Name: ___________________________________
Chem B Unit 7, Day 4: Gas stoichiometry and Limiting Reagents

Hour: __________ 
Date: ____________

Part I: Gas stoichiometry
Various types of mol ( mol conversions using atoms, grams or liters

Option 1: Given mass: 


Option  2: Given # particles:
                                                                        use 6.02 X 1023
Option 3: Given volume: 
Determining the volume of a gas

The temperature and pressure conditions of a gas are important for determining just how much room a gas will occupy.

At STP:





the volume of 1 mole of gas: 

1.) How many moles of CO2 (g) are present in 26.1 L at STP?

2.) How many moles of Cl2 gas are present in 4.45 L at STP?

3.) How many molecules of ammonia, NH3, are present in 34.5 L of NH3 gas at STP?

4.) How much space would 1.35 moles of O2 take up (i.e. what is the volume in liters of this gas) at STP?
Using Volume of a Gas in Stoichiometry
5.) How many liters of ammonia could form if 13.6 moles nitrogen gas were reacted with excess hydrogen gas?

a. Write the balanced chemical equation: 
N2  + 
H2  ( 
  NH3
b. Use the road map to go from moles of one substance to volume of another:
6.) In a combustion reaction, what volume of oxygen gas is needed to react with 15.4 liters of propane, C3H8 ?

____ C3H8 + ____ O2 (
7.) If 0.10 mol of hydrochloric acid, HCl, is reacted with excess magnesium, Mg, what volume of hydrogen gas would evolve?

Mg(s) + 2HCl(aq) ( H2 (g) + MgCl2 (aq)
8.) If 0.6 grams of magnesium, Mg, reacts with excess hydrochloric acid, HCl, what volume of hydrogen gas would evolve?

Mg(s) + 2HCl(aq) ( H2 (g) + MgCl2 (aq)
Part II: Limiting Reactants
If 0.6 grams of magnesium, Mg, reacts with 0.10 mol hydrochloric acid, HCl, what volume of hydrogen gas would evolve?

Mg(s) + 2HCl(aq) ( H2 (g) + MgCl2 (aq)
What is the limiting reagent in this reaction?
 ____________________

What is the excess reagent? 


     
 ____________________

We tend to use the cheap and abundant chemical as our _____________________________ and the hard to find or expensive chemical as our_________________________________.
9.) When 0.500 mol aqueous Ag(NO3)3 is mixed with 0.500 mol aqueous BaCl2, how many moles of precipitate will be formed?




a. Predict the precipitate:  Ag(NO3)3 (aq) + BaCl2 (aq) ( AgCl2 (       ) + Ba(NO3)2 (         )



b. Make sure the equation is balanced.

c. Two calculations! Determine the amount of precipitate that will be formed given each of the amounts of reactants.
10.) If 5.0 grams of lead (II) nitrate are allowed to react with 5.0 grams of sodium chromate, how many moles of lead (II) chromate will be produced?
a. Balanced chemical equation:
b. Calculations:
11.) If 5.00 L of propane reactions with 10.0 L of oxygen gas how many liters of water will be produced?
C3H8 + 5O2 ( 3CO2 + 4H2O

12.) If a hydrogen fuel cell reacts 10.0 grams of hydrogen gas with 10.0 grams of oxygen gas, how many grams of water will theoretically be released? H2 + O2 →2H2O
13.) CHALLENGE PROBLEM: Alka-Seltzer tablet dissolves in water releasing citric acid and sodium hydrogen carbonate. In a certain experiment 1.00g of NaHCO3 and 1.00g of citric acid, H3C6H5O7, react. How many grams of carbon dioxide are formed? How much excess reactant is left over? 
NaHCO3 + H3C6H5O7   →  H2O + CO2 + Na3C6H5O7
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