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	Alkalinity
	Lab group members (

	Group:
	

	Section (day):
	

	Date:
	


A.  Determination of Acid Strength

Primary standard

	Mass of Na2CO3 (g)
	Volume into which the primary standard was dissolved (mL)
	Normality of the primary standard solution (meq/L)

	
	
	


Titration Data for Your Group:

	Volume of Primary Standard solution (mL)
	Initial Burette Marking (mL)
	Final Burette Marking (mL)
	Titrant Volume (mL)
	Normality of acid (meq/L)

	
	
	
	
	


Indicator used and color shift observed:  

Class Data (cross out any values not used in the calculation of the average)
	Group
	Titrant Normality (meq/L)
	Average (meq/L)

	A
	
	

	B
	

	C
	

	D
	

	E
	

	F
	

	G
	


B.  Alkalinity Measurements
Titration data

	Sample ID 
	Description of Sample

	AR
	American River near CSUS campus, downstream of Folsom Dam

	
	

	
	


	Sample ID
	Sample Volume (mL)
	Initial Titrant Burette Mark (mL)
	Final Titrant Burette Mark (mL)
	Cumulative Volume (mL)

	First titration
American River
	
	
	
	

	Second titration*
American River
	
	
	
	

	
	
	
	
	

	
	
	
	
	


* After adding baking soda.  Mass of baking soda (g):  ___________
Alkalinity Calculations

	Sample
	Titrant Normality (meq/L)
	Total Alkalinity (meq/L)
	Total Alkalinity (mg/L as CaCO3)

	American River


	
	
	

	American River plus baking soda
	
	
	

	Alkalinity of baking soda (by subtraction)
	
	
	

	
	
	
	

	
	
	
	


C.  Titration curves

	Sample:


	
	Sample:
	
	Sample:
	

	Sample Vol (mL) = 
	
	Sample Vol (mL) = 
	
	Sample Vol (mL) = 
	

	Cum. Vol. acid added (mL)
	pH
	Cum. Vol. acid added (mL)
	pH
	Cum. Vol. acid added (mL)
	pH

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	


Discussion Questions

1.  Explain why adding baking soda to the American River water increased its alkalinity.  Discuss how your measured alkalinity compared with the theoretical alkalinity based on the amount of baking soda you added.  (Show calculations for the theoretical alkalinity.) 

2.  Explain why the alkalinities of the various natural water samples differed.  (Hint:  Think about their origins). 

D&M Problem 2-40  Calculate the “approximate” alkalinity (in mg/L as CaCO3) of a water containing 120.0 mg/L of bicarbonate and 15.00 mg/L of carbonate ion.  Hint:  “Approximate” means all the alkalinity is due to the carbonate-containing species only.  Use all the digits in your calculator; beware of rounding intermediate results.  Answer:  123.4 mg/L as CaCO3
D&M Problem 2-41  Calculate the “exact” alkalinity of the water in Problem 2-40 if the pH is 9.43.  Hint:  “Exact means to use equation 2-84.  The answer is the text is incorrect.  Answer:  124.7 mg/L as CaCO3
Memo Problem

Acid Products, Inc. wishes to discharge an acidic waste into Putah Creek.  To protect the cold water habitat beneficial use, state regulations prohibit a change in pH larger than 0.5 pH units in any natural waters receiving a waste discharge.  As a consultant to Acid Products Industries, you need to estimate the maximum flow of wastewater that can be discharged.  The proposed discharge has a concentration of 3 N.  The creek has an average flow rate of 450 cfs.  Base your calculations on your titration curve.  (Hint:  It might be easier to see the connection between this and the titration curve if you assume a time period like 1 second in your conservation of equivalents.)  Write a memo to your boss describing your calculations and conclusions.  Attach a printout of the appropriate titration curve as part of your calculations.
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