Review: Balancing Chemical Equations*
Six Steps:
1. Identify elements that are only in one compound on each side of the equation. If there is more than one element to choose from, pick the one that appears easiest to balance.
2. Balance the compounds that the element is in based on only balancing that element. Write down the numbers (even if they are 1’s).
3. Look at the compounds you just balanced. Balance another element in that compound. You cannot change a number you have already written until Step 6. You may use fractions (gasp!) as long as you get rid of them in Step 6.
4. Repeat Step 4 until all compounds are balanced. 
5. Multiply by the least common multiple of your denominator to get rid of those pesky fractions. Double-check your work: does everything still balance? Are your coefficients the smallest whole numbers possible?
An Example Using this Technique:
CH4 + NH3 + O2  HCN + H2O
1. C, N, and O are all only in one product and one reactant.  C & N would both be easy to simplify. Let’s start with C. There’s only one on each side, so they are already balanced. Note that I’m putting ones in parentheses, as they are understood in the end equation:
(1)CH4 + NH3 + O2  (1)HCN + H2O
2. Since N is present in HCN, let’s try that one next. Once again, one on each side is pretty simple:
(1)CH4 + (1)NH3 + O2  (1)HCN + H2O
3. Since H is present in all of the compounds balanced so far, let’s balance it next. There are 4+3=7 on one side, and 1+2=3 on the other. The rules of this technique state that we are not allowed to change a number we have already placed. Therefore, the only H compound we can change is H2O. Multiplying this by 3 gives us 1+2(3)=1+6=7:
(1)CH4 + (1)NH3 + O2  (1)HCN + 3H2O
4. Next, we must balance the O’s. There are 2 on the reactant side and 3 on the product side. Since we cannot change a number we have already placed, we must change the reactant oxygen to equal 3. If x is our coefficient, 2*x must equal 3, so x must equal 3/2:
(1)CH4 + (1)NH3 + 3/2 O2  (1)HCN + 3H2O
5. Finally, we must lose the fraction. Since 2 is the only denominator, multiply everything by 2:
2CH4 + 2NH3 + 3O2  2HCN + 6H2O
Double-checking your work results in 2 C’s, 2 N’s, 14 H’s, and 6 O’s on the reactant side, and 2 C’s, 2 N’s, 14 H’s, and 6 O’s on the product side. Hooray! It’s balanced!
	Whether you adopt this technique or use your own, always double-check your work. If a technique fails, you’ll need to modify it until it works every time.

                                                                                                    



Chemical Equations Worksheet
Predict the products, then balance the following chemical equations:

This technique was found in the following source:
Tóth, Zoltán. “Balancing Chemical Equations by Inspection.” Journal of Chemical Education 74.11 (1997): 1363-1364. Web. 29 Nov 2010.

1) ___ C8H10 (l)  	+ ___ O2 (g)   	 _____________+_____________
2) ___  C22H44 (l)  	+ ___ O2 (g)  	 _____________+_____________
3) ___ C17H30O3 (l) + ___ O2 (g)  	 _____________+_____________
4) ___HC2H3O2 (aq) + ___NaOH (aq) 	 _____________+_____________
5) ___  H2SO4 (aq) + ___Ca(OH)2 (aq)  _____________+_____________
6) ___  HCl (aq)  	+ ___NH3 (aq) 	 _____________ (an aqueous salt)
7) ___  NaCl (aq) 	+  ___  AgNO3 (aq)  _____________+_____________
8) ___  Ba (s) 	+ ___ O2 (g) 	 _____________ (formula unit)
9) ___  MgO (aq) 	+ ___H2O (l) 	 _____________ (a special case)
10) ___  H2 (g) 	+  ___Cl2 (g) 	 ___  HCl (g) 
11)    (decomp)          ___  H2O2 (l) 	 ___  H2O (l)  +  _____________
12)    (decomp)         ___  CaCO3 (aq)  _____________+_____________
13)    (decomp) 	   ___  KClO3 (s) 	 ____ KCl(s)  +  _____________
14)  ___  Zn (s) 	+  ___ HCl (aq)	 _____________+_____________ 
15)  ___Cu(NO3)2 (aq) +  ___  Al (s) 	 _____________+_____________
16)  ___  Al (s) 	+  ___  O2 (g) 	 _____________ (formula unit)
17)  ___  NO (g) 	+  ___  O2 (g) 	 ___  NO2 (g) 
18)  ___  SO2 (g)   +  ___  H2O (l)   +  ___ O3 (g) 	 ___  H2SO4 (aq) 
