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Effusion of Gases 

 

 

𝝁𝒓𝒎𝒔 = √
𝟑 𝑹𝑻

𝑴𝒎
              

𝑹𝒂𝒕𝒆𝑮𝒂𝒔 𝑨

𝑹𝒂𝒕𝒆𝑮𝒂𝒔 𝑩
= √

𝑴𝒎𝑩

𝑴𝒎𝑨

 

 

 

1. Calculate the rms speed of nitrogen molecules, N2, at 22.0 oC. 

    Report the speed in meters. 

  

T = 22.0 oC + 273.15 = 295.15 K, Mm = 28.0 g/mol = 0.0280 kg/mol 

1 J = 
𝑘𝑔∙𝑚2

𝑠2  

 𝝁𝒓𝒎𝒔 = √
𝟑 𝑹𝑻

𝑴𝒎
= √

𝟑 × 𝟖.𝟑𝟏𝟒 
𝑱

𝒎𝒐𝒍∙𝑲
×𝟐𝟗𝟓.𝟏𝟓 𝑲

𝟎.𝟎𝟐𝟖𝟎 𝒌𝒈/𝒎𝒐𝒍
= 𝟓𝟏𝟑 𝒎/𝒔 

2. What is the molar mass of a gas that diffuses 1.92 times slower 

   than Ne gas? 

 
𝑅𝑎𝑡𝑒 𝑈𝑛𝑘𝑛𝑜𝑤𝑛

𝑅𝑎𝑡𝑒 𝑁𝑒
= √

𝑀𝑚𝑁𝑒

𝑀𝑚𝑈𝑛𝑘𝑛𝑜𝑤𝑛
 

 
1

1.92
= √

20.1797
𝑔

𝑚𝑜𝑙

𝑀𝑚𝑈𝑛𝑘𝑛𝑜𝑤𝑛
    Square both sides of equation; solve for Mm 

                                               Unknown. 

 𝑀𝑚𝑈𝑛𝑘𝑛𝑜𝑤𝑛 = 20.1797
𝑔

𝑚𝑜𝑙
 ×  (1.92)2 = 𝟕𝟒. 𝟒 𝒈/𝒎𝒐𝒍 

 

3. A given volume of O2 gas takes 68.2 seconds to diffuse. Another gas 

   took 86.3 seconds to diffuse under the same conditions.  Calculate 

   the molar mass of the gas? 

  

In this case we are given time.  

 
86.3 𝑠

68.2 𝑠
= √

𝑀𝑚 𝑈𝑛𝑘𝑛𝑜𝑤𝑛 𝑔𝑎𝑠

31.999 𝑔/𝑚𝑜𝑙
          Square both sides of equation 

 (
86.3 𝑠

68.2 𝑠
)

2
= 

𝑀𝑚 𝑈𝑛𝑘𝑛𝑜𝑤𝑛 𝑔𝑎𝑠

31.999 𝑔/𝑚𝑜𝑙
  and Mm = 51.24 g/mol 

 

4.  A sample of Ne gas diffuses 15.5 cm in 3.4 minutes. How long 

    would it take for Cl2 gas to diffuse the same distance? 

 
𝑟𝑎𝑡𝑒 𝐻𝑒

𝑟𝑎𝑡𝑒 𝐶𝑙2
= √

70.9 
𝑔

𝑚𝑜𝑙

20.1797 
𝑔

𝑚𝑜𝑙

 = 1.9      

    Ne effuses 1.9 times faster than Cl2. 1.9 x 3.4 min = 6.0 min.  


