
INTRODUCTION:
In this lab, we were to learn more about chemical kinetics and apply our knowledge in the lab and our final reports. Chemical kinetics is a field of study in which the process of transforming reactings into products is studied. The Instantaneous Rate of reaction is the rate at which hthe reactants are becoming products at any specific time throughout the reaction. To find that rate, we must graph the reaction with concentration of the reactant on the y-axis as a function of time in minutes. 


The formulas used in my calculations were: 

%T = I / Io x 100%, where we were to convert the percent transmittance from the spectrophotometer to its real value.

A = – log T = – log (I / Io ), where the absorbance of the transmittance was calculated. 

ACr(III) = A - At, where we calculated the amount of unreacted Cr(III) at any time.


As mentioned above, a spectrophotometer was used and it is a device that shines light onto a solution, in this experiment it was through the three different EDTA solutions of pH 4, 4.5 and 5, and measures its spectra in the form of percent transmittance. Transmittance is the ratio of the intensity of light after it passes through the medium. 
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RAW DATA COLLECTION & OBSERVATIONS:


	pH
	4.0
	4.5
	5.0

	Volume of EDTA
	50mL
	50mL
	50mL

	time at which Cr was added
	3 min
	3 min
	3 min

	# of drops of Cr
	7
	6	
	5

	Temperature of water (°C)
	23
	23
	23





	
	% Transmittance
	

	time (min) 
	pH 4.0
	pH 4.5
	pH 5.0

	5
	85.0
	82.0
	72.0

	10
	82.0
	75.0
	57.0

	15
	82.5
	68.5
	47.0

	20
	80.5
	63.0
	40.0

	25
	78.0
	58.0
	35.0

	30
	77.0
	54.0
	31.5

	35
	75.0
	49.5
	28.0

	40
	73.5
	47.5
	26.0

	45
	71.5
	44.5
	24.5

	50
	71.0
	42.5
	23.0

	55
	69.5
	41.0
	22.0

	60
	68.5
	40.0
	21.0

	65
	68.0
	39.0
	20.0

	70
	65.0
	36.0
	19.5

	75
	64.0
	34.0
	18.5

	80
	63.5
	33.5
	18.0

	85
	62.0
	33.0
	18.0

	90
	61.0
	32.0
	17.5

	95
	60.0
	31.0
	17.0

	100
	59.5
	30.5
	16.5
































Observations: 
· EDTA at starting was clear, colorless liquid
· Solution, Cr (III) ion solution was dark purple
· pH 4.0 upon mixing no color change, progressively turned dark purple
· pH 4.5 turned dark purple
· pH 5.0 turned dark purple

	pH 4.0
	
	
	
	
	

	time (min)
	transmittance
	absorbance
	absorbance to ∞
	Absorbance [Cr(III)] 
	log(Absorbance [Cr(III)])

	5
	0.850
	0.071
	1.097
	1.026
	0.011

	10
	0.820
	0.086
	1.097
	1.011
	0.005

	15
	0.825
	0.084
	1.097
	1.013
	0.006

	20
	0.805
	0.094
	1.097
	1.003
	0.001

	25
	0.780
	0.108
	1.097
	0.989
	-0.005

	30
	0.770
	0.114
	1.097
	0.983
	-0.007

	35
	0.750
	0.125
	1.097
	0.972
	-0.012

	40
	0.735
	0.134
	1.097
	0.963
	-0.016

	45
	0.715
	0.146
	1.097
	0.951
	-0.022

	50
	0.710
	0.149
	1.097
	0.948
	-0.023

	55
	0.695
	0.158
	1.097
	0.939
	-0.027

	60
	0.685
	0.164
	1.097
	0.933
	-0.030

	65
	0.680
	0.167
	1.097
	0.929
	-0.032

	70
	0.650
	0.187
	1.097
	0.910
	-0.041

	75
	0.640
	0.194
	1.097
	0.903
	-0.044

	80
	0.635
	0.197
	1.097
	0.900
	-0.046

	85
	0.620
	0.208
	1.097
	0.889
	-0.051

	90
	0.610
	0.215
	1.097
	0.882
	-0.054

	95
	0.600
	0.222
	1.097
	0.875
	-0.058

	100
	0.595
	0.225
	1.097
	0.871
	-0.060

	afterheating
	0.080
	1.097
	
	
	








CALCULATIONS:

	pH 4.5
	
	
	
