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Lab Data for Your Group (watch units)

Adsorbent:

	Trial
	Mass of adsorbent (mg)
	Volume of MB solution (mL)
	MB concentration before equlibrating (mg/L)
	MB Concentration after equilibrating (mg/L)

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	


Calculated Values

	Trial
	Mass of MB adsorbed (mg)
	x/m

	
	
	

	
	
	

	
	
	

	
	
	


Class Results  (Ce units in mg/L)

	Group
	Adsorbent
	K
	1/n

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	


Discussion Questions

1. Rank the different adsorbents investigated in the class according to their affinity for MB (i.e. from highest affinity to lowest).  Does the ranking match your expectations?  Explain why or why not.  

2. Suppose you had a 50-mL beaker with MB in equilibrium with activated carbon.  The equilibrium concentration is 10 mg/L.  Your lab partner accidentally spills 4 mL of 40-mg/L MB into your beaker.  Using LeChatelier’s Principle, describe what will happen and estimate the new concentration after equilibrium is re-established.  (The estimate in this case might be limited to a statement of the approximate range.)

3. Describe the advantage column-type adsorption processes have over direct-addition processes in terms of operating costs and explain why.

Memo Problem
You are doing some preliminary investigations prior to designing a drinking water treatment plant for Johnstown, CA.  The water of Cruz Creek, which is the proposed water source, contains 2.5 mg/L of Yuckinol, a naturally-occurring, but bad-tasting organic compound.  A literature search turns up the fact that Yuckinol can be removed by activated carbon adsorption.  Reducing the concentration to 0.1 mg/L or less eliminates customer complaints.  You propose to add powdered activated carbon to the water stream at the head of the plant.  The activated carbon will be removed in the plant’s sand filters after it has adsorbed the Yuckinol.  As part of your proposal, calculate how many pounds of activated carbon would be needed per day for a water plant with a capacity of 6 million gallons per day (MGD).  Literature sources indicate that Yuckinol adsorption can be described by the Freundlich isotherm with K equaling 150 (for Ce expressed in units of g/L) and  1/n = 0.38.  Write a memo to your boss describing your calculations and the results.  
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