Chemistry 11

Unit VI

Problem Set 6.2 - Stoichiometry and the Combined Gas Law

We can combine Boyles’ Law and Charles’ law together to create the Combined Gas Law.  It says that Pressure and Volume are indirectly related, and that they are both directly related to Temperature.
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The questions related to stoichiometry require two steps.  Firstly, the volume of the gas is found at STP using the stoichiometry, and then this volume is converted to the new volume at the conditions required in the question.

Example 6.2-1

Acetylene can be produced by the following reaction:



CaC2 + 2H2O ( C2H2 + Ca(OH)2
What volume of acetylene can be produced from 4.00 grams of CaC2 at 21.0 oC and 740 mm Hg?
a) volume at STP

4.00 grams CaC2/64 grams/mole = 0.0625 moles CaC2
From the 1:1 ratio of CaC2 : C2H2 in the balanced equation, 0.0625 moles of C2H2 should be produced 

At STP, 0.0625 moles x 22.4 L/mole = 1.40 liters.
b) volume at at 21.0 oC and 740 mm Hg

P1V1/T1 = P2V2/T2
(760 mm Hg)(1.40 L)/(273.15 K) = (740 mm Hg)(V2)/(294.15 K)
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    = 





= k





�





6.10	A balloon has a volume of 5000.0 L at sea level where the pressure is 100 kPa and the temperature is 15 oC.  What would the volume of the balloon be at its cruising altitude of 10 000 m whre the temperature is –35oC and the pressure is 53.5 kPa?





6.11	A gas has a volume of 4.7 L at a temperature of 57oC and a pressure of 100 mm Hg.  What would its volume be at STP?





6.12	What is the volume of 34.6 grams of CO2 gas at 35.0 oC and 0.900 atm?





6.13	What is the volume of 24.4 grams of SO2 gas at 45.0 oC and 90.0 atm?





6.14	CaCO3 is reacted with HCl to produce CO2, H2O and CaCl2.  What volume of CO2 can be produced at STP from 2.00 grams of CaCO3?





6.15	Suppose the 25.0 L air bag in your car is designed to contain 1.25 atm of pressure when deployed at 25 oC.   What temperature would your airbag be if the volume changed to 50.0L and the pressure changed to 1.75 atm upon deployment?





6.16	Chlorine can be made in the laboratory from the following reaction:


			4HCl + MnO2 ( MnCl2 + Cl2 + 2H2O


	What volume of Cl2 can be produced from 5.00 g of HCl in the lab which is at 25.0 oC and 101 kPa?





6.17	What volume of ammonia gas can be produced when 10.00 grams of Nitrogen and 5.00 grams of Hydrogen are reacted at a temperature of 17.3oC and 150 kPa?  (caution: limiting reagent must be found…)





6.18*	What is the density of SO2 at 1.00 atm and 23 oC?





6.19*	A gas has a density of 0.506 g/L at 56 kPa and 100 oC.  What is this gas?
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