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Answers to Stoichiometry Assignment: Concentration to Mass Problems
Name:
Concentration to mass problems are ones in which you are given the concentration and volume of one of the substances in the balanced equation (let’s call this substance A) and are asked to determine the mass of another substance in the equation (let’s call this substance B).

ALL concentration to mass problems involve three calculations: 
a) changing the given concentration and volume of a substance (A)  to moles of A
b) using the balanced equation to determine the moles of substance B 
c) changing the moles of B to the mass of B

1. 16.0 mL (V) of 0.50 mol/L (C) of sodium chloride (this will be your substance A) reacts with silver nitrate to form sodium nitrate and silver chloride according to the following equation:
NaCl(aq)  +  AgNO3(aq)    NaNO3  +  AgCl(s)
                                    ---------------------- x 1 ------------------------
What mass of silver chloride should form (this will be your substance B)? Remember to keep 3 significant digits throughout the question.

i)       Change the concentration and volume of sodium chloride to moles of sodium chloride. (Remember to change the volume to L.)

V = 16.0/1000 = 0.0160 L

n = c x v = 0.50 x 0.0160 = 0.0080 mol

ii) Using the balanced equation, determine the number of moles of silver chloride that should be made. (Look at the ratio of the coefficients and use your arrows!)
n = 0.0080 mol (1:1 ratio- both have a 1 as a coefficient) 
iii) Change the moles of silver chloride to mass of silver chloride.  mm = 143.35 g/mol

m = n x mm of AgCl
    = 0.0080 x 143.35
    = 1.15 g



iv) A student performs this experiment and produces 1.05 g of silver chloride (experimental yield). What is the student’s percent yield?
% yield = 1.05/1.15 x 100 = 91.3%

2. 25.0 mL (V) of 0.10 mol/L (C) solution of barium chloride reacts to form barium sulfate according to the given equation:
BaCl2(aq)  +  Na2SO4(aq)    2NaCl(aq)  +  BaSO4(s)
                                    -------------------------- x 1 -------------------------------
What mass of barium sulfate will also form? Follow the three steps below. Remember to keep 3 significant digits throughout the question.

i) Change the concentration and volume of barium chloride to moles of barium chloride.
             V = 25.0/1000 = 0.0250 L

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

ii) Using the balanced equation, determine the moles of barium sulfate that will form.
n = 0.0025 mol (1:1 ratio- both have a 1 as a coefficient) 

iii) Change the moles of barium sulfate to mass of barium sulfate. mm = 233.36 g/mol

m = n x mm of BaSO4
    = 0.0025 x 233.36
    = 0.58 g


3. 100 mL (V) of 0.500 mol/L (C) solution of hydrochloric acid reacts with sodium to form sodium chloride and hydrogen gas according to the given equation:
2Na(s)  +  2HCl(aq)    2NaCl(aq)  +  H2(g)
[bookmark: _GoBack]                                                                  ------------------ ÷ 2 -------------
What mass of hydrogen gas will be made? Follow the three steps below. Be sure to keep 3 significant digits throughout the question.

i) How many moles of hydrochloric acid reacts?
V = 100/1000 = 0.100 L
n = c x v = 0.50 x 0.100 = 0.050 mol


ii) How many moles of hydrogen gas will form?
n = 0.050/2 = 0.025 mol (coefficient of 2 for HCl; coefficient of 1 for H2 which tells us that the number of moles of HCl is 2x as big as that of H2) 

iii) What mass of hydrogen gas will form?
m = n x mm of H2
    = 0.025 x 2.016
    = 0.0504 g

