
Chem 213, UW-Eau Claire Lab Report 4 Spring 2012 

1 

 

 

This assignment is due by 1 pm on Friday, March 2, 2011. Please submit two separately stapled 

documents, one for Hardness of Water and Unknown Acid (combined), and one for the textbook 

problems. 

Hardness of water: 

1. Using your titration data, show one calculation for the molarity of total Ca
2+

 and Mg
2+

 

ions in your tap water sample. Report the average molarity for all trials. You do not need 

to include a table of all your raw data. 

 

2. Using your titration data, show one calculation for the molarity of Ca
2+

 ions in your tap 

water sample. Report the average molarity for all trials.  

  

3. Calculate and report the average molarity of Mg
2+

 ions in your tap water sample. 

 

4. Water “hardness” is related to the concentration of just the Ca
2+

 ions. In reference tables, 

hardness is typically expressed in units of ppm. Because solid calcium carbonate (from 

shells, for example) is the most common source of the calcium ions, the hardness values 

in reference tables are ppm of the calcium carbonate that originally carried the Ca
2+

 ions 

into the water supply. Starting with the average molarity of Ca
2+

  you determined above, 

calculate the hardness in units of ppm calcium carbonate. Compare your value with 

typical reported values for the water supply in our region. 

 

Unknown-Acid Project: 

 

1. Please write a description of your experimental procedure (one page or less). Provide 

enough detail so that someone could repeat your work exactly by following your 

narrative alone. Use appropriate significant figures for all measured amounts that you 

mention. Write in past tense, rather than lab-manual (recipe) form. Grammar and spelling 

count. Please use word processing for your narrative; you may hand-write items 2-5 

below. 

 

2. Provide tables showing raw data for each titration you conducted.   

 

3. Provide a sample calculation for one determination of your sample’s molar mass.  

  

4. Report the average molar mass of your sample and %RSD of the molar mass. If the 

%RSD is greater than 5%, explain possible sources of imprecision. 

 

(continues on next page) 
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Textbook Problems: Please complete textbook problems 9-38 (c-d), 9-39 (all parts), 11-8, 

and 11-17 (just 0, Ve/2, and Ve).  

 

Notes on textbook problems: 1. Appendix G in your textbook gives Ka values only. In most 

cases, the molecules are neutral acids. In some cases, the species in the table are conjugate 

acids of weak bases (for example, ammonium ion) – but you can get Kb if needed via the 

relationship Kb = Kw/Ka;   2. In 9-39 (a), the term “formal concentration” means you should 

use the H-H equation; in part (b), you should use an ICE table with no mathematical 

approximations.  

 


