Calculation:

1. Convert all measurements of %T to A.
By using %T  =  I / Io  x 100%, T=(I/I0x 100%)/100 and A  =  –  log  T  =  –  log  (I / Io )
For example, the first one:     T = 84%/100% = 0.84;            A = -log (0.84) = 0.076 
We get,
                                                Time and A
	Time  (min)
	pH 4.0  (A)
	pH 4.5  (A)
	pH 5.0  (A)

	5
	0.076
	0.055
	0.17

	10
	0.070
	0.13
	0.23

	15
	0.065
	0.17
	0.39

	20
	0.10
	0.21
	0.45

	25
	0.12
	0.24
	0.49

	30
	0.13
	0.28
	0.52

	35
	0.14
	0.30
	0.54

	40
	0.15
	0.34
	0.57

	45
	0.17
	0.37
	0.58

	50
	0.17
	0.40
	0.59

	55
	0.19
	0.41
	0.60

	60
	0.20
	0.43
	0.60

	65
	0.21
	0.45
	0.60

	70
	0.22
	0.47
	0.60

	75
	0.23
	0.48
	0.60

	80
	0.24
	0.49
	0.60

	85
	0.25
	0.51
	0.60

	90
	0.26
	0.52
	0.60

	95
	0.27
	0.53
	0.60

	100
	0.28
	0.55
	0.60

	After heat
	
	
	

	110
	1.0
	0.85
	0.60







[bookmark: OLE_LINK1][bookmark: OLE_LINK2]2. Calculate ACr (III) for all values.
By usingACr(III) = A – At     
For example, the first one: ACr(III) = 1.0 – 0.076 = 0.924 (1.0 is the ACr(III) at 100°C)   we get,
                                                Time and ACr (III)
	Time  (min)
	pH 4.0  (ACr (III))
	pH 4.5  (ACr (III))
	pH 5.0  (ACr (III))

	5
	0.924
	0.795
	0.43

	10
	0.93
	0.72
	0.37

	15
	0.935
	0.68
	0.21

	20
	0.90
	0.64
	0.15

	25
	0.88
	0.61
	0.11

	30
	0.87
	0.57
	0.08

	35
	0.86
	0.55
	0.06

	40
	0.85
	0.51
	0.03

	45
	0.83
	0.48
	0.02

	50
	0.83
	0.45
	0.01

	55
	0.81
	0.44
	0.0

	60
	0.80
	0.42
	0.0

	65
	0.79
	0.40
	0.0

	70
	0.78
	0.38
	0.0

	75
	0.77
	0.37
	0.0

	80
	0.76
	0.36
	0.0

	85
	0.75
	0.34
	0.0

	90
	0.74
	0.33
	0.0

	95
	0.73
	0.32
	0.0

	100
	0.72
	0.30
	0.0

	After heat
	
	
	

	110
	0.0
	0.0
	0.0






Introduction:
Chemical kinetics is the study of rates of chemical processes:
1. Rate of a reaction: 
Rate of a reaction means how fast the reaction is, can be affected by temperature, concentration, surface area and catalysis.   

In the reaction A + B  C
Rate=k [A]n [B]m
k is the rate constant;
The term [A]and [B]represent reactant molarities;
m and n give the order of reaction in A and B, m + n can gives the total order of the reaction. (P 608-609)
2.    instantaneous rate: 
The rate of reaction determined from the slope of a tangent line to a concentration-time curve is the instantaneous rate of reaction at the point where the tangent line touches the curve.(P 606-607)
-d [A]
dt
3. [bookmark: OLE_LINK5][bookmark: OLE_LINK6]Spectrophotometry: 
A spectrophotometry is a machine to measure the amount of light that a sample absorbs. Transmittance (T) and absorbance (A) are two most commonly quantities when making spectrophotometry calculate.


T = I / I0
I0 is the intensity of light passing through a blank;
I is the intensity of light passing through the sample solution.

