation.   
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Writing Chemical Formulas 
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