Chemical Formulas
chemical formula:  a formula that describes a compound by listing how many of each element it’s made of

· elements in a chemical formula are almost always listed in order by increasing electronegativity.  (Exceptions are organic compounds and acids.)  The least electronegative element is listed first, and the most electronegative one is listed last.

(Note:  the variable χ is usually used for electronegativity.)

For example:  a compound made from Mg2+ ions (χMg = 1.31) and Cl− ions (χCl = 3.16) would be MgCl2, not Cl2Mg.

Polyatomic Ions in Formulas

· Polyatomic ions are always kept together in a formula.

For example, the compound made from NH4+ ions and OH− ions is NH4OH, not H5NO.

· If you have more than one of a polyatomic ion in a formula, put it in paretheses (to indicate that it is a polyatomic ion and it stays together) and put a subscript outside the parentheses.

For example, the polyatomic ion “phosphate” has the formula PO43−.  The compound made from the Ca2+ ions and PO43− ions has 2 Ca2+ ions and 3 PO43− ions.  The formula is therefore Ca3(PO4)2.  The “2” outside the parentheses means we have two of the entire polyatomic ion PO4 (a total of 2 phosphorus atoms and 4 oxygen atoms).
Balancing Charges
The charges of the ions in a chemical formula always add up to zero.  This is because positive and negative charges attract each other.  This continues to happen until the charges balance and there is no more attraction.

For example, suppose we made a compound from Al3+ ions and O2− ions.
1.  Start with an Al3+ ion.  It is positive, so it will attract a negative O2− ion, giving us:

Al3+   O2−
2.  The net (overall) charge is still positive (+1), so it will attract another negative O2− ion, giving us:

 O2−   Al3+   O2−
3. Now the group has a net −1 charge, so it will attract a positive Al3+ ion, giving us:


    O2−   Al3+   O2−   Al3+
4. Now the group has a net +2 charge, so it will attract another negative O2− ion, giving us:


  O2−  Al3+    O2−  Al3+   O2−
5.  Finally, all of the positive and negative charges have exactly cancelled.  The compound has no net charge, so it doesn’t attract any more positive or negative ions.

6.  We ended up with 2 Al3+ ions and 3 O2− ions, which means the formula is (Al3+)2(O2−)3.  When we write the formula, we simplify it by leaving out the charges, giving us the chemical formula Al2O3.
Shortcut to Balancing Charges

The total positive and total negative charge will always be equal, and will be the least common multiple (L.C.M.) of the charges of the positive and negative ions.
In the compound made from aluminum and oxygen the charges of the ions are +3 (for Al), and −2 (for O).  The LCM of 3 and 2 is 6, which means the total positive charge in the formula will be +6, and the total negative charge in the formula will be −6.

To get +6, we need 2 Al3+ ions, and to get −6 we need 3 O2− ions.  Thus, the formula is once again (Al3+)2(O2−)3 or simply Al2O3. 
