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1. Most chemical reactions progress in two directions: forward and reverse. Over time, the forward and reverse reactions will occur at the same rate and the concentration of the reactants and products will no longer change. This is known as chemical equilibrium.

2. At chemical equilibrium, the equilibrium concentrations of each component are related to each other according to the equilibrium constant, K, which is the ratio of product concentrations to reactant concentrations, each raised to the power of their stoichiometric coefficients. 

3. But how do you determine equilibrium concentrations? One method is to measure the intensity of a particular wavelength of light that the species absorbs. This is called its absorbance. 

4. The absorbance corresponds to the excitation of electrons in the sample to higher energy states. You’ll remember that the electrons in a molecule occupy the ground state and when they absorb energy, such as in the form of light, they become excited and transition to a higher energy level.

5. The energy that the atom absorbs is the energy of a particular wavelength of light, and it can be measured using a spectrophotometer. A spectrophotometer directs a beam of light at a specific wavelength through a sample, and measures the intensity of light that is absorbed by the sample. The absorbance is equal to the negative log of the intensity of the attenuated light over the intensity of the incident light. 

6. By plotting the absorbance values of multiple solutions at known concentrations, we observe Beer’s Law, which tells us that the concentration of a compound is linearly proportional to its optical absorbance when the wavelength and path length are held constant.

7. Beer’s law is expressed mathematically by the following equation, where A is the absorbance, epsilon is the molar attenuation coefficient—a constant that varies for each compound--, l is the path length of light, and c is the concentration. 

8. By fitting the values with a linear function, you can use the absorbance data of an unknown solution to determine its concentration. From there, the concentrations of the remaining reactants and products can be calculated, to give the equilibrium constant for the reaction. 

9. [bookmark: _GoBack]In this lab, you will prepare solutions of [FeSCN]2+ (1) and use a spectrophotometer (2) to determine its absorbance  at various concentrations. (3) Then, using Beer’s law, you will determine the equilibrium constant of the reaction (4).  I found this pronunciation in the protocol script, I hope it’s what you wanted: the iron 3 thiocyanate complex ion
9.1 Re-use shot 5.13.2-5.13.3 (Talent dispensing solution into beaker, placing it under burette, and adding [SCN]-).
9.2 Re-use shot 5.14.2 (talent places cuvette in spectrophotometer).
9.3 Re-use shot 5.16.2 (talent acquiring absorbance measurement).
9.4 Re-use 7.3.1 (Drawing of calibration curve). 

Learning Objectives: 
In this section, we list 5 important questions (eg, What is transformation?) that the students should be able to answer at the end of each lab. Complete this after the finalization of the script and storyboard. Do NOT worry about filling in this box in your first version. 



Take-Homes: 
In this section, we list 5 important take-home messages from the lab. Usually, these are answers to the 5 questions in learning objectives. Complete this after the finalization of the script and storyboard. Do NOT worry about filling in this box in your first version. 