	
	

	time (min)
	transmittance
	absorbance
	absorbance to ∞
	Absorbance [Cr(III)] 
	log(Absorbance [Cr(III)])

	5
	0.820
	0.086
	1.071
	0.984
	-0.007

	10
	0.750
	0.125
	1.071
	0.946
	-0.024

	15
	0.685
	0.164
	1.071
	0.906
	-0.043

	20
	0.630
	0.201
	1.071
	0.870
	-0.061

	25
	0.580
	0.237
	1.071
	0.834
	-0.079

	30
	0.540
	0.268
	1.071
	0.803
	-0.095

	35
	0.495
	0.305
	1.071
	0.765
	-0.116

	40
	0.475
	0.323
	1.071
	0.747
	-0.127

	45
	0.445
	0.352
	1.071
	0.719
	-0.143

	50
	0.425
	0.372
	1.071
	0.699
	-0.156

	55
	0.410
	0.387
	1.071
	0.683
	-0.165

	60
	0.400
	0.398
	1.071
	0.673
	-0.172

	65
	0.390
	0.409
	1.071
	0.662
	-0.179

	70
	0.360
	0.444
	1.071
	0.627
	-0.203

	75
	0.340
	0.469
	1.071
	0.602
	-0.220

	80
	0.335
	0.475
	1.071
	0.596
	-0.225

	85
	0.330
	0.481
	1.071
	0.589
	-0.230

	90
	0.320
	0.495
	1.071
	0.576
	-0.240

	95
	0.310
	0.509
	1.071
	0.562
	-0.250

	100
	0.305
	0.516
	1.071
	0.555
	-0.256

	after heating
	0.085
	
	
	
	







	pH 5.0
	
	
	
	
	

	time (min)
	transmittance
	absorbance
	absorbance to ∞
	Absorbance [Cr(III)] 
	log(Absorbance [Cr(III)])

	5
	0.720
	0.143
	0.886
	0.743
	-0.129

	10
	0.570
	0.244
	0.886
	0.642
	-0.193

	15
	0.470
	0.328
	0.886
	0.558
	-0.253

	20
	0.400
	0.398
	0.886
	0.488
	-0.311

	25
	0.350
	0.456
	0.886
	0.430
	-0.366

	30
	0.315
	0.502
	0.886
	0.384
	-0.415

	35
	0.280
	0.553
	0.886
	0.333
	-0.477

	40
	0.260
	0.585
	0.886
	0.301
	-0.521

	45
	0.245
	0.611
	0.886
	0.275
	-0.560

	50
	0.230
	0.638
	0.886
	0.248
	-0.606

	55
	0.220
	0.658
	0.886
	0.228
	-0.641

	60
	0.210
	0.678
	0.886
	0.208
	-0.681

	65
	0.200
	0.699
	0.886
	0.187
	-0.728

	70
	0.195
	0.710
	0.886
	0.176
	-0.754

	75
	0.185
	0.733
	0.886
	0.153
	-0.815

	80
	0.180
	0.745
	0.886
	0.141
	-0.850

	85
	0.180
	0.745
	0.886
	0.141
	-0.850

	90
	0.175
	0.757
	0.886
	0.129
	-0.889

	95
	0.170
	0.770
	0.886
	0.117
	-0.934

	100
	0.165
	0.783
	0.886
	0.104
	-0.985

	after heating
	0.130
	0.886
	
	
	



























									pH 4.5
pH 4.0												
	Δtime (min)
	Absorbance [Cr(III)] 
	IR
	log(IR) 

	  2
	1.026
	0.513
	-0.290

	2
	1.011
	0.505
	-0.296

	2
	1.013
	0.507
	-0.295

	2
	1.003
	0.501
	-0.300

	2
	0.989
	0.495
	-0.306

	2
	0.983
	0.492
	-0.308

	2
	0.972
	0.486
	-0.313

	2
	0.963
	0.482
	-0.317

	2
	0.951
	0.476
	-0.323

	2
	0.948
	0.474
	-0.324

	2
	0.939
	0.469
	-0.328

	2
	0.933
	0.466
	-0.331

	2
	0.929
	0.465
	-0.333

	2
	0.910
	0.455
	-0.342

	2
	0.903
	0.452
	-0.345

	2
	0.900
	0.450
	-0.347

	2
	0.889
	0.445
	-0.352

	2
	0.882
	0.441
	-0.355

	2
	0.875
	0.438
	-0.359

	2
	0.871
	0.436
	-0.361


	Δtime (min)
	Absorbance [Cr(III)] 
	IR
	log(IR)

