Dougherty Valley HS Chemistry Name:
Gas Stoichiometry WS Date:
Write on a separate sheet of paper! Period:

Because of the molar volume ratio (one mole of any gas occupies 22.4 L at STP, mole ratios in balanced reaction
equations also represent volume ratios for gases!

Example: Balanced R, eq: CH; (g) + 2 O, () > CO, (g) + 2 H,O (g)
Mole Ratios: 1 : 2 1 : 2
Volume Ratios: 1 : 2 1 : 2

Volume to Volume Problems:
1. Balance each combustion reaction equation and determine the volume of oxygen needed to react with each fuel.

Gas Combusion Reaction Vol. Fuel Vol. Oxygen
Ethane CHse + 0O,> CO,+ H,O 10 mL
Acetylene CoH, + O, > CO, + H,O 10 mL
Propane CiHg + 0Oy,> CO,+ HyO 10 mL
Butane CsHig+ Oz > CO,+ H,O 10 mL
MAPP gas CiHs + O;> CO;+ H,O 10 mL

Mole to Volume Problems:
2. Assume that 1.75 moles of propane reacts completely at 375 K and 4 atm. Use this reaction equation to answer

the following questions: %ﬁm QLL/L‘/Q'
CiHs + 0, CO,+  H,0 s N PO ONT

A

a) Write the balanced reaction equation.
b) What volume of propane reacted? (hint: use the ideal gas law!) \L
¢) What volume of carbon dioxide was produced? (hint: use the ideal gas law to solve for volume of propane,
then use volume to volume stoich to solve for volume of carbon dioxide!)
d) What volume of water vapor was produced? (hint: use the ideal gas law to solve for volume of propane, then
i /
use volume to volume stoich to solve for volume of water vapor) \ [N P G A

3. Assume that 3.5 moles of MAPP gas reacts completely at 300 K and 1.2 atm. Use this reaction equation to
answer the following questions:
CsH, + O; > CO, + H,O

a) Write the balanced reaction equation.

b) What volume of MAPP gas reacted?

¢) What volume of oxygen gas will be used up?

d) What volume of carbon dioxide gas will be produced?

4. Assume that 0.5 moles of MAPP gas reacts completely at 350 K and 3 atm. Use this reaction equation to answer
the following questions:
CsH, + 0,> COZ + H,O

a) What volume of water vapor will be produced?



Volume to Mass Problems:

For these problems you will use gas volume ratios and the ideal gas law to solve stoichiometry problems where you
start with a volume and solve for a mass.

5. Assume that 20 L of propane reacts completely at 295 K and 3 atm. Use this reaction equation to answer the
following questions:

CsHg + 0, CO+ H,0 - B aloonce \j(/l

a) How many moles of oxygen gas will be used up? (hint: use volume to volume stoich to figure out the volume of
oxygen gas, then use the ideal gas law to solve for n!)

b) How many grams of water vapor will be produced? (hint: figure out the volume of water vapor, then use the
ideal gas law to solve for n, then use molar mass to solve for grams!)

c) How many grams of CO, will be produced? (hint: figure out the volume of carbon dioxide, then use the ideal
gas law to solve for n, then use molar mass to solve for grams!)

6. Assume that 30 L of MAPP gas reacts completely at 300 K and 1.2 atm. Use this reaction equation to answer the
following questions:

CHy + O;> CO;+ H0

a) How many moles of oxygen gas will react with the given volume of MAPP gas?
b) How many moles of water vapor will be produced?

¢) How many grams of water vapor will be produced?

d) How many grams of CO,, will be produced?

Mass to Volume Problems:

For these problems you will use gas volume ratios and the ideal gas law to solve stoichiometry problems where you
start with a mass and solve for a volume.

7. Assume that 50 g of propane reacts completely at 350 K and 2.5 atm. Use this reaction equation to answer the
following questions;:

CzHg + O, > CO, + H,O W/\/\M ﬂ) \a

a) How many moles of propane reacted? (hint: use molar mass!) oM
b) What volume of propane reacted? (hint: use molar mass, then use the ideal gas law to solve for volume)

¢) What volume of oxygen gas will be used up? (hint: use molar mass to figure out the moles of propane gas, <— POUU& A
then use the ideal gas law to solve for propane volume, then use volume-volume stoichiometry fo solve for ]

volume of oxygen!) Frogn Roak S Frown
d) What volume of water vapor will be produced? (hint: use molar mass to figure out the moles of propane gas, & PW 'C
then use the ideal gas law to solve for propane volume, then use volume-volume stoichiometry to solve for

volume of water!) ’\\ Froe . Rk B

8. Assume that 90 g of MAPP gas reacts completely at 200 K and 5 atm. Use this reaction equation to answer the
following questions:
CsHy + 0, > CO, + H,0

a) How many moles of MAPP gas reacted?

b) What volume of MAPP gas reacted?

c) What volume of oxygen gas is required for this reaction?
d) What volume of carbon dioxide gas will be produced?



