Comparison of inspired and expired air using J-tube gas analysis

If carbon dioxide and oxygen are absorbed in turn from a sample of air, the reduction in volume of these changes can be used as an estimate of the volume of these gases in the sample.  

Risk assessment

· Any tube put to the mouth should be clean and sterilised.

· Eye protection should be used when working with potassium hydroxide, which is a strong alkali and is corrosive.

· Pyrogallol is harmful.

Method

Collecting the sample

1) Set up an apparatus for collecting gas by up-ending a gas jar full of water over a beehive shelf in a water-filled plastic bowl.

2) Inhale a breath, then exhale it again through a plastic delivery tube with the end under the surface of the water.   Collect only the gas from the end of the exhalation into the gas jar.

Testing the sample

1) Fill the J-tube, drawing in water using the syringe, but being careful to hold only the syringe or plastic sleeve to avoid warming the tube itself with your hands.

2) Insert the open end of the J-tube into the gas sample.  Draw in a sample of the exhaled air, forming a bubble exactly 10 cm long (or measure its length to the nearest half mm), and seal it with a further centimetre of water.

3) Dip the end of the J-tube into potassium hydroxide solution and carefully move the bubble towards the open end to expel most of the water seal.  Pick up approximately a 5 cm length of the potassium hydroxide solution.  Rinse off any solution on the outside of the tube with water over a sink, and wipe dry with paper towels.

4) Shunt the bubble to and fro in the J-tube several times to absorb the carbon dioxide from the gas, then lay the J-tube on a ceramic tile to measure the bubble length (to the nearest half mm).

5) Moving the potassium hydroxide to the open end of the tube, mix into it an additional 5 cm of pyrogallol solution and shunt the bubble to and fro.  The mixture turns brown as it absorbs oxygen.  Remeasure the length of the bubble.

6) Empty the J-tube and rinse thoroughly with dilute acid then clean water, before using it for another sample.

7) Repeat the procedure for a gas sample of air, collected by letting air into a water filled gas jar, then sampling from the gas as before.  This ensures the method of obtaining a control sample is as similar as possible to the experimental sample.

Results

1) Make a table to show, for both samples, the original length of the bubble, its length after the absorption of carbon dioxide and its length after the absorption of oxygen.

2) Assuming the bore of the tube is uniform, calculate the percentages of carbon dioxide and oxygen in the exhaled air and the atmospheric air.

3) Write a brief conclusion for the experiment.