 And transfer T to A, we have an equation:                                                          
                                                         A = -log T = -log I/I0(David N.)
4. Beer-Lambert law:
The Beer-Lambert law (or Beer's law) is the linear relationship between absorbance and concentration of an absorbing species.
                                                A = a (λ) b c
a( λ) is a wavelength-dependent absorptivity coefficient;
b is the path length;
c is the analyte concentration. (The University of Adelaide)
5. After heat the solution to 100°C (we increase the temperature in order to increase the reaction rate), the reaction is completed. At this time, we can get A∞, the value of the absorbance at an infinite time. By using:
[bookmark: OLE_LINK3][bookmark: OLE_LINK4]A cr (III)= A∞- At
At is the absorbance value at time t.
We can get Acr (III) in at any time we record.




6. Orders:
                              Rate = k [A]m [B]n     A is a product

Zero-order Reaction:  m+n+…=0
So, rate of reaction=k [A] 0=k=constant 
Unit of k: M/s
The concentration-time graph is a straight line
First-order Reaction: m+n+…=1
So, rate of reaction=k [A] 
Unit of k: s-1
The natural logarithm of a reactant concentration-time graph is linear
Second-order Reaction: m+n+…=2
So, rate of reaction= k [A]2
Unit of k: M-1s-1
The 1/ [A]-time graph is a straight-line graph (P 611-619)
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Procedure:
As described in the lab manual.




Data:
Temperature of bath:     21.2°C
Volume of EDTA (4.0, 4.5, 5.0): 50 ml
Transmittance (%):
	Time (min)
	pH 4.0   (%)
	pH 4.5  (%)
	pH 5.0  (%)

	5
	84
	88
	68

	10
	85.1
	74.1
	59

	15
	86
	68
	40.5

	20
	78
	61.5
	35

	25
	76
	57
	32

	30
	74
	52
	30

	35
	72.6
	49
	28.5

	40
	70.5
	46
	27

	45
	67.5
	43
	26

	50
	67
	40.1
	25.5

	55
	65
	39
	25

	60
	63
	37
	25

	65
	61.5
	35
	24.9

	70
	60
	34
	24.9

	75
	59
	33
	24.9

	80
	57.5
	32
	24.9

	85
	56
	31
	24.9

	90
	55
	30
	24.9

	95
	54
	29.5
	24.9

	100
	52
	28
	24.9

	After heat to 100°C
	
	
	

	110
	9
	14
	24.9






[bookmark: _GoBack]Discussion: 
[bookmark: OLE_LINK7][bookmark: OLE_LINK8]
On the data paper, for pH 4.0, between 5 to 15 minutes, the percent of transmittance increased, that is because at the beginning, we changed spectrophotometry machine to test our solution. And after heated solution (4.0) to 100°C, we got 9% of transmittance, has a large difference with the values before heated, I think that is because we put whole solution sample tube in water, the rate of reaction before heat is very slowly.
[bookmark: OLE_LINK9]For the reactions in pH4.0 and pH4.5, we can see a significant change after heated the solution that means increase temperature can increase the rate of reaction.  The rate of reaction is direct proportional to temperature.
[bookmark: OLE_LINK10][bookmark: OLE_LINK11]For pH 5.0, we found since 65 minutes, the percent of transmittance of solution did not change anymore, even though we heated it to 100°C, still at 24.9%. That means the reaction in solution (5.0) is already completed, no more changes in color. 
For the graph 3, the two lines in my graph are going down, because since reaction started, the concentration (pH) is decreasing.

[bookmark: OLE_LINK14][bookmark: OLE_LINK15][bookmark: OLE_LINK12][bookmark: OLE_LINK13]Conclusion:

The rate of reaction is direct proportional to the pH value of solvent. The rate of reaction is also direct proportional to temperature. On the other hand the solution with
the pH of 5.0 had the highest instantaneous rate of reaction. 

