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Your objective in this lab is to measure how the solubility of water vapor in air changes with 
temperature.  To do this, you need to either control the temperature, equilibrate a batch of air 
with liquid water at that temperature and measure the amount of water that dissolves in the air--
or control the amount of water and measure at what temperature it all dissolves in the air. 
 
 
Measuring the solubility of water in air is not easy and you will have to make as careful of 
measurements as possible.  Here are skeletal outlines of two possible approaches, leaving you 
with a number of experimental challenges to solve. 
 
Method 1:  Produce saturated air in a 2 liter bottle by equilibrating it with water at a known 
temperature in a separate bottle attached through a 'cyclone' bottle connector.  Close off the 2-
liter bottle and cool it in an ice water bath to condense out most of the water vapor.  Swab out 
the water with a paper towel and measure the increase in weight of the paper towel to 
determine the amount of water that condensed.  Repeat for a variety of equilibration 
temperatures. 
 
Method 2:  Produce air with very low absolute humidity in a 2 liter bottle (my students did this by 
equilibrating the bottle air with freezer air, but it's not too hard to do with outside air in winter in 
our region).  Add a drop of water to the bottle, close it up, and warm it until the drop completely 
evaporates.  Repeat using additional numbers of drops of water. 
 
For method 1 you will need to get several 2-liter bottles, a smaller bottle to attach with water, a 
basin and ice, an absorbent paper towel, and a balance that weighs to a sensitivity of 0.1 gram 
or better, and a thermometer.   
 
For method 2 you will need to get a 2-liter bottle, a method to reliably measure out drops of 
water, a way to ensure a low starting absolute humidity within the bottle, and a thermometer. 
 
You should have a thermometer and a 'cyclone' bottle connector in your lab kit.  See what you 
can come up with for other items.  Be creative.   
 
 
Your report should include pictures of you doing your experiment, your experimental set up, and 
of course your results (with appropriate x-y graph) and interpretations.  
 
 
For my walk through of this lab, I'm going to give you posters made by students who did this lab 
in the classroom, and some feedback on their poster report. 
 
You are welcome to submit a revised lab report if you feel it is necessary.  The grade on the 
revised report will be averaged with the grade on your initial report to come to a final lab grade. 
 
 

  



The first group used Method 1, condensing water from air saturated at a known temperature 
and swabbing out water with a paper towel and weighing.  They condensed out the water by 
cooling the bottle in a bath of crushed ice with salt added.  Their poster is below. 

 
This group should have reported the volume of air that they used.  Also they incorrectly label the 
x axis—the label should be the net weight, wet towel minus dry towel.  The change in solubility 
with temperature is exponential as expected, although it doesn't match the expected doubling in 
solubility every 10°C.  This group gets about 0.22g soluble water in air at 50°C.  Assuming the 
group used a 2 liter bottle (which they did), this corresponds to 0.11g H2O/liter, compared to the 
accepted value of about 0.12g H2O/liter--amazingly close to the correct value considering how 
far off they are from doubling every 10°C! 
 
 
  



The second group used Method 2, adding a known amount of water to dry air in a bottle, and 
increasing the temperature of air in the bottle until all of the water evaporated (or was no longer 
noticeable).  Their poster is below. 

 
Although not clear from their poster, this group 
controlled temperature of the bottle by 
immersing it in a basin of water whose 
temperature they varied by adding water heated 
on a stove in small increments.  The group's 
graph is not easy to read—it plots temperature 
increasing upward on the y axis and number of 
drops of water on the x axis. This group also 
got an exponential curve as expected and their 
results are closer to doubling solubility every 
10°C.  They reported their air volume but not 
the mass of a drop of water (and they don't 
explain how they got half and quarter water 
droplets!).  If we presume that their water drops 
are about 0.1g, a typical value, then they report 
about 0.22g H2O in 2 liters at 50°C, or 0.11 
g/liter, compared to the accepted value of about 
0.12g H2O/liter.   
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