Suffield High School -- Chemistry CAPT-Like Activities

THE SEARCH FOR ABSOLUTE ZERO!!!!!

Sam and Irene, members of the Wildcats Chemistry Club, are working together on their Chemistry project.  They are investigating gases because Sam says that explosions are nothing more than chemical reactions that give off lots of gas with a lot of energy and Irene is intrigued by explosions.  They make a good combination.  Sam is kind of a geek and knows his stuff while Irene is a go-getter --she is a natural experimenter and she knows how to use a screwdriver!

One afternoon after school, while the teacher is doing some lab prep work, this dynamic duo is investigating the behavior of air in the laboratory when they discover a  puzzling thing.  They heat an Ehrlenmeyer flask --full of air-- by dunking it upright in a boiling water bath.  They then take the ehrlenmeyer flask out of the boiling water, and inverting the flask, place it upside down into a bath of cool water; something very puzzling happens!!!!  “What is going on inside the flask”, asks Irene?

Sam offers an explanation.  Air is made up of a mixture of gases and according to Charles’ Law, the volume of a gas changes with temperature.  This is a property of gases and it can explain what they just observed.  He says that he can even draw a graph by plotting the volume of the air (y) versus its temperature (x) that would show the behavior of the air in the flask.

Irene gets an idea.  What about absolute zero.  Isn’t that the temperature where the volume of an “ideal gas” shrinks to nothing?  Couldn’t they obtain a value for this temperature from the plot that Sam is talking about?  Sam says: “Irene, this is going to make a phat Chemistry project!”

In their lab notebook, Sam and Irene had recorded the initial and final volume of the air in the flask and the temperature of the boiling and cool water baths.

YOUR TASK: 

1. Replicate Sam and Irene’s investigation and obtain data for the air volume at the two temperatures.  Follow their procedure but make sure that you write down what you do so that others (or yourself later on) can replicate your work. See if you get results similar to Sam and Irene. Materials suggested.  Flasks, hotplates, thermometers, graphing paper, ruler. 

2.  Make a graph as suggested by Sam.  Use your data. Use graphing paper

3.  Use your graph (or maybe you need to make another graph) to obtain an absolute zero temperature. {Hint: extrapolation may be useful!}

4. Write a report for your investigation.  This report must include a clear statement of what is being investigated, a description of the procedure, drawings of the setup, data and graphs.  And at the end, your conclusion about where “absolute zero” is.

