Station 1: Acid-Base Neutralization

1. Fill the flask to 30. ml with the acetic acid (CH3COOH) solution (yellow in bromthymol indicator).  Titrate to a blue equivalence point with 0.10 M NaOH (10 drops/ml).

2. Calculate the [H+] in the original solution.

3. Sketch an appropriate titration curve for the process making sure that it clearly shows whether the equivalence point pH resides at, below, or above 7.

4. Very briefly describe the steps to calculate the actual pH at the equivalence point. 

5. Discard the waste in the sink and rinse the flask.

Station 2: Qualitative analysis by selective precipitation
1. Use salt precipitation reactions as a means to identify the heavy metal ion(s) {silver, lead, and/or barium} present in the unknown polluted water sample. (3 drops of solution).
2. Generate one net ionic equation that supports your observations for a heavy metal ion present in the unknown sample.
3. Very briefly describe the information needed, and mathematical steps you would follow to calculate the molar solubility of this low solubility salt.
4. Write an appropriate dissociation reaction for the low solubility salt

5. Discard the waste in the labeled waste container, and rinse and dry the tray.

Station 3: Calorimetry/Thermodynamics
1. Determine experimentally, and with mathematical computations the enthalpy of reaction for:                        Mg (s)  +  H+ (aq) → Mg2+ (aq)  +  H2 (g)

2. Justify why the enthalpy value you obtain is smaller than should be expected.

3. Confirm through observation that magnesium was the limiting reactant, and that the reaction was exothermic.

4. Support with justification that the entropy of the reaction increased and that the reaction is spontaneous.

5. Sketch a potential energy diagram that appropriately characterizes this reaction (assume a small activation energy).

6. Discard the waste in the sink and rinse the test tube.

Station 4: Oxidation-Reduction/Electrochemistry
1. Confirm through experimental observation that copper has a higher reduction potential than both aluminum and zinc.

2. Re-affirm the above findings through net ionic equation and mathematical computation of voltage (choose only one of the two metals with copper).

3. Justify qualitatively and identify a mathematical formula that confirm this reaction to be spontaneous.
4. Sketch a galvanic cell model for the process you identified in #2 and identify: the anode, the cathode, and the direction of electron flow.

5. Discard the waste in the labeled waste container, and rinse and dry the tray.

Station 5: Acids/Bases/Salt Hydrolysis

1. Evaluate the pH of each of the three salt solutions through experimental observation.
2. Formulate a net ionic equation for the hydrolysis reaction of one of the salts that supports your observation above.
3. Very briefly describe how you would prepare a buffer solution that makes use of the salt.

4. Write the two net ionic equations that support your answer to #3 above.
5. Discard the waste in the sink, and rinse and dry the tray.

Station 7: Flame Tests/Atomic Energy Levels 

1. Differentiate between two metal atoms/ions both through experimental observation and modeling a diagram of electron movement in the atom.

2. Generate a net ionic equation showing the removal of an electron (first ionization energy) from the s-block metal in this activity.

3. Defend the following arguments with the appropriate support: 
a. “the first ionization energy decreases for each successive metal directly below this metal in the periodic table” 
b. “each successive element to the right of this metal becomes less metallic (more non-metallic).”

4. Rinse the flame test probes in the sink and dry them.
Station 6: Beer’s Law (Absorbance vs. Concentration)

1. Using the data below, graphically depict the quantitative relationship that exists between concentration and light absorbance by Ni2+ ions in solution.

2. Determine the concentration of the unknown Ni2+ solution both by graphical interpretation and mathematical computation.

3. Justify why light in the red wavelength part of the spectrum is an ideal choice for running this experiment.

4. Assume that the experimenter accidentally left fingerprints on the cuvette of unknown Ni2+ solution placed in the colorimeter/spectrophotometer.  Understanding that the instrument reads light transmittance though the sample and then calculates the light absorbance, very briefly justify why this would result in an erroneously high concentration value reported for the unknown.

5. No cleanup is required for this station.

	Concentration Ni2+ (mol/L)
	Absorbance

	0.000
	0.00

	0.004
	0.05

	0.016
	0.15

	0.025
	0.24

	0.036
	0.33


