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Introduction 

Crystal violet is a common, beautiful purple dye.  In strongly basic solutions, the bright color of the dye 

slowly fades, and the solution becomes colorless.  The kinetics of this “fading” reaction can be analyzed by 

measuring the color intensity or absorbance of the solution versus time to determine the rate law. 

Background 

 

  



 KINETICS OF CRYSTAL VIOLET FADING  
 

  2 

 

 

Experiment Overview 
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Pre-Lab Questions for the Crystal Violet Standard (Part A) 

 

1. What would be the optimum wavelength for generating a Beer’s law calibration curve for crystal violet 

and measuring absorbance versus time for the reaction of CV+ with OH-?  Recall that absorbance 

measurements are most accurate and sensitive in the range of 0.2-1.0. 

2. A calibration curve requires the use of several concentrations of the test solution.  Using 25 µM CV+ 

solution as the stock solution, complete the following table to show how you would prepare 2.5, 5, 7.5, 

10, and 12.5 µM solutions of CV+.  Assume that the final solution volume should be 10.0 mL in all 

cases. 
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Crystal Violet Standard Laboratory (Part A) 

1. Turn on the colorimeter and allow it to warm up for 10-20 minutes before use.  Adjust the wavelength 

setting to the optimum wavelength determined in the Pre-Lab section. 

2. Construct an appropriate data table to record measurements.   

3. Using a 10 mL graduated cylinder for accuracy, prepare the series of standard dilutions of the crystal 

violet stock solution. Use the amounts calculated in the Pre-Lab assignment.  Lab Hint: To avoid 

contaminating with stock solution, use separate graduated cylinders and disposable pipets with the stock 

solution and the distilled water. 

4. Measure and record the absorbance of the stock solution and each standard solution (dilution) 

concentration at the selected wavelength. 

5. Prepare a Beer’s law calibration curve of absorbance versus concentration for crystal violet and report 

the equation in your laboratory notebook. 
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Pre-Lab Questions for the Kinetics of a Chemical Reaction (Part B) 

1. Chemical Reactions all take a certain amount of time to react.  The reaction rate of a chemical reaction is 

defined as the change in concentration of a reactant per unit time.  If the rate of the reaction does not 

depend upon the concentration of the reactant, it will be a zero-order chemical reaction.  If the rate of the 

reaction is proportional to the concentration of the reactant (or to the first power), it will be a first -order 

chemical reaction.  If the rate of the reaction is proportional to the concentration of the reactant squared, 

it will be a second-order chemical reaction. 

Match the order of the kinetics of a chemical reaction with its rate law order below:  

(a) Zero-Order, (b) First-Order, or (c) Second-Order with respect to [A]. (Note: [A] is used to represent 

 the concentration of the reactant): 

Rate = k [A]1          

Rate = k [A]2        

Rate = k        

2. Consult an online resource or chemistry textbook for the mathematical treatment and graphical analysis 

of experimental data of concentration versus time for the disappearance of a reactant [A] in a reaction.  

Match the linear graph shown below with that expected if the reaction is (a) Zero-Order, (b) First-Order, 

or (c) Second-Order with respect to [A]. 

 

 

3. When a student was conducting a laboratory to determine the kinetics or order of a specific chemical 

reaction involving substance A, they first did a standard curve to know how the concentration of 

substance A relates to its absorbance (Part A).  Then the student took a specific concentration of 

substance A and mixed it with an excess amount of substance B. They efficiently mixed the substance, 

placed an aliquot in a cuvette, placed the cuvette in a colorimeter, and pressed collect.  The absorbance 

was recorded every 20 seconds for 3 minutes.  Using the calibration curve from Part A, the absorbance 

values were converted over into concentration. 
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Fill out the table below using a calculator to determine the ln [A] and 1/[A] values. 

Time (seconds) [A] ln [A] 1/[A] 

20 0.1003   

40 0.0743   

60 0.0550   

80 0.0408   

100 0.0302   

120 0.0224   

140 0.0166   

160 0.0123   

180 0.0091   

  

4. Using a computer graphing device, graph each of the following and sketch the graphs in your laboratory 

notebook: 

a. Time versus [A] 

b. Time versus ln [A] 

c. Time versus 1/[A] 

5. Using your graphical relationship of each, determine the order of the rate law of substance [A]. 

 

Laboratory to Determine the Kinetics of a Crystal Violet (Part B) 

1. Set the colorimeter to the proper wavelength (Part A) and calibrate the instrument using a “blank” of 

equal volumes distilled water and 0.10 M NaOH.   
2. Measure 10.0 mL of 25 µM crystal violet stock solution using a 10 mL graduated cylinder and add it to 

a clean 50 mL beaker. 

3. Measure 10.0 mL of 0.10 M NaOH in a different 10 mL graduated cylinder. 

4. Important: Once you mix the two solutions, the chemical reaction has begun, so do not mix these two 

solutions until you are absolutely prepared and ready to test the solution in the colorimeter. 

5. Get a cuvette ready and set the colorimeter to collect for at least 600 seconds (about 10 minutes). 

6. Very efficiently mix both solutions in the beaker, swirl to mix uniformly, add a sample to the cuvette, 

place the cuvette inside the colorimeter, and press collect. 

7. Record absorbance readings every 15 seconds. (0.066666666 samples/sec) 

8. Using your calibration curve equation from Part A, convert the absorbance of each crystal violet reading 

into a concentration, [CV]. 

9. Calculate the ln[CV] and 1/[CV] in the same manner that Pre-Lab Part B was calculated. 

10. Using a computer graphing device, graph each of the following and sketch the graphs in your laboratory 

notebook: 

a. Time versus [CV] 

b. Time versus ln [CV] 

c. Time versus 1/[CV] 
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11. Using your graphical relationship of each, determine the order of the rate law of substance [CV]. 


