
Chemical Names & Formulas 
Chapter 9 
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Quick Reminders (or brand new?) 
• A compound is a chemical combination of two or 

more elements (like the pre-class ones). 
 

• Subscripts indicate how many atoms of an 
element are present. 

▫ H2O = 2 Hydrogen, 1 Oxygen 

▫ CO2 = 1 Carbon, 2 Oxygen 
 

• Note that subscripts only apply to the letter next 
to them (unless there are parentheses). 
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Quick Reminders (or brand new?) 

• Chemists don’t write ones. 

▫ Na+ has a charge of 1+. 

▫ Cl- has a charge of 1-. 

▫ K2S has one sulfur atom. 
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Quick Reminders (or brand new?) 

• For elements whose symbols have two letters (or 
even three), only the first letter is capitalized. 

▫ For example, Cesium is abbreviated Cs. 

▫ If you write CS, another person might think it’s  a 
compound of Carbon (C) and Sulfur (S). 
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Review 

• What is a cation? 

 

• Which group of elements tend to form cations? 
 

• What is an anion? 
 

• Which group of elements tend to form anions? 
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Cations and Anions 

• And since cations 
and anions attract 
one another… 
 

• They form ionic 
bonds, making 
ionic compounds. 
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Need to Know Information 

• What kind of elements are involved? 
 Metal, nonmetal, or metalloid. 

 

• How many elements are there? 
 2 – binary compound 

 3 – ternary compound (usually has a polyatomic ion) 
 

• What kind of charge does it create? 
 Positive, negative, or neutral. 

 

• Are there polyatomic ions? 

7 



Predicting Ionic Charges 

Alkali - Group 1A: Lose 1 electron to form 1+ ions 

H+ Li+ Na+ K+ 
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Predicting Ionic Charges 

Alkaline Earth - Group 2A: Loses 2 electrons to form 2+ ions 

Be2+ Mg2+ Ca2+ Sr2+ Ba2+ 
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Predicting Ionic Charges 
Group 3A:            Loses 3  

electrons to form  
3+ ions 

B3+ Al3+ Ga3+ 
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Predicting Ionic Charges 
Group 4A:              Lose 4  

electrons or gain  
4 electrons? 

Neither! Group 4A 
elements rarely form 
ions. 
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Predicting Ionic Charges 

Group 5A:              Gains 3  
electrons to form  
3- ions 

N3- 

P3- 

As3- 

Nitride 

Phosphide 

Arsenide 
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Predicting Ionic Charges 

Group 6A:              Gains 2  
electrons to form  
2- ions 

O2- 

S2- 

Se2- 

Oxide 

Sulfide 

Selenide 
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Predicting Ionic Charges 
Halogens 
Group 7A:              Gains 1  

electron to form  
1- ions 

F1- 

Cl1- 

Br1- 

Fluoride 

Chloride 

Bromide 

I1- Iodide 
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Predicting Ionic Charges 

Group 8A:              Stable Noble 
gases do not form 
ions! 

15 



Predicting Ionic Charges 
Groups 1B-8B:                     Many transition elements  

                    have more than one possible oxidation   
                                                                             state. Iron(II) = Fe2+ Iron(III) = Fe3+ 
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Common Multivalent Elements 

• Copper (Cu) – either 1 or 2 valence electrons. 
▫ Copper (I) or Copper (II) – 1+ or 2+ 

 

• Nickel (Ni) – either 2 or 3 valence electrons. 
▫ Nickel (II) or Nickel (III) – 2+ or 3+ 

 
• Iron (Fe) – either 2 or 3 valence electrons. 

▫ Iron (II) or Iron (III) – 2+ or 3+ 

 
• Lead (Pb) – either 2 or 4 valence electrons. 

▫ Lead (II) or Lead (IV) – 2+ or 4+ 

 
• Tin (Sn) – either 2 or 4 valence electrons. 

▫ Tin (II) or Tin (IV) – 2+ or 4+ 

 
• Mercury (Hg) – either 1 or 2 valence electrons. 

▫ Mercury (I) or Mercury (II) – 1+ or 2+ 
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Predicting Ionic Charges 
Groups 1B-8B:                     Some transition elements  

                   have only one possible oxidation state. 

Zinc = Zn2+ Silver = Ag+ Nickel= Ni2+ 

Gold= Au3+ 
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Binary Ionic Compounds 

• What does binary mean? 

▫ Two 

▫ Contains 2 elements 
 

• What is an ionic compound? 

