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introduction 
 

 
The speeds of a chemical reactions change from  very fast to very slow reactions, 
for example the fast reaction would be mixing baking soda and vinegar, it would 
take a few seconds while the slow reaction would be diamond turning into 
graphite after millions of years. Chemical kinetics is the study of the factors that 
control the rates of reactions and the mechanisms by which the reactions occur. 

 
[1] A+BP  

 
  or 

 
[2] Rate [A]​n ​[B] ​m  

 
 ​[3] Rate = k [A]​n ​[B] ​m 
 

k is the proportionality constant, also called the rate constant. The concentration of the 
reactants is expressed in mol L​-1​, or mol/L. 

 
The rate can also be determined graphically. We can solve by using the tangent line to 
find the slope of it which will give us the rate. 

 
the exponents, n and m, are the order of the reaction with respect to the reactants [A] 
and [B]. The sum, n + m, gives the total order of the reaction. The order of a reaction 
must be determined experimentally, and cannot be deduced from the stoichiometric 
equation of the reaction.  

 
 

the rate expression for this reaction can be expressed in different forms, as shown: 
 

[4] ​Rate=​ -​d[Cr(III)]/dt=​ ​d[Cr(III)​-​EDTA]/dt=​ ​k[Cr(III)]^ ​a​[H+]^ ​b  
 

 
 

Spectrophotometry is the study of the interaction of electromagnetic radiation with 
matter. The two most commonly used terms when making spectrophotometric 
measurements are transmittance and absorbance. 

 
 





Transmittance is the ratio of the intensity of light after it passes through the medium 
being studied (I) to the intensity of light before it passes through the medium (I​o ​). we 
solve this by using the formula: 

 
[5] T= I/I​o  

 
On the spectrophotometer, percent transmittance is used rather than transmittance. 

 
[6] %T = T x100% 

 
to find absorbance we use the formula: 

 
[7] A = – log T = – log (I / I​o ​) [7] 

 
for equation 7 we use transmittance and not % transmittance 

 
The relation between absorbance and concentration is called the Beer-Lambert law and 
the formula used is: 

 
[8] A = εbc 

 
A is the absorbance, ε represents the molar absorptivity coefficient, b represents the 
path length and c represents the concentration of the absorbing species in the solution.  
 

 
[8] shows that the absorbance is directly proportional to the concentration. 

 
We can use this value to find the amount of unreacted Cr(III) at any time according to 
the equation: 

 
 ​[9] A​Cr(III) ​= A​infinity ​ ​- A​t 

 
 
k is a constant so we can take the logarithm of both sides of the equation. 

 
[10] Log Rate = a log [Cr(III)] + log k  

 
The slope of[10] represents the partial order with respect to Cr(III) ion 

 
 

 





procedure 
as given in lab manual 
 
graphs/observation/tables 
 

Experiment 1  

OH Level EDTA 4.0 

Volume EDTA 10ml 

% T at 40 min 75.999 

% T at 42 min 5.004 

ABS at 40 min .11919 

ABS at 42 min 1.3007 

 the EDTA got a little darker when adding 2 drops of chromium nitrate solution. after the 
heating, it turned purple as well as the graph slowly increased until the chromium was 
added then the absorption graph shot up and the transmittance graph shot down. 
 
 

 









 
 
 
 
 
 
 
 
run 2 
 

Experiment 1  

PH Level EDTA 4.5 

Volume EDTA 10ml 

% T at 40 min 39.359 

% T at 42 min 7.5994 

ABS at 40 min .040496 

ABS at 42 min 1.1192 

 
 
 





the EDTA got a little darker after adding 2 drops of chromium nitrate solution. after the 
heating, it turned purple as well as the graph slowly increased as it did in trial 1 but it 
increased a little faster. When the chromium was added the absorption graph shot up 
and the transmittance graph shot down. 
 
 

 





 
 
run 3 
 

Experiment 1  

PH Level EDTA 5.0 

Volume EDTA 10ml 

% T at 40 min 87.883 

% T at 42 min 4.444 

ABS at 40 min .056097 

ABS at 42 min .13572 

the EDTA got a little darker after adding 2 drops of chromium nitrate solution. after the 
heating, it turned purple as well as the graph slowly increased as it did in trial 1 and 2 
but it increased drastically. When the chromium was added the absorption graph shot 
up and the transmittance graph shot down. 
 









 
 
 
Calculations 
run 1 

1)  A=-Log(88.314/100)  
A=-Log(.88314)  
A=.05397 
 
A​Cr(III) ​= A​infinity ​ ​- A​t 
ACr(III)=1.3007-.05397 
ACr(III)=1.24673 
 
run 2 

2)  A=-Log(87.918/100)  
A=-Log(.87918)  
A=.0559222 
 
A​Cr(III) ​= A​infinity ​ ​- A​t 
ACr(III)=1.1192-.055922 
ACr(III)=1.0641605 
 
 
 
 





run3 
3)  A=-Log(88.098/100)  

A=-Log(.88098)  
A=.05503395 
 
A​Cr(III) ​= A​infinity ​ ​- A​t 
ACr(III)=1.3522-.0550395 
ACr(III)=1.2971605 
discussion  
We started the experiment by calibrating the spectrometer with an initial test that lasted 
a few minutes. For our first trial with the EDTA with a PH level of 4.0 we observed the 
graph of absorption Vs time we noticed that the slope was negative at a pretty constant 
rate. We observed that the difference between the level of PH affect the slope of the 
graph. The higher the PH the greater the rate of change was and this was both for 
absorbance or %transmittance. During all our trials we kept everything constant except 
for the PH level of the EDTA so the only thing affecting our result is the PH of the EDTA. 
 
we created three graph for each of our trials, the ABS Vs Time, Log A Cr(III) Vs Time, 
and Log Rate Vs Log A Cr(III). we were able to come to the conclusion that the ABS Vs 
Time and the Log A Cr(III) Vs Time had the same rate but they had different intervals 
where the ABS is on a larger scale than the Log  
 
during each trial we started by boiling water and measuring ten ml of EDTA and the 
transferred it to a test tube and proceeded by dropping two drops of Cr(III)  at t=0 as 
soon as we started lab quest, then we ​filled a cuvette to the mark with the mixture. 
Wiped the outside of the cuvette with a Kimwipe to clean fingerprints. then we observed 
the labquest until t=40 where we rapidly pulled out the cuvette and replaced it with the 
test tube of the mixture that sat in boiling water for ten min. We then observed till t=42 
and repeated the same process for all three trials. The only difference was the level of 
PH for the EDTA in all trials.  
 
We made a mistake on our third trial because we were running out of time and had to 
finish the experiment a little earlier. At around t=30 min we made the mistake of taking 
the cuvette out of spectrometer right before lab quest took a reading so it took a value of 
nothing. The next reading was normal but it still messed up all of our graphs and gave 
us negative numbers were we should get positive. 

 
 

  





conclusion 
The ​ACr(III) of trial 1 was 1.24673 the second trial was 1.0641605 and the third trial was 
1.2971605 so we can assume that the PH would affect the ACr(III) but since of our 
mistake in trial 3 we cannot prove this assumption. 
 
sources 
IF IT WERE DONE...THEN ‘TWERE WELL IT WERE DONE QUICKLY” CHEMICAL 
KINETICS -- lab packet 
 
Lab tutorial video 
raw data 

 





 
 

 
 

 
 




