Diffusion Lab : Graham’s Law

DEMO done by your teacher


1 - Place 75 mL of water in a 250 mL beaker and add 3 drops of phenolphthalein.

2 - Pour 10 mL of ammonia (concentrated ammonium hydroxide) into a 100 mL

     beaker.

3 - Place the small beaker into the larger one and cover with a watch glass.

4 - Place under the fume hood, and leave it there until the end of part III of this lab.


**Verify that the stoppers fit into either end of the tube before starting Procedure III and  

    make your tube does not roll of your lab bench**

1 - Place a cotton ball in each end of the tube.
2 - Simultaneously add 3 drops of concentrated hydrochloric acid to one cotton ball and 3     

     drops of concentrated ammonia (NH3) to the other cotton ball. 
3 - Stopper the ends of the glass tube

4 - The gases diffuse towar:d each other and form a white ring of ammonium chloride.
      This meeting point is not in the center of the tube.
Analysis:

Procedure I

1 - What are your observations?

2 - Would you say that the rate of diffusion of a solid in a liquid is slow or fast?

     Give reasons for your answer. 

Procedure II

1 - What was observed in this procedure?

2 - How would you describe the rate of diffusion of a gas in a liquid? Give reasons

     for your answer. 

Procedure III

Use experimental data to fill in the following Table 3

	1 –  Initial time

	Seconds

	2 –  Final time
	Seconds


	3 –  Time needed for white ring to form (2 – 1) 

	Seconds

	4 –  Distance traveled by HCl 

	cm

	5 –  Rate of diffusion of HCl   (4 ÷ 3)

	cm/second

	6 –  Distance traveled by NH3

	cm

	7 –  Rate of diffusion of NH3  (6 ÷ 3)
	cm/second



	Ratio of the rates
8 – Rate of diffusion of NH3÷ Rate of diffusion HCl (7 ÷ 5)

	


Graham's Law states that the rate of diffusion of a gas is inversely proportional to the

square root of its molecular weight. Considering the two gases in this experiment and

applying Graham's Law, one arrives at the following equation.

Rate of diffusion of NH3    =   √ Molecular weight of HCl

Rate of diffusion of HCI        
                                                                         √ Molecular weight of NH3
Using this equation you will be able to calculate the theoretical value for the ratio of the rates.  This value will be different from value calculated in Table 3.  The only values you can input into this equation is the molecular weight of HCl and NH3.  
9 –  Show the calculation for the theoretical value and write it in the space provided.

Theoretical value ________________________

10 –  Calculate the percentage error for the experiment using the equation below.  Show the calculation and write the percentage error in the space provided.
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Theoretical Value

Theoretical Value = Actual ... Known ...True Value




Percentage error ________________________
11 – Give 3 reasons for the experimental error.
12 – Give reasons why the rate of diffusion of gases through gases is relatively high.
Procedure I: Potassium permanganate and water (solid-liquid)





Procedure II: Ammonia and water (gas-liquid)





Procedure III: Hydrochloric acid and Ammonia (gas-gas) 








