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SC112 

Laboratory Learning Objectives 
12.5.2018 

_____________________________________________________________________________________ 

 

To satisfy the minimum requirements for this course, you should be able to: 

 

Experiment 20B 

Determination of the Solubility Of Caso4 By Ion-Exchange And By Complexometric 

Titration 

1. Explain the principle of ion exchange. 

2. Use proper experimental techniques with a column containing an ion-exchange resin. 

3. Use stoichiometry to relate the data from an acid-base titration to the amount of a metal ion 

removed by a cation-exchange column. 

4. Define a back-titration. 

5. Use stoichiometry to relate the data from a complexometric titration to the amount of metal 

ion in a solution. 

 

 

Experiment 34D 

Evaluation of Deicer and Antifreeze Performance 

1. Understand the colligative property of freezing-point depression. 

2. Define the following terms: solute, solvent, solution, and molality. 

3. Prepare a solution of a given molality. 

4. Experimentally determine the freezing points of pure liquids and solutions. 

5. Evaluate experimental data and reach conclusions based on results.  

 

 

Experiment 13I 

The Reaction of Red Food Color With Bleach 

1. Relate absorbance measurements to concentrations, using the beer-lambert law. 

2. Apply the method of comparing initial reaction rates to determine the order of reaction with 

respect to one reactant. 

3. Apply the graphical (integrated rate law) method to determine the order of reaction with 

respect to one reactant. 

 

Experiment 12I 

Principles of Equilibrium 

1. Select an appropriate wavelength for use in experiments involving absorbance of light. 

2. Evaluate experimental data using ice tables obtain the equilibrium constant k. 

3. Interpret the measurable effects of disturbances to a system at equilibrium in terms of 

LeChatelier’s principle. 

 

 

Experiment 16 

Hydronium Ion Concentration 

1. Prepare solutions by serial dilution. 

2. Correlate the h3o
+ ion concentration of a solution with its ph value. 

3. Use indicators to estimate the ph of solutions of various acid concentrations. 

4. Explain the common ion effect. 
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5. Understand the difference between strong and weak acids and calculate percent dissociation 

of a weak acid. 

Experiment 14 

Navy Boiler Water Tests 

1. Explain the use of buffers in boiler water treatment. 

2. Determine the ph of boiler water using a nitric acid titration and the emergency ph table. 

3. Explain the process of an acid/base titration and the use of ph indicators. 

4. Explain the process of a redox titration and the use of an indicator to determine the endpoint. 

5. Convert concentration units of molarity to ppm (parts per million). 

 

 

 

 

Experiment 32 

Buffers 

1. Distinguish between strong acid and weak acid systems. 

2. Define a buffer and explain how a buffer works. 

3. Explain how an acid-base indicator is used in the laboratory. 

4. Qualitatively describe the important regions of a titration curve. 

5. Prepare a buffer at a specified ph. 

6. Calculate the change in ph of a simple buffer solution of known composition caused by 

adding a small amount of strong acid or strong base. 

 

 

 

 

Experiment 44 

Solubility and the Solubility Product Constant 

1. Determine the value of a ksp equilibrium constant in the presence and absence of a common 

ion. 

2. Experimentally distinguish between the solubility and the solubility product constant. 

3. Use an acid-base titration to quantitatively determine the amount of a weak acid present in 

solution. 

4. Understand the common ion effect. 

 

 

 

Experiment 12C 

Thermodynamic Properties of Ammonium Carbamate 

1. Derive an equation relating partial pressures of gaseous reactants and products to the 

equilibrium constant for a reaction. 

2. Determine ∆rG°, ∆rH° and ∆rS° for a reaction from the values of the equilibrium constant at 

several temperatures. 

3. Determine the ∆fG° for a reactant from ∆rG° for a reaction and the tabulated values of ∆fG° 

for the products of the reaction. 

4. Explain the correlation between ∆rG° for a reaction and spontaneity under a given set of 

experimental conditions. 
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Experiment 21B 

The Activity Series and Electrochemical Cells 

1. Write an electrochemical activity series based on experimental observations. 

2. Define the following terms: oxidation, reduction, oxidizing agent, reducing agent, 

electrochemical activity series, electrode, and electrolyte. 

3. Explain the use and purpose of a salt bridge. 

4. Identify an electrode as either a cathode or an anode, and identify directions of electron and 

ion flow in a spontaneous electrochemical cell. 

5. Write the half reaction occurring at each electrode and a complete balanced overall reaction 

for an electrochemical cell. 

6. Use the Nernst equation to understand the effects of changing conditions on the cell voltage. 

 

 

 

Experiment 21H 

Electrochemistry: Corrosion 

1. Explain how “atmospheric corrosion” occurs, and how it results in the eating away of metal. 

2. Identify the conditions for “chemical corrosion”. 

3. Describe the use of galvanic protection and impressed voltage for corrosion prevention.  

 

 

 

Experiment 13N 

Radioactivity 

1. Show that radioactive decay is a first-order kinetic process. 

2. Demonstrate the random nature of nuclear disintegrations. 

3. Illustrate the fact that radioactivity is a natural phenomenon. 

4. Show how to determine the half-life of a radioisotope with a very long half-life. 

5. Show how to determine the half-life of a radioisotope with a short half-life. 

6. Examine the shielding of radiation by different types of materials. 

 


