The Universal Gas Constant Chemistry 20 LAB
Background Information:

Most scientific constants, such as molar mass and molar volume, are determined empirically.  This investigation is an experimental design to determine the value of the universal gas constant. 

Prelab
1.
Formulate a problem statement. Make a prediction of what the ideal R value should be for all three pressure units. Write the manipulate, responding and controlled variables.

2.
Determine the materials needed for this lab.  Determine the formula for calculating “R”.

3.
Calculate the concentration of the diluted sulphuric acid assuming that the graduated   cylinder can hold 120 mL?

4.
Write  out a balanced reaction .  What type of reaction is this?

Procedure

CAUTION:  Handle the acid with care.  If you spill some acid please report it immediately to your teacher.  Acid on your skin should be washed for 5 minutes under cold water.  Acid in your eyes should be washed with an eye wash for 10 minutes.  Acid on the desk or floor should be neutralized with baking soda.

1.
Obtain a strip of magnesium ribbon about 40 mm long.

2.
Measure and record the mass of the magnesium.

3.
Fold the magnesium ribbon to make a small compact bundle (size of a pencil eraser).

4.
Wrap a fine copper wire around the magnesium, making a cage to hold it but leaving 30 mm to 50 mm of the copper wire free for a handle.

5.
Carefully pipette 15 mL of 3.0 mol/L sulphuric acid into the graduated cylinder.

6.
Slowly fill the graduated cylinder to the brim with water from a beaker.  As you fill the cylinder, pour down the side of the cylinder to minimize mixing of the water with the acid.  

7.
Half-fill a 600 or 1000 mL beaker with water

8.
Bend the copper-wire handle through the holes of a stopper so that the magnesium hangs about 10 mm below the bottom of the stopper.

9.
Insert the stopper into the graduated cylinder.  The liquid in the cylinder will overflow a little.  Wipe the liquid up. Make sure the stopper seals the edges of the cylinder.

10.
Plug the hole of the stopper with your thumb, quickly invert the cylinder, and immediately lower it so that the stopper is below the surface of the water.  Remove your thumb.

11.
Record your observations.  

12.
When the reaction has stopped, raise or lower the graduated cylinder so that the level of liquid inside the beaker is the same as the level of liquid in the graduated cylinder.

13.
Measure and record the volume of gas in the graduated cylinder. (Measure at eye level.) 

14.
Record the laboratory temperature (convert to K) and pressure (convert to kPa).

15.
Pour the liquids down the sink and clean up.

Observations:

Record your observations in a data table.

Interpretation:

Using stoichiometry calculate the number of moles of Hydrogen produced and then determine the actual R value.  Using the calculated R value and the theoretical R value from your databook, determine the percent error for this investigation.

Conclusion:  Write out a complete conclusion.  
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