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Answers to Stoichiometry Assignment: Concentration to Concentration Problems
Name:
Concentration to concentration problems are ones in which you are given the concentration and volume of reactant A in the balanced equation and the volume of reactant B. From this information you can determine the concentration of reactant B. This idea is most often used in reactions involving an acid and a base (neutralization reactions).
ALL concentration to concentration problems involve three calculations: 
a) Calculating the moles of A using its concentration and volume 
b) Determining the moles of reactant B using the balanced equation
c) Calculating the concentration of B using its  moles and volume

1. 16.0 mL (V) of 0.200 mol/L (C) hydrochloric acid neutralizes 10.0 mL of sodium hydroxide according to the following equation:
HCl(aq)  +  NaOH(aq)    NaCl(aq)  +  H2O(l)
                                      --------- x 1 -------
By following the 3 steps listed below, determine the concentration of the sodium hydroxide? Remember to keep 3 significant digits throughout the question.

a) How many moles of HCl react?
V = 16.0/1000 = 0.0160 L

n = c x v = 0.20 x 0.0160 = 0.0032 mol

b) How many moles of NaOH are neutralized? (Use the balanced equation)
n = 0.0032 mol (1:1 ratio- both have a 1 as a coefficient) 

c) What is the concentration of sodium hydroxide? 

      V = 10.0 mL or 10.0/1000 = 0.0100 L
      C = n/V = 0.0032/0.0100 = 0.32 mol/L







2. 25.0 mL (V) of 0.10 mol/L (C) solution of sulfuric acid neutralizes 14.5 mL of sodium hydroxide:
H2SO4(aq)  +  2NaOH(aq)    Na2SO4(aq)  +  2H2O(aq)
                                --------------- x 2 ------
Determine the concentration of the sodium hydroxide by following the 3 steps listed below.
a) How many moles of H2SO4 react?
V = 25.0/1000 = 0.0250 L

n = c x v = 0.10 x 0.0250 = 0.0025 mol

b) How many moles of NaOH are neutralized? (Use the balanced equation)

n = 0.0025 x 2 = 0.0050 mol (coefficient of 1 for H2SO4; coefficient of 2 for NaOH which tells us that the number of moles of NaOH is 2x as big as that of H2SO4) 

c) What is the concentration of sodium hydroxide? 
V = 14.5 mL or 14.5/1000 = 0.0145 L
C = n/V = 0.0050/0.0145 = 0.345 mol/L

3. 10.0 mL (V) of 0.30 mol/L (C) calcium hydroxide neutralizes 20.0 mL of hydrochloric acid:
2HCl(aq)  +  Ca(OH)2(aq)    CaCl2(aq)  +  2H2O(aq)
[bookmark: _GoBack]                                     ---------- x 2 ---------
Determine the concentration of the hydrochloric acid by following the 3 steps listed below.
a) How many moles of Ca(OH)2 react?
V = 10.0/1000 = 0.0100 L

n = c x v = 0.30 x 0.0100 = 0.0030 mol

b) How many moles of HCl are neutralized? (Use the balanced equation)
n = 0.0030x 2 = 0.0060 mol (coefficient of 2 for HCl; coefficient of 1 for Ca(OH)2 which tells us that the number of moles of HCl is 2x as big as that of Ca(OH)2 ) 

c) What is the concentration of hydrochloric acid? 
V = 20.0 mL or 20.0/1000 = 0.0200 L
C = n/V = 0.0060/0.0200 = 0.30 mol/L

