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11.1.2: Solution Stoichiometry

l o Convert from volume of a solution of one substance to volume of a solution of another substance in a chemical reaction.

Solution Stoichiometry Conversions

The second pathway we will look at is starting with volume (mL or L) of one chemical in an equation and ending with volume (mL or L) of another. See the highlighted portion below.

Solution Stoichiometry Map

grams

Molar Mass

Molar Mass
(g/mol) (g/mol)
—_— +———"— Moles —
“Sol'n A" Ratio “Sol'n B”
PV, T PV, T
“gas A" “9as B”

Figure 11.1.2.1: Solution stoichiometry pathway

Here's an example of how it will work.

v Example 11.1.2.1

What volume (in L) of 0.500 M sodium sulfate will react with 275 mL of 0.250 M barium chloride to completely precipitate all Ba> * in the solution?

Solution
Solutions to Example 13.8.1

Steps for Problem Solving Example 11.1.2.1
Given: 275 mL BaCl,
0.250 molBaCls
Identify the "given" information and what the problem is asking you to 0250 M BaCl, or 1 L BaCl, solution
0.500 molNa2S0,

"find."
: 0.500 M Na, SO
P OF 1 L NaySO, solution

Find: Volume Na,SO, solution.

Na,SO,(aq) +BaCl,(aq) — BaSO,(s) + 2NaCl(aq)

Set up and balance the chemical equation.
P ! u An insoluble product is formed after the reaction.

1 mol of NaySO, to 1 mol BaCl
List other known quantities. MOt OE N304 1o 2 Mol Batl

1000mL =1L
L BaCl. mol Bacl, mol Na,SO, L Na,SO,
. D D DD
Prepare a concept map and use the proper conversion factor. : - — -
1L 0.250 mol BaCl; 1 mol Na,S04 1L Na,S50, solution
1000 mL 1L BaClysolution 1mol BaCl, 0.500 mol

1 /Z 0.250 mo > 1 mol Nert

X 275 mL ution X X X
Cancel units and calculate. 1000 }nf 1L B 701 1 Wu‘f

=0.1375 L sodium sulfate

The lesser amount (almost half) of sodium sulfate is to be expected as it is

Think about your result. i R .
more concentrated than barium chloride. Also, the units are correct.

? Exercise 11.1.2.1

‘What volume of 0.250 M lithium hydroxide will completely react with 0.500 L of 0.250 M of sulfuric acid solution?

Answer
0.250 L LiOH solution
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