Writing Formulas for Compounds – A Review
Note:
It is expected that you have mastered this skill (Chapters 5 & 6).  This skill will be used extensively in Chapter 9 for writing chemical equations.  
· There are two types of compounds:  ionic and molecular.  

· The rules for writing formulas and names for compounds with ionic bonds (ionic compounds) are different from those for compounds with covalent bonds (molecular compounds).  

· Ionic compounds consist of a metal (the cation) and a nonmetal (the anion) OR one or more polyatomic ions.  
· Molecular compounds consist of two or more nonmetals.  

· To write the formula for an ionic compound:  
1) Write the formula for the cation and the anion side by side.  (Remember:  roman numerals specify ionic charge, not number of ions).  
2) Use the electroneutrality principle to determine the cation-to-anion ratio needed for an electrically neutral compound (i.e. employ the crossover rule or the least common multiple).  
3) Use subscripts to specify this ratio in the chemical formula.  

4) Remember that ionic compounds do not consist of molecules so the subscript ratios should be the lowest whole-number ratios.  
· To write the formula for a molecular compound:  
1) Write the formulas for the elements in the compound side by side.  
2) Use subscripts to specify the ratio of the elements in the molecule based on the prefixes in the name of the compound.  
3) Remember that molecular compounds consist of molecules and so the subscript ratios should not be reduced.  
· Formulas for ionic and molecular compounds should contain no superscripts (charges) or spaces.  

· The formulas for elements in compounds consist of one upper-case letter sometimes followed by a lower-case letter (e.g. Sc stands for scandium while SC stands for sulfur and carbon).  
EXAMPLES
1) sodium phosphate
· Because the anion does not have an “-ide” suffix, we recognize that it is polyatomic and look up its formula (PO43-).  

· We use the octet rule to determine the formula for the cation, Na+.  

· After writing the formulas side by side, Na+ PO43-, we see that the ratio of cations to anions required for a neutral compound is 3 to 1 and we use subscripts to show this:  Na3PO4.  (Note:  Since there is only one polyatomic anion, no parentheses are used).  

2) tin(IV) oxide
· The roman numeral specifies the ionic charge on the tin cation giving Sn4+
· The octet rule yields O2- for oxide

· Writing the formulas side by side, Sn4+ O2-, shows that a cation-to-anion ratio of 1:2 is required:  SnO2
3)
carbon dioxide
· Since this compound contains two nonmetals, we recognize that it has covalent bonds and we use the prefixes to write its formula as CO2.  

