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	Gas Transfer
	Lab group members (

	Group:
	

	Section (day):
	

	Date:
	


Saturation Concentration (CS, mg/L) from the back of the instrument

	
	No mix
	Slow mix
	Fast mix
	Slow bubble
	Fast bubble

	Temperature


	
	
	
	
	

	Saturation Concentration 
	
	
	
	
	


Experimental Units
	Short Name
	Descriptions of the transfer devices or procedures used

	No mix


	

	Slow mix


	

	Fast mix


	

	Slow bubble 


	

	Fast bubble


	


Gas Transfer Coefficients

	Sample
	Transfer Coefficient (ka)
	Coefficient of Determination (r2)

	No mix


	
	

	Slow mix


	
	

	Fast mix


	
	

	Slow bubble 


	
	

	Fast bubble


	
	


Gas Transfer Data Table
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	Slow mix
	Fast mix
	Slow bubble
	Fast bubble
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	Time 
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	Time 
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	(min)
	(mg/L)

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	


Discussion Questions

1. Based on your observations in lab, describe the effect of mixing and bubbling on the transfer coefficient.  Try to relate the effects to some physical phenomena that you can observe.  (For example, don't just say, "Higher air flow rates cause faster transfer."  Describe why you think this is true -- bubble size, bubble number, etc.) 

2. Trout require a lot of oxygen (5 mg/l or more).  Carp can live in environments with lower oxygen levels.  In which kinds of water bodies (rivers, lakes, small streams, etc.) would you expect to find trout, and in which would you expect to find carp?  Justify your answer. 
3. Your instructor deoxygenated the test water before lab by a chemical reaction.  An alternate method is to bubble pure nitrogen through it.  Based on Henry’s Law and gas transfer kinetics, explain why nitrogen bubbling deoxygenates water.
Memo Problem

A small sewage treatment plant produces an effluent with a dissolved oxygen (DO) concentration of 1.5 mg/L.  This flow is to be discharged into a stream that contains a sensitive species of trout.  Because of this, the plant’s discharge permit requires that the effluent dissolved oxygen concentration must always be at least 75% of the saturation value in the stream.  To raise the DO, it is proposed to run the flow through a long, narrow tank with a bubbler aeration system built into its bottom. The tank will be 1.5 m wide and the water depth will be 1.0 m.  Estimate of the length of channel needed to change the DO appropriately.  (Hint:  What’s the worst case?)  Base your estimate on the “slow bubble” transfer coefficient you measured in the lab.  In the summer, the stream temperature is 10 (C; in the winter it is 5 (C.  The wastewater is 7(C year-round.  
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