
Chemical Kinetics, Part 2 
 

Name:_______________________________ Date:__________________________ 
 

Partner: ____________________________ 
 

Use complete sentences, use the proper number of significant figures, and include units. 
 

Introduction: (2-sentence maximum; state the scientific purpose of the experiment. Describe the 
method you will use, in a general sense. Do not discuss the experimental procedure details or 
data analysis steps. We wrote the Introduction for you this week. No additions are necessary. 
Reference 1 is to your lab report last week, which you should add to the Literature cited section.) 
 

For the reaction of crystal violet with hydroxide, the order with respect to crystal violet is 
determined by comparison of the time-course of the reaction to first and second-order integrated 
rate laws. The rate constants based on the previous initial-rate study1 and the rate constant based 
on the time-course study are compared. 
 
Procedure: (Give a one-sentence description of the method that you used to determine the order 
of the reaction with respect to crystal violet. Use the Procedure statement from last week as a 
model for this week’s Procedure. Give the concentrations of CV and hydroxide (as mixed in the 
cuvette) for the time course study that was used to determine the rate constant with respect to 
crystal violet. Reference the lab write-up on the CH142 On-line Laboratory Manual and list any 
changes. Give the cell material and path length and the manufacturer and model of the 
spectrophotometer.) 
 
Results:  (Provide the information requested in the Laboratory Report section of the lab write-
up: Give the temperature of the kinetics determination. Attach the two plots used to determine 
the order with respect to crystal violet. Report the slope and intercept and corresponding 
uncertainty of the y-values (RMSE). Report the rate constant from the time course study and the 
corresponding standard deviation. 
   Report in tabular form the rate constants calculated from the five initial rate studies, along 
with the average and standard deviation of the trials. Mention any student errors that may have 
caused problems in the determinations. Include only actual errors that you made (not a list of 
possible errors). Hopefully there will be no such errors. 
 

Table 1:  write a table caption 
 

Volume NaOH 
(µL) 

[OH–]o (M) [CV] o (M) Initial Rate 
(include units) 

Rate Constant 
(include units) 

     
     
     
     
     

 
[All tables and plots should have a table or figure number and a caption. Refer to the Table and 
Figure with explicit references (e.g. see Figure 2) in the text of this section.] 
 



Discussion:  (a).  Purpose accomplished. Restate the purpose of the experiment, but as 
completed goal. 
 
(b).  Write the reaction that you are studying with a lead in sentence (you can use the acronyms 

CV+ and CVOH). 
 
(c).  Give the results for the order of the reaction with respect to crystal violet. Describe how you 

reached your conclusion. 
 
(d).  Give the average and standard deviation of the trials for the rate constant from the five 

initial rate studies and the rate constant from the time-course study with the standard 
deviation. 

 
(e).  Consider the effect of random and systematic errors on the difference in Part d. 
   (i). Using the observed standard deviations, determine if the difference between the average 

rate constant from the initial rate studies and the time course measurement are explained by 
random error (do the standard deviation ranges overlap?). Discuss if the difference in 
temperature played a role in the difference between the average from the initial rate study 
and the time-course based measurement (assume the reaction rate doubles for a 10°C 
temperature change). 

 
   (ii). Suggest a significant source of systematic error in the time-course study. Remember that 

student mistakes are neither random nor systematic errors; student mistakes are just student 
mistakes. Base your choice on the measurements: the calibration of the micro-pipettors, the 
concentration of the stock solutions, and the absorbance accuracy of the spectrophotometer. 
What effect does the source of systematic error have on the rate constant determined from 
the time-course studies? (For example, does the systematic error cause curvature in the plots 
or increase or decrease the value determined for the time-course based rate constant or have 
no effect?) 

 
(f).  To summarize the experiment answer the following questions: 
   (i). Give an advantage or disadvantage that initial rate studies have in comparison to time 

course studies in determining the order of the reaction with respect to a given reactant. 
   (ii). Eqs. 5 and 7 apply if only one reactant undergoes significant changes in concentration. 

What conditions were used in this experiment to allow Eqs. 5 and 7 to be used in determining 
the order of the reaction? 

   (iii). Is the order of the reaction with respect to CV the same as the stoichiometry? Is the order 
of the reaction necessarily the same as the stoichiometry? (This question is repeated from 
last week’s lab, but with respect to CV.) 

 
 
Literature Cited: Give all literature cited, numbered according to the references in the body of 
your report. Reference 1 is your lab report from last week. Replace the placeholder author’s 
name with your own. Don’t forget the last accessed date for on-line resources, which is the date 
that you personally last viewed the on-line resource. See experiments 1- 3 for the format of the 
reference to the on-line lab manual. 



 
1.  J. L. Snerdworthy, “Chemical Kinetics,” lab report submitted for partial fulfillment of the 

requirements of CH142: General Chemistry, Colby College, Waterville, ME 04901, supply 
the date of submission, 2016. 

2.  reference the on-line lab manual as usual 
 
Attach the two plots used to determine the order with respect to crystal violet. Make sure to 
include a caption (which can be hand-written). 
 
Checklist: 

Use complete sentences and provide the proper number of significant figures and units. 
All Figures and Tables must have captions. 
Captions start with Figure # or Table # and then a concise description of the contents. 
You can write the captions by hand in black pen on attached sheets. 
Refer by number to each figure and table in the body of the text or your report. 
Acknowledge any data that were not taken by you and your partner (if you had a partner). 
Answer all the questions in the Discussion section of the write-up. 
Remove all the italicized prompts in your final report, including the “(a), (b), etc.” in the 

discussion section. The report should then read smoothly. 


