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Introduction:  

To begin with, kinetics is the study of movement(motion) of an object. Therefore, Chemical Kinetics 

refers to the study of a chemical reaction with respect to its reaction rate. The reaction rate relates to 

the depletion of reactants (rearrangement of atoms) in which the concentration decreases over a period 

of time, and at the same time it leads to the formation of products. The pace at which the reaction 

occurs is called the reaction rate and it depends on the concentration of products which is measured in 

mol per L. The rate of a reaction can also be determined graphically. The rate of the reaction can be 

determined the equation be low: 

                                      Rate = k [A] ^n [B] ^m     for the reaction   A + B --> Products 

k= rate constant. 

The order of reaction is determined by the power n and m; their summation indicates the total order of 

the reaction. The order of reaction can only be determined experimentally.  

In this experiment, Spectrophotometry (“the study of the interaction of electromagnetic radiation with 

matter”) will be highly required to determine transmittance (the intensity of light after it passes through 

a medium) and absorbance. The relationship between absorbance and transmittance is given by the 

equation below: 

Transmittance (Trans) = Trans% ÷ 100%  

Absorbance (A) = - log Trans 

 

 

 

 

Calculations: Using row 1 in run 1 



 

Calculating from Transmittance to Absorbance:   

Given: Trans % @578.2 nm = 92.319% at time = 0 seconds, 

Trans = Trans% ÷ 100%  

= 92.319% ÷ 100%  = 0.92319  

Therefore, Absorbance = - log Trans 

= -log (0.92319) 

= 0.0347 

 

Calculating from Absorbance to Absorbance of Cr III:  

At time zero: 

ACr (III) = A - At 

In run 1 at 0 seconds, 

At = 0.035 and A = 1.509 

ACr (III) = 1.509 – 0.035 = 1.474 

 

Observation:  

ACr (III) at time when time is zero = 1.617 because only Cr III is in the solution. However, ACr (III) at 

infinite time = 0 because there is no more Cr III at this point of time. 

Calculating from ACr III to log of ACr III: 

If given that ACr III = 0.035 

Log ACr III = log (0.035) = -1.456 

Finally: log of the rate = log (rate) = log (0.00348) = -2.458 

 

 

 

 

DATA TABLES: 

 



 

 

 

Table 1: Kinetics Raw Data 

 



 

 

pH = 4.0 

Table 2: 

pH = 4.0 

 

Table 3 



 

Observations: 

Absorbance increases as time increases. The concentration of Chromium ion decreases over time as it is 

converted to complex while the natural logarithm function of chromium ion decreases. As the rate 

increases, its natural logarithm function increases too. The function of the log of ACr III looks linear, and 

this indicates that the experiment was done in less time than the actual time required for the 

experiment. The values of the rate are not the same, just as I expected because the rate of reaction 

changes with the change in the concentration of reactants. 

 

Graphs: 

1. Graphs for ACr III as a function of time for all pH values 

 

Table 4 



 

 

 

 

 

 

Run 1: pH = 4.0 



 

 

Run 2: pH = 4.5 



 

 

 

 

 

 

 

 

 

Run 3: pH = 5.0 



Graphs for plots of log ACr (III) as a function of time: 

 

 

 

Run 1 graph: pH = 4.0 



 

 

Run 2 graph: pH = 4.5 



 

 

 

 

 

 

Run 3 graph: pH = 5.0 



Plots of log of the rate as the function of the log of ACr (III) indicating the 

Instantaneous Rate of Change (slope) 

 

 

 

 

Run 1 graph showing slope: pH = 

4.0   



 

Run 2 graph showing slope: pH = 4.5   

 



 

 

 

 

 



Discussion: 

Temperature in this experiment gives the reactants enough energy (activation energy) needed for the 

reaction to occur. This increases the rate of reaction since the actual length of the experiment would 

vary from 4 to 6 hours at room temperature.  The volume can dilute the solution, therefore maintaining 

a constant volume helps to determine the rate of reaction of individual species without any 

interference. My data felt to be reproducible because the data was obtained with the same procedures. 

This is important because the slight change of data obtained following the same procedures can indicate 

for example in medical fields the change of diseases due to some factors. The instantaneous rate of 

change is obtained be determining the slope of a tangent line, which is the derivative of the rate of the 

chromium ion. The final plots were not included in the data tables and on the graphs because they 

indicate an infinite time which is not on the graph itself. The partial order with respect to the hydrogen 

ion can be predicted by maintaining the pH of a buffer solution, thus the concentration of the hydrogen 

ion will remain constant. The concentration of the EDTA solution remained constant and its particular 

represents the concentration of the hydrogen ion. Historically, people used to plot the natural logarithm 

of the concentration as the function of time to simplify mathematical calculations using graphs since 

they had no calculators and advanced scientific technologies to simplify the work. The function of  

 

Conclusion: 

 

The concentration of chromium ion (Cr III) decreases as over a period of time. The values of the rate of 

the reaction are not the same. The rate of the reaction is determined by finding the slope (m) of the 

tangent line which is the derivative. 
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