	2
	0.984
	0.492
	-0.308

	2
	0.946
	0.473
	-0.325

	2
	0.906
	0.453
	-0.344

	2
	0.870
	0.435
	-0.362

	2
	0.834
	0.417
	-0.380

	2
	0.803
	0.401
	-0.396

	2
	0.765
	0.383
	-0.417

	2
	0.747
	0.374
	-0.428

	2
	0.719
	0.359
	-0.444

	2
	0.699
	0.349
	-0.457

	2
	0.683
	0.342
	-0.466

	2
	0.673
	0.336
	-0.473

	2
	0.662
	0.331
	-0.480

	2
	0.627
	0.313
	-0.504

	2
	0.602
	0.301
	-0.521

	2
	0.596
	0.298
	-0.526

	2
	0.589
	0.295
	-0.531

	2
	0.576
	0.288
	-0.541

	2
	0.562
	0.281
	-0.551

	2
	0.555
	0.277
	-0.557





SAMPLE CALCULATIONS:

· Transmittance = %T / 100 
             	                          = 85.0% / 100 
                                          = 0.850

· Absorbance = - log (transmittance) 
        =   - log (0.850)
        = 0.07058107429  = 0.071 

· Absorbance∞ = - log (transmittance after heating)
             = - log (0.080)
             = 1.096910013  = 1.10

· Cr(III) Absorbance (ACr(III)) = absorbance∞ - absorbancet
    = absorbance∞ - absorbance5
    = 1.096910013 – 0.07058107429
    = 1.026328939  = 1.03

· log (Cr(III) Absorbance) = log (Cr(III) Absorbance) 
= log (1.026328939) 
= 0.011

· Calculating the instantaneous rate at a certain time (2min): (pH 4.0 @ t = 5min) 
Instantaneous rate at a certain time:rate:		IR = Δy ÷ Δx ≈ y ÷ Δx
		IR = ACr(IIII) ÷ Δtime 
		IR = 1.026 ÷ 2 min
		IR = 0.513 M/min				  	

· Calculating the log of the Instantaneous rate
logIR = log(IR)
logIR = log(0.513)
logIR = -0.290



DISCUSSION:
Throughout this lab, the goal was to find the absorbance of all three solutions throughout the whole 100 minutes of data collecting with a percent transmittance.
As seen in graph 3, the slopes appear to be very alike even through their pH was different (4 and 4.5. The value of the two slopes were 1 which proves that the partial order with respect to Cr(III) is 1. In graph 2, it is linear which also proves that the reaction is a pseudo-first order reaction.
It was also observed through the experiment and then alanysing the data that the EDTA of pH 4 had the highest percent transmittance and pH 5 had the lowest. This is true because the solution with pH 4 has more hydronium ions and the creation of the Cr(III) complex ion is inversely proportional to the concentration of the hydronium ions. Which means that if you have a lower [ ] of H+, you get a higher rate. 
The sources of error were noted to be that during the experiment, my partner and I left the test tube rack holding the cuvettes for the first 10 minutes in the water bath. This would slow down the reaction and not letting it be exposed completely to the water temperature. Also, the machine appeared to be a little faulty and would un-calibrate often. Also, it was impossible to keep the temperature of the water bath constant as it kept fluctuating from 1 or 2 degrees Celcius. As the temperature decreased, the rate of reaction would have also decreased due to the fact that temperature in this reaction is directly proportional to the rate of reaction. 
In order to improve on these possible sources of error, I would first start out by leaving the cuvettes suspended completely in the water bath (as instructed to do, but forgot) to ensure better results. Also, perhaps using a more modern spectrophotometer that doesn’t get too faulty would definitely improve results. And unfortunately, nothing could be done about the temperature not being constant.  

CONCLUSION:
After completing this lab, I conclude by saying that the EDTA soltuon of oH 4 had the highest percent transmittance while the pH 5 solution had the lowest,. However, their final % transmittance after the heating, the EDTA solution of pH 5 had the highest percent transmittance with a value of  13.0%. 
Also through the graphs, it was determined that between pH 4 and 4.5, the solution of pH 4 had the higher IR of reaction. 
