Year 10 Chemistry - semester 2

Activity 8 - MOLAR VOLUME OF HYDROGEN GAS AT 
ROOM CONDITIONS

Aim
To experimentally find the volume of one mole of hydrogen gas at room conditions.

Background 
In this experiment the volume of hydrogen gas which is produced when a small piece of magnesium reacts with hydrochloric acid is measured. By also measuring the mass of magnesium used it is possible to determine the number of moles of hydrogen gas that would be produced. Since the volume of hydrogen gas will be measured it is then be possible to work out what volume one mole of hydrogen gas would occupy. This gives the molar volume of hydrogen gas at room conditions.
Equipment
One holed rubber stopper with coil of copper wire (to fit the measuring cylinder), 
15 ml of 3 mol L-1  hydrochloric acid, 50 mL measuring cylinder, magnesium ribbon (about 4 cm), stand and clamp, cotton thread (20 cm), barometer, plastic ice cream container.
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Apparatus
set up
Procedure
1. Collect a length of clean Mg ribbon (2.0 to 3.0 cm max) and measure it to ( 0.05 cm. Your teacher will give you the mass of 100.0cm of clean ribbon so that you can calculate the mass of your magnesium. Record both pieces of data.

2. Fold the magnesium ribbon in half and slide it into the copper cage as shown in sketch above. Loosely wrap cotton thread around the Mg and copper cage.

3. Set up a retort stand and clamp to hold the measuring cylinder (or it may be easier to hold the cylinder upright).

4. Pour 15 mL of 0.3 mol L-1 hydrochloric acid into the measuring cylinder. Optional, for a colourful effect !!!!????  add a few drops of universal indicator to your acid…..

5. Now very carefully fill the measuring cylinder to overflowing with tap water. Do this carefully so that mixing of the acid is minimised. It is best to angle the cylinder and pour slowly. Some mixing is OK..

6. Insert the magnesium, copper coil and stopper assembly into the measuring cylinder. Do this with a gentle twist and push action, there should be no air bubbles in your tube. 

DANGER – don’t excessively push on the stopper.

7. With a finger covering the hole in your stopper invert the measuring cylinder into the plastic trough as shown above. Gently clamp or hold the tube in place. The acid, being denser than water, will move down through the water and start to react with the magnesium. Hopefully the magnesium will stay in its copper cage.

8. When the reaction is complete tap the cylinder gently to dislodge any gas bubbles that are still attached to the coil or to the sides of the gas measuring tube.

9. Keep the mouth of the cylinder under water and carefully raise or lower it so that the water level inside the cylinder matches the water in the plastic trough. Now record the volume of gas in the cylinder to within ( 0.1 mL.

10. Record the room temperature and barometric pressure.

Processing Of Results And Questions

1. From your length of magnesium ribbon and the know mass of 100.0 cm of magnesium ribbon, determine the mass of magnesium used in the reaction.

2. Write an equation showing the reaction that occurs between Mg(s) and HCl(aq) producing H2(g) and MgCl2(aq).

3. Using your answers to question 1 and 2, calculate the moles of hydrogen gas that should have been produced.

4. From your measured volume of hydrogen gas and your answer to question 3, regarding the moles of hydrogen expected, determine the volume of one mole of hydrogen gas (molar volume at room conditions). Quote your answer in litres per mole at the measured temperature and pressure.



(Hint:

molar volume (H2) = 
[image: image3.bmp] )

5. How would your answer for the molar volume of hydrogen have been different if the following changes were made? Answer higher, lower, no change, can’t tell and give a short explanation.

(a) the room temperature had been higher

(b) the room pressure had been higher

(c) a bigger piece of magnesium had been used.

6.
How does your experimental result for the molar volume of hydrogen gas compare with the accepted value of 22.7 litres at 0 0C and 100.0 kPa (or 24.5 L at 25 0C and 101.3 kPa). Do you think your result is acceptable given the techniques used? Justify your ideas.
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