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How Much Gas

Introduction


Chemical manufacturing facilities often have to consider the consequences of gas production when running chemical reactions in bulk.  When the pressure and temperature of the produced gas are within the normal range (P is not too high and T is not too low), we can measure the gas phase variables (P, V and T) and obtain the amount of gas produced using the ideal gas equation (PV = nRT).  


Many times, the amount of gas produced can also be predicted from stoichiometry, if the starting reagent’s purity is known and we can assume the reaction is a complete reaction. 


The amount of the product produced based on the prediction of stoichiometry is named the theoretical yield of the reaction. What is actually obtained (such as calculated from the measured variables) is called the actual yield. Percent yield is defined as




Percent yield =   (Actual Yield / Theoretical Yield) x 100%

In this project, your group is going to choose a solid reagent to react with hydrochloric acid solution. You are going to measure the amount of gaseous product obtained from the reaction and compare it to the theoretical yield that you would predict based on stoichiometry.

Goals

	As you complete this investigation you will:

1. Develop a method for measuring the amount of gaseous product obtained from a reaction (starting glassware setup given on the right). Specify what variables are to be measured and how.     

2. Compare predicted (theoretical) and measured (actual) yields for the gas produced.

3.
Consider the implications of gas production on the reaction of 1000 pounds of solid raw material from your reactions.
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Materials

	1 M HCl (aq)
	VernierTM Interface

	Strips of Mg ribbon
	Pressure sensor 

	CaCO3 (s)
	Tygon tubing

	Na2CO3 (s)
	125  mL flask with one-hole stopper fitted with dropper tube

	Graduated cylinder
	Thermometer or temperature sensor

	Other supplies by request


Getting Started

Any of the solids provided (Mg, CaCO3, or Na2CO3) will give you a gas product when added to HCl (aq).  What is the gas in each case?  Give the balance reaction equations for them.




Mg (s) +       HCl (aq)  (



CaCO3 (s) +      HCl(aq)  (



Na2CO3 (s) +      HCl(aq)  (
Note that hydrogen gas is flammable, which is one of the products in the above reaction equations. 
A reasonable amount for the 1M HCl solution is 50 mL. Your lab group should do some preliminary calculation to make sure that the amount of the solid you chose to use is 1) the limiting reagent in the reaction; 2) will NOT cause the pressure increase to exceed 0.5 atm (there is a greater chance of stopper popping and gas leakage when the internal pressure of your reaction system is too high.)

Compare the actual and theoretical yields for the reaction. Is there good agreement? If not, and you suspect some aspect of your method is at fault, revise your method and try again. If discrepancies persist, propose one or more explanations.

Report

This group lab project report must be typed and grammatically correct. Pertinent data and calculations need to be presented in an organized manner.  Refer to the syllabus or the previous lab project handout for detailed reporting requirements.  This lab report may be returned to you for corrections if it is not acceptable.
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