CHE 121
 
          
Lab: Molar Volume


Name:
Both solids and gases must often be handled in the same experiment.  The amount of solid used or produced can be determined by measuring the mass of the material on the balance.  It is difficult however to find the mass of a gas.  The chemist measures gas volume and uses this value to calculate the mass of the gas.   Avagadro’s hypothesis explains the relationship between the molar volume, the molecular mass and the actual mass of the sample gas.   This hypothesis states that equal volumes of gas, under the same temperature and pressure, contain equal number of molecules.  Remember, one mole of any gas, at STP, occupies 22.4 Liters. 

In this experiment you will investigate the chemical significance of Avagadro’s hypothesis.  You will determine the volume of hydrogen gas evolved in a reaction between magnesium metal and hydrochloric acid.  From your results determine the volume of hydrogen gas produced.  Your experimental result will then be compared to the results predicted by Avagadro’s hypothesis. You will need to convert room temperature and pressure to STP in order to compare your results.

In this experiment you will

1. React the Mg with aqueous HCl and collect the gaseous product

2. Measure the volume of the gas collected.

3. Subtract the amount of water vapor from the hydrogen.

4. Convert the volume to STP

5. Calculate the molar volume.

6. Calculate the percent yield of the reaction.

Safety 

1.
Goggles and lab apron  must be worn for this experiment

2.
 Caution, dilute HCl will stain, cause mild burns, and irritate lungs and eyes.  Avoid contact and inhalation. Rinse spills with plenty of water.
Reaction:      


 



Mg  +      HCl (
Complete this single replacement reaction
And balance)

Assumption







Validity of Assumption(good or bad?)
1.Mg all reacted

2. Pressure inside eudiometer is same as room pressure
3. Temperature inside eudiometer is same as room temperature 
Data Table

	Mass of Mg (g)
	Room temp (oC)
	Room temp K   T1
	Barometric pressure(mm Hg)   P1
	Volume of gas collected (mL) V1

	
	
	
	743 mm Hg
	


Calculations

1.
Calculate the moles of gas reacted from moles of Mg reacted (stoichiometry) Start with g Mg .and use reaction.
2. . Calculate the volume of 1 mole of gas collected at STP (using combined gas law).Solve for V2 if T2=ST and P2 is SP and N2 is 1 mole.
Questions:
1. Explain the molecular type and the type of intermolecular force for each compound:

Molecule Type



IMF

H2

HCl


H2O

2.
Use the ideal gas law to calculate the grams of air in a child’s lungs if the lung capacity is 2.2 L, at a pressure of 100.0 KPa and normal body temperature of 37.0oC.  Assume air has a molar mass of 29.0 g/mole.

