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Note:  In our laboratory, we will use digital 
readout spectrophotometers, so we will measure 
the absorbance directly. Please follow the 
directions that will be provided in lab for the use of 
the spectrophotometers. 

p. 5



 

The following will be performed by the stockroom.  
Please put waste in the appropriately labeled container. 

Allow solutions to reach the same temperature first. 
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Evaluating the Equilibrium Constant for the Formation of the  
Iron (III) Thiocyanate Complex by Spectrophotometry 
 
Assignment & Report Guidelines 
 
READING   Experiment – Lab Handout Download  
 Chemistry, 5th or 6th ed. by Silberberg: Sections 17.2, 17.5, and 17.6 
 
 
PRE-LAB   Begin the prelab on a new page of your laboratory notebook.  ALL elements of the pre-

lab MUST be completed before an experiment is started.  The COPY page from your 
notebook will be collected as you enter the lab.  The original pages must stay in your 
notebook.   

 
Heading 
 
Purpose & Balanced Equation 
 
Procedure Summary / Strategy 

• Summarize and explain the major steps in the experiment. 
 
Data Tables 

• On a NEW page, prepare tables that reflect the composition of the solutions you are preparing, 
the data you will collect in the lab, and the analysis of the results that you will perform.   
(Do not turn in with the prelab.) 

 
Answers to Pre-Lab Questions 

• None assigned. 

 

LAB REPORT Begin the lab report section on a new page of the lab notebook. The discussion 
and conclusion sections should be word-processed. Other parts of the report - 
calculations, etc. may be typed or written in the lab notebook. 

 
Heading   
 
Data / Observations  

• ORIGINAL QUALITATIVE & QUANTITATIVE DATA (signed data pages from your lab 
notebook).   

• Reminder:  Record ALL data directly in your lab notebook. 
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Calculations / Results 

Show complete calculations for the following quantities.  Use the proper format for labeling and 
showing calculations in a formal report.  Organize your results. 

• Full calculations for the concentrations of one standard mixture.  Include a summary of all
concentrations and corresponding measured absorbance values in the data/results table.

• Beer’s law plot with linear regression line (prepared using Microsoft Excel or other graphing
software).  Clearly state the equation for Beer’s law in the report.

• Full calculations for the equilibrium concentrations (with a complete I-C-E table) and the Keq
value for one trial.  Summary table of all concentrations & Keq values.

Notes on Data & Results Table:

For the standards and equilibrium mixtures concentration data and Keq, additional trial 
calculations may be carried out using Microsoft Excel or other spreadsheet software if you 
choose (highly recommended).  The data, including the original concentration and volumes of 
the stock solutions used, and the results of the calculations should be presented in appropriate 
tables either prepared with a spreadsheet or word processor, or neatly written in the lab 
notebook. 

• Report the average value of Keq and the standard deviation.

Discussion – Theory / Results / Error Analysis 

Briefly summarize and explain the experiment, as well as evaluate your results.  Your discussion 
should include all of the following points, but should not be limited to them.  

• Provide an overview of the experiment.

• Explain how the concentration of the standards was controlled.

• Explain Beer’s law and how the plot was prepared and then applied in the experiment.

• Explain how the concentration of the equilibrium was determined.

• Discuss the value of Keq and whether the reaction is reactant-favored or product-favored and to
what extent.

• State & discuss your standard deviation.  Discuss errors in your data or deviations from expected
results. Propose reasonable sources of error in the experiment.

Conclusions 

Provide appropriate conclusions. 

Answer to the Post-Lab Question: 

• A mixture is prepared by combining 3.0 mL of 0.0050 M NaSCN (in 0.10 M HNO3) solution with
4.0 mL of 0.0030 M Fe(NO3)3 solution, and 3.0 mL of 0.10 M HNO3 solution.

Based on your average Keq value, determine the equilibrium concentrations of Fe3+, SCN-, and
FeSCN2+ in the solution.
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