
 

SPEED OF RISE OF VESICLES 
 

Purpose 

To determine the speed of rise of gas bubbles in basic magma and to 

determine the relationship between speed of rise and bubble size. 

To determine the shape of the rising bubbles and how they may increase in 

size. 

  

Activity 

The experiment uses glycerol instead of magma and then adjustments are 

made to correct for the differences in density and viscosity. One person 

operates the pump and records the size while other operates the timer. 

 

1. Measure the temperature of the glycerol. The temperature should be 

close to 20oC. If not you will need to use a different value for the 

viscosity of glycerol. 

 

2. Compress the pump until a bubble appears. You may need to pump 

several times to expel all the glycerol from the tube.  

 

3. Start the timer the moment the bubble passes the lower band and stop 

it when it reaches the upper band.  

 

4. Measure the size of the bubble by holding the circles template close to 

the cylinder and matching the size of the bubble to the circles on the 

template.  

 

5. Repeat the instructions for bubbles of a variety of sizes but ignore 

those over 2cm because they rise too fast to time. You should aim to 

have measured about 20 bubbles. 

 

6. Describe and try to explain the shape the bubbles. 

 

7. What happens when there are several bubbles of different sizes rising 

at the same time?  

 

8. Plot size against speed of rise in ms-1  

 



Calculating the speed of rise in basic magma at 1200oC 

The speed of rise of bubbles is given by Stoke’s Law 

V  =  density of liquid x g x (diameter of bubble)2 

          18 x viscosity of liquid 

This assumes the bubbles have no density. 

 

Basic magma at 1200oC has a viscosity of 3.0 Pa s and a density of  

2600kg m-3 

Glycerol at 20oC has a viscosity 1.4 Pa s and a density of  

1260 kg m-3. 

To correct for viscosity divide your speed by 1.4 and multiply it by 3.0. 

To correct for density divide your speed by 1260 and multiply by 2600. 

1.4 x2600   =  0.96 

      3.0 x 1260    
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Teacher’s Section 
Requirements 

1 two litre measuring cylinder 

2 litres of glycerol 

2 rubber bands 

Bicycle pump 

4 bicycle pump tubes 

Piece of wood 7.5cm by 5cm by 1cm 

Piece of string 75cm long 

Stick 1m long 

Circles template (Helix make one which can be bought from stationers) 

Marble 

 

Making the equipment 

Join the pump tubes together and attach to the pump. 

Curve the ends of the wood so that it fits flat into the measuring cylinder. Cut 

a semicircular notch at one end to fit the pump tube.  Cut a hole in the centre 

for the end of the tube to fit into.  Attach the string to the other end.  

Push the end of the tube into this hole and then bend the tube into a U shape 

and press it into the cylinder with the tube in the notch.  Use a stick to poke 

the wood and tubes to the bottom the cylinder. 

Fill the measuring cylinder with the glycerol. 

Place the rubber bands on the measuring cylinder so that they are horizontal. 

Place one just below the top of the glycerol and the other 20cm lower.  

 

Notes 

The glycerol should be at about 20oC  

The bubbles are spheres although they appear as oblate spheroids. This is an 

optical effect. Dropping a marble in will demonstrate this. 

The bottom of a column of basic magma will be under considerable pressure 

and this might affect the viscosity or have other effects not demonstrated 

by this experiment. 

 

Results 

A bubble with a diameter of 2mm rises at a speed of about 1cms-1. 

 

Time  

40 minutes for 20 measurements  

 


