
Chemistry with Mr. Faucher    Name___________________________________ 

Graham’s Law of Diffusion & Ideal Gases 

 

1. In the Graham’s Law experiment, illustrated above, why exactly, did the ammonium chloride product 

form toward the right (instead of the middle) of the tube? 

 

 

2. You know from Freshman Physics that KE = ½ mv2. Since the temperature of the tube was uniform, 

and therefore so was the KE, derive the Graham’s Law formula that relates the ratio of the speed of NH3 

vapor to the speed of HCl vapor with the molar masses of these gaseous molecules. In other words: 
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This velocity ratio is often called the relative rates of diffusion. 

3. Now use the equation you just derived to calculate how much faster the average speed of NH3 gas 

molecules is compared with the average speed of HCl gas molecules. Does this agree with the 

illustration above, showing the reaction ring closer to the acid side? 

 

 



4. If the Graham’s Law experiment was repeated, but in a room 10°C higher, would the ring form at a 

different spot? Explain. 

 

 

5. In this 10°C warmer room, would it take the same amount of time for the ring to form? Explain. 

 

 

6. Graham’s Law had a very important application in 1942 when a procedure was needed to separate 

the Uranium-235 isotope from a mixture with the much more common U-238 isotope. (In nature, only 

one U-235 atom is found for every 140 of the U-238 atoms!)  

To “enrich” the U-235 isotope, it had to be separated from U-238 and concentrated to make up a 

sample large enough to make an atomic bomb. U-235 has 3 fewer neutrons than U-238, making it lighter 

in mass, so it’s gaseous molecules travel faster. But it would take about 4,000°C to vaporize it into a gas, 

so it was reacted with fluorine to make uranium hexafluoride, UF6, which is a gas at around only 50°C!  

The UF6 isotopes were separated in big gas chambers with small holes to let out and collect the faster-

moving 235UF6, leaving more of the 238UF6 behind. This process was repeated until scientists had a high-

enough concentration of 235UF6 to make the bombs dropped on Japan to end the war. 

Using Graham’s Law, calculate the relative rates of diffusion of the uranium hexafluorides, 235UF6 and 
238UF6. The superscripts represent the molar mass of the uranium atoms. 

 

 

 

 

7. Ideal gases have molecules that are very small, far apart, have perfectly-elastic collisions with other 

gas molecules, and do not interfere with each other between collisions. What conditions of Pressure, 

Volume, and Temperature would better-favor this ideal gas behavior?  

Place a checkmark in the proper column: 

 Increase Decrease 

Pressure   

Volume   

Temperature   

 


