Investigating Graham’s Law

Background:

In this experiment, we will be investigating Graham’s Law, using solutions of aqueous hydrochloric acid, and aqueous ammonia.  Graham’s Law is a gas law equation which compares the rates of effusion of two gases (relative to each other) to the molar masses of these gases, according to the following equation:

rate of effusion of gas A       (molar mass of gas B
rate of effusion of gas B       (molar mass of gas A

For the sake of uniformity, we will assume that gas A is the lighter of the two gases.

Materials:

· 6 M HCl

· concentrated NH3 

· cotton swabs (Q-tips)

· narrow, hollow glass tubes several inches long (6 – 10”)

· ruler

· invisible tape

· latex gloves

· safety glasses

· a textbook or cinder block

Procedure:

1) Put on latex gloves and safety glass (and aprons if you wish), as we will be working with concentrated acids and bases in this experiment.

2) Obtain a textbook or cinder block and tape down the glass tube to it, using invisible tape an inch or so from each end of the tube.  This is to prevent the tube from rolling off and shattering.  

3) Obtain small vials of HCl(aq) and NH3(aq) (pre-prepared) and 2 clean cotton swabs.

4) Dip one end of the first swab into the HCl solution, and one end of the second swab into the ammonia.  Simultaneously insert the dampened end of one cotton swab into each end of the hollow glass tube just until all the cotton is inside the tube.  It is essential that you insert both swabs simultaneously!  Be careful not to jostle glass tube once swabs are inserted.

5) Observe the chemical reaction that occurs in the tube (you should see a white solid ring develop in the tube somewhere), and take any measurements you feel are necessary using the ruler provided.  

6) Write and balance a chemical equation describing this reaction, and consider how you can evaluate Graham’s Law using the data you collect.  You will receive marks on this lab for data collection, data processing & presentation, and evaluation.  