▫ Formed between a metal and a nonmetal 
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Binary Ionic Compounds 

• Elements to Formulas 

▫ Identify cation/anion (with charges) 

▫ Roman numerals for transition & other 
multivalent metals! 
 
 
 

▫ Put the cation symbol first, then the anion 
 
 

 

▫ Drop & Cross to balance charges 
 

Example 
Potassium and Fluorine 

Cation – K+ Anion– F- 

 
K+ F- 

 

 
KF 
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Binary Ionic Compounds Practice 
• Calcium and Bromine 

 
• Copper(II) and Oxygen 

 
• Lithium and Sulfur 

 
• Mercury(I) and Oxygen 

 
• Aluminum and Chlorine 

 
• Lead(IV) and Sulfur 

 
• Potassium and Sulfur 

 
• Beryllium and Bromine 

 
• Cobalt(II) and Phosphorus 

 
• Tin(IV) and Chlorine 
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Binary Ionic Compounds 

• Formulas to Names 

▫ Write the name of the cation (Roman numerals 
with multivalent transition metals) 
 
 
 

▫ Write the name of the anion 

 Drop the ending 

 Add –ide  
 

▫ Combine cation then anion 
 

Example 
KF 

K+– Potassium  

 
F-– Fluorine becomes 

Fluoride 

 

 
Potassium fluoride 
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Binary Ionic Compounds Practice 
• CaBr2 

 

• Hg2O 

 

• NaCl 
 

• CoCl2 

 

• AlCl3 
 

• K2S 
 

• CrCl2 
 

• Na3P 
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Binary Ionic Compounds 

 with Transition Metals 
• Elements to Formulas 

▫ Identify cation/anion (with charges) 
 
 
 

▫ Put the cation symbol first, then the anion 
 
 

 

▫ Drop & Cross to balance charges 
 

Example 
Iron(III) and Chlorine 

Cation – Fe3+ Anion– Cl- 

 
Fe3+ Cl- 

 

 
FeCl3 
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Binary Ionic Compounds Practice 
•  Copper(II) and Oxygen 

 
• Mercury(I) and Oxygen 

 
• Lead(IV) and Sulfur 

 
• Cobalt(II) and Chlorine 

 
• Tin(IV) and Chlorine 

 
• Cobalt(III) and Iodine 

 
• Silver and Bromine 

 
• Chromium(II) and Chlorine 
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Binary Ionic Compounds 

 with Transition Metals 
• Formulas to Names 

▫ “Uncross” to find charge 

▫ Write the name of the cation with roman numeral 
 
 
 

▫ Write the name of the anion 

 Drop the ending 

 Add –ide  
 

▫ Combine cation then anion 
 

Example 
FeCl3 

Fe3+– Iron(III) 

 
Cl-– Chlorine becomes 

Chloride 

 

 
Iron(III) Chloride 
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Binary Ionic Compounds Practice 
• Hg2O 

 
• CuO 

 
• Pb2S4 

 
• CoCl2 

 
• SnCl4 

 
• CoI3 

 
• AgBr 

 
• CrCl2 
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Compounds with Polyatomics 

• Elements/Polyatomics  to Formulas 
▫ Identify cation/anion (with charges) 
▫ Identify the polyatomic ion (with charges) 

 
 
 

▫ Put the cation/positive polyatomic symbol first, 
then the anion/negative polyatomic 
 
 

 
▫ Drop & Cross to balance charges. Put polyatomics 

in ( ) if more than one. 
 

Example 
Sodium and Carbonate 

Cation – Na1+ Negative Polyatomic – CO3
2- 

 
Na1+ CO3

2- 

 

 
Na2CO3
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Compounds with Polyatomics Practice 

•  Ammonium and Oxygen 
 

• Potassium and Nitrate 
 

• Lead(IV) and Dichromate 
 

• Calcium and Hydroxide 
 

• Lithium and Sulfate 
 

• Calcium and Permanganate 
 

• Sodium and Chlorate 
 

• Magnesium and Phosphate 
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Compounds with Polyatomics 

• Formulas to Names 

▫ Look for the polyatomic – it can be 1st or 2nd  

▫ “Uncross” to find charge 
 
 
 

▫ Write the name 

 If the polyatomic is 1st, end the anion with –ide 

 If the polyatomic is 2nd, cation is written as normal and 
polyatomic is normal 
 
 

Example 
Na2CO3 

Na1+– Sodium 
 

CO3
2-– Carbonate 

 

 
Sodium Carbonate 
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Compounds with Polyatomics Practice 

