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OBJECTIVE OF THE LAB:
  

The purpose of this lab is to determine the molar volume of a sample of Hydrogen gas that is created through the reaction of Magnesium and Hydrochloric Acid.    The concept of molar volume is that 1 mole of a gas occupies 22.4 liters at STP.  Unfortunately the conditions of the lab are not at STP.  You will have to use gas law formulas to calculate the volume that one mole of this gas would occupy at STP.

In addition, since this lab is being done over water, and water will evaporate at any temperature, the vapor pressure of water must be determined. This is not a calculated value but is looked up on a chart.  In order to obtain the pressure of the ‘dry’ gas, you will have to use Dalton’s Law of Partial pressures.

There is a lot of chemistry going on in this lab.  You need to pay attention and concentrate on what you are doing.

PROCEDURES:
1
Put on your safety goggles.

2
Record the barometric pressure on the Report Sheet.

3
Obtain a piece of magnesium ribbon approximately 4 to 5 cm long.  Measure the

length of the ribbon to the nearest 0.1 cm.  Record this value on the Report 

Sheet, as well as the information supplied by your teacher for the mass of 

100 cm of magnesium ribbon.   You will need to set up a proportion to determine the 
mass of your sample of magnesium.
4
Obtain a piece of thread (or wire) approximately 25 cm long.  Roll the magnesium
 into a loop and thread the string through the Magnesium and tie it off.  Be sure to 
leave several
centimeters of thread free to use as a “handle”.

5
Assemble a ring stand and clamp for supporting the gas collection tube.  

6
Completely fill a large beaker to the brim.

7
Fill the collection tube about halfway with the acid solution.  Carefully add water from a small beaker to the tube being very careful not to mix the acid solution already in the tube.  The acid solution is denser than the water so if the water is added gently and slowly, the bottom of the tube will remain acidic.  Add water to the brim of the tube.   Insert the one-hole stopper with the Magnesium attached. Be careful not to insert the thread through the hole of the one hole stopper.  Place the thread beside the stopper and it will remain there due to the pressure of the stopper and the tube. When the stopper is inserted you should have some water spill over.  NOTE:  the acid has been diluted down to a very safe level.  However, you still want to take proper safety precautions when using acids)
8
Put your finger over the hole in the stopper, invert the tube, and submerge this 
end into the water in the large beaker.  Secure the apparatus with a clamp to the 
ring stand.  Inspect the tube to be sure there are no bubbles of air at the top.  

If there are bubbles, repeat steps 7 and 8.

9
After the tube is inverted, the denser Hydrochloric acid will sink and react with the Magnesium.   It might take a minute or two for the acid to sink, but once the acid reaches the Magnesium the reaction will be quick and noticeable.  The formation of bubbles is a sign that the reaction is proceeding.

If all of the Mg has reacted after a few minutes, then skip to step 10.  If the Mg has not reacted, continue with step 9 and notify the teacher.

10
After all the magnesium has reacted, allow about 5 minutes for the solution to cool 
to room temperature. Find the temperature of the water/acid mixture remaining in 
the beaker, Record it on the Report Sheet. 

11
With your gloves still on, cover the stopper hole with your finger and transfer the 
tube to the large graduated cylinder filled with room temperature water. Raise or 
lower the tube until the lever of the liquid inside the tube is equal to the level outside 
the tube as shown in Figure C.  Record the volume of gas collected to the 
nearest 
0.1 mL.   It is crucial to keep your finger over the stopper hole until the tube is 
submerged in the large cylinder.
12
Remove the copper wire “cage” and place it in the container designated by your

teacher. Pour the water/acid mixture from your collection tube and the large beaker 
into the waste acid container designated by your teacher. Rinse all glassware with
water. 

13
Before leaving the lab, clean up all materials and wash your hands thoroughly. 
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1.
Write a balanced equation for the reaction of magnesium and hydrochloric acid?

2.
What is the ratio of magnesium used to moles of hydrogen produced in the above 
reaction?

3.
What is meant by STP?

4.
What two gases will be collected in the gas collection tube?

5.
What is the function of the copper wire in the experiment?

6.
What piece of information from a reference table will you need in order to complete 
the calculations in this experiment?

7.
A volume of 35.0 mL of nitrogen gas was collected over water at 24C and 99.1 kPa.  
 The vapor pressure of water at this temperature is 2.99 kPa.

· What is the pressure of the nitrogen gas alone?

· What would the volume of this gas be at STP?

DATA AND OBSERVATIONS:
DATA TABLE  
	Room pressure from barometer


	

	Length of Mg ribbon


	

	Mass of 100 cm of Mg


	

	Temperature in the beaker


	

	Volume of gas collected


	


CALCULATIONS

For each of the calculations, show your work in the space provided, then record your results in the Calculations Table.

1
What is the mass of the Mg strip that you used ?  

Use a proportion with the mass of the 100 cm mass of Mg.

2
How many moles of Mg does this represent ?

3
From the balanced equation, how many moles of hydrogen are produced in this 
reaction ?

4
What is the vapor pressure of water under the conditions of this experiment ?

5
What is the pressure of just the hydrogen gas ?

6
What would the volume of this gas be at STP ?

7
What is the volume of one mole of this gas at STP ?  Use a proportion.
CALCULATIONS TABLE 
	1
	Mass of the Mg strip


	

	2
	Moles of the Mg strip


	

	3
	Moles of Hydrogen Gas


	

	4
	Vapor pressure of water


	

	5
	Partial pressure of Hydrogen gas


	

	6
	Volume of Hydrogen gas at STP


	

	7
	Volume of one mole of Hydrogen gas at STP


	


SOURCES OF ERROR:
On a separate sheet of paper, complete a sources of error analysis of the lab.  This includes sources of error as well as percent error.  For your percent error calculation, the actual value for the volume of 1 mole of gas at STP is 22.4 Liters.  You will compare this value to what you calculated in step 7.

10
Immerse the end of the pipet under the water in the large beaker.  Keeping this end 
under the water , bend the stem of the pipet upward and stick it into the hole in the 
one-hole stopper.

11
Squeeze the bulb of the pipet slowly to force the hydrochloric acid into the bottom of 
the collection tube. Do not allow the bubble of air in the bulb of the pipet to enter the
collection tube. Pull the stem of the pipet gently out of the hole in the stopper while
you are still squeezing the bulb. Observe the magnesium in the wire cage. If the 
bubbling stops before all the magnesium has reacted, add more 1M hydrochloric 
acid by repeating steps 10 and 11. 
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