
Solution Stoichiometry 
 

In all stoichiometry problems, you are using a known amount of one chemical in a balanced 

chemical equation to find the amount of another chemical in the equation. 

 

So, with solution stoichiometry, you must get one of the chemicals to moles in order to find the 

number of moles of the other chemical. 

 

Example: 

 

What volume of a 0.250 M hydrochloric acid solutions is required to neutralize 

25.6 mL of a 0.800 M sodium hydroxide solution? 

 
1.  Write the balanced chemical equation. 

 

HCl (aq)  + NaOH (aq)   H2O (l) +  NaCl (aq) 

 

2.  Identify what you know and what you need to find. 

 

HCl (aq)  + NaOH (aq)   H2O (l) +  NaCl (aq) 

        ? mL 25.6 mL 

       .250 M .800 M 

 

You can find the number of moles for NaOH and no other chemical in the equation. 

You want to know the volume of HCl used in the reaction. 

 

3.  Make a plan. 

 Find the number of moles of NaOH used in the reaction 

 Then, use that to find the moles of HCl used in the reaction. 

 Then, use that to find the volume of HCl used in the reaction. 

 

4.  Work the plan. 

 
25.6 𝑚𝐿 𝑁𝑎𝑂𝐻

1
∗

. 800 𝑚𝑜𝑙 𝑁𝑎𝑂𝐻

1000 𝑚𝐿 𝑁𝑎𝑂𝐻
∗

1 𝑚𝑜𝑙 𝐻𝐶𝑙

1 𝑚𝑜𝑙 𝑁𝑎𝑂𝐻
∗

1000 𝑚𝐿 𝐻𝐶𝑙

. 250 𝑚𝑜𝑙 𝐻𝐶𝑙
= 81.9 𝑚𝐿 𝐻𝐶𝑙 

 

 volume given       molarity give molar ratio  molarity given 

  NaOH        NaOH  in equation HCl 

 

In some problems, there is a limiting reactant.  For these problems, you must find the moles of 

both reactants and determine which one runs out first. 

 

Example on the next page 

 

 

 



Solution problems with a limiting reactant 
 

What mass of precipitate forms when 55.0 mL of a 0.400 m barium nitrate solution 

are mixed with 28.0 mL of a 0.800 M potassium sulfate solution? 

 
1.  Write the balanced chemical equation. 

 

Ba(NO3)2 (aq)  + K2SO4 (aq)   BaSO4 (s) +  2KNO3 (aq) 

 

2.  Identify what you know and what you need to find. 

 

Ba(NO3)2 (aq)  + K2SO4 (aq)   BaSO4 (s) +  2KNO3 (aq) 

   55.0 mL 28.0 mL     ? g 

    .400 M .800 M 

 

3.  Make a plan 

 a.  Find the number of moles of Ba(NO3)2 and the number of moles of K2SO4 

 b.  Then, use these moles to determine how many moles of BaSO4 each reactant makes. 

 c.  The limiting reactant is the one which yields the smaller number of moles of BaSO4. 

 d.  Then, take that smaller number of moles of BaSO4 and convert it into grams. 

 

4.  Work the plan 

 

Ba(NO3):  
55.0 𝑚𝐿 𝐵𝑎(𝑁𝑂3)2

1
∗

.400 𝑚𝑜𝑙 𝐵𝑎(𝑁𝑂3)2 

1000 𝑚𝐿 𝐵𝑎(𝑁𝑂3)2
∗

1 𝑚𝑜𝑙 𝐵𝑎𝑆𝑂4

1 𝑚𝑜𝑙 𝐵𝑎(𝑁𝑂3)2
= .0220 𝑚𝑜𝑙 𝐵𝑎𝑆𝑂4 

 

K2SO4:  
28.0 𝑚𝐿 𝐾2𝑆𝑂4

1
∗

.800 𝑚𝑜𝑙 𝐾2𝑆𝑂4 

1000 𝑚𝐿 𝐾2𝑆𝑂4
∗

1 𝑚𝑜𝑙 𝐵𝑎𝑆𝑂4

1 𝑚𝑜𝑙 𝐾2𝑆𝑂4
= .0224 𝑚𝑜𝑙 𝐵𝑎𝑆𝑂4 

 

 
Using the smaller number of moles:  

 

. 0220 𝑚𝑜𝑙 𝐵𝑎𝑆𝑂4

1
∗

233.4 𝑔 𝑚𝑜𝑙 𝐵𝑎𝑆𝑂4

1 𝑚𝑜𝑙 𝑚𝑜𝑙 𝐵𝑎𝑆𝑂4
= 5.13 𝑔 𝑚𝑜𝑙 𝐵𝑎𝑆𝑂4 

 