• NH4Cl 
 

• KNO3 
 

• Ca(OH)2 
 

• Pb(Cr2O7)2 
 

• Li2SO4 
 

• Ca(MnO4)2 
 

• NaClO3 
 

• Mg3(PO4)2 
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Name or Write a Formula for the following examples… 

• NaOH 
 

• Beryllium Sulfate 
 

• Tin(II) Iodide 
 

• Aluminum Cyanide 
 

• Zinc Hydroxide 
 

• Co3N2 
 

• Ag2SO3 
 

• Mg3P2 

 

• Beryllium Acetate 

 

• Fe3N2 

 

• Ga(NO2)3 

 

• Silver Sulfide 
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Naming Acids 

• Acids contain 1 or more H atoms 
▫ H is the first element listed! 

 

• If anion ends with –ide (halogens)… 
▫ Acid name begins with hydro– 
▫ Stem of anion ends with –ic 
▫ End the name by writing acid 

 

• For polyatomics… 
▫ –ite endings become –ous, followed by acid 
▫ –ate endings become –ic, followed by acid 

 

Example 
HCl 

 
hydrochloric acid 

 
 

 
sulfurous acid 

 
 

SO3
2- - Sulfite 

Example 
H2SO4 

 
sulfuric acid 

 
 

SO4
2- - Sulfate 
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Naming Acids Practice 

• HCl 

▫ Cl- would be chloride, so it’s hydrochloric acid. 

• H2SO4 

▫ SO4
2- would be sulfate, so it’s sulfuric acid. 

• HClO2 

▫ ClO2
- would be chlorite, so it’s chlorous acid. 



Writing Acid Formulas 

• Hydrogen forms a 1+ charge in acids. 

▫ first element listed! 
 

• Identify the anion (halogen or polyatomic) 

▫ Write the formula with charge 

 

• Drop & Cross 

 

Example 
Nitric acid 

 
H+ NO3

 – 

 – ic means an –ate 

polyatomic 
 
 

HNO3 
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Writing Acid Formulas 

• Bromic Acid 

▫ HBrO3 

• Hydroiodic Acid 

▫ HI 

• Carbonous Acid 

▫ H2CO2 

• Nitrous Acid 

▫ HNO2 



Overall Acid Practice 
• H2CO3 

 
• Hydroiodic acid 

 
• HC2H3O2 

 
• HBr 

 
• Chloric acid 

 
• H2CO3 

 
• Hydrofluoric acid 

 
• H3PO3 
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Binary Molecular Compounds 

• Review 

▫ Binary = 2 elements 
 

• What is an molecular compound? 

▫ Composed of 2 nonmetals 

▫ Composed of molecules, not ions…no charges! 
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Binary Molecular Compounds 

• Prefixes are used to  
indicate how many  
atoms of an element  
are present in the  
compound. 

 
 

Prefix Meaning 

Mono –  1 

Di –  2 

Tri –  3 

Tetra –  4 

Penta –  5 

Hexa –  6 

Hepta –  7 

Octa –  8 

Nona –  9 

Deca –  10 
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Naming Binary Molecular Compounds 

• Confirm that the two elements are  
nonmetals 
 

• Name the 1st element 
▫ If only 1 of the 1st element omit prefix 
▫ If more than 1 of the 1st element use prefix 

 

• Name the 2nd element (the more EN element) 
▫ Always use a prefix 
▫ Add -ide ending 

Example 
CO 

O – monoxide 

 
C – carbon 

 

 
carbon  monoxide 
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Molecular Naming Practice 
Compound Formula Compound Name 

N2O4 Dinitrogen tetroxide 

SO3 Sulfur trioxide 

NO Nitrogen monoxide 

NO2 Nitrogen dioxide 

As2O5 Diarsenic pentoxide 

PCl3 
Phosphorus 
trichloride 

CCl4 Carbon tetrachloride 

SeF6 
Selenium 

hexafluoride 



Molecular Formula Practice 

 

Compound Formula Compound Name 

N2I3 Dinitrogen Triiodide 

P2O5 

Diphosphorus 
pentoxide 

N2O Dinitrogen monoxide 

SiO2 Silicon dioxide 

CBr4 Carbon tetrabromide 

SO2 Sulfur dioxide 

PBr5 
Phosphorus 

pentabromide 

ICl3 Iodine trichloride 



Overall Molecular Compounds Practice 
• PCl3 

 
• Diphosphorus trioxide 

 
• SF6 

 
• Carbon dioxide 

 
• C2H6 

 
• CCl4 

 
• Dichlorine octoxide 

 
• N2O 
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