Observations:
Table 1: Initial Conditions

	
	Solution 1
	Solution 2
	Solution 3

	EDTA volume
	50.00 mL
	50.00 mL
	50.00 mL

	pH
	4.0
	4.5
	5.0

	Drops of Cr3+ Added
	7
	6
	5

	Temperature
	19.8 °C
	19.8 °C
	19.8°C

	Initial Time
	3:05
	3:07
	3:09



Table 2: % Transmittance of Solutions According to Time

	Solution 1 (pH 4.0)
	Solution 2 (pH 4.5)
	Solution 3 (pH 5.0)

	Time (min)
	% Transmittance
	Time (min)
	% Transmittance
	Time (min)
	% Transmittance

	5
	80
	5
	76
	5
	56

	10
	80
	10
	72
	10
	38

	15
	79
	15
	66
	15
	32

	20
	72
	20
	60
	20
	28

	25
	75
	25
	55
	25
	25

	30
	73
	30
	50
	30
	23

	35
	72
	35
	46
	35
	21

	40
	70
	40
	42
	40
	22

	45
	67
	45
	39.5
	45
	21

	50
	64
	50
	36
	50
	21

	55
	63
	55
	34
	55
	21

	60
	60
	60
	31
	60
	20

	65
	69
	65
	30
	65
	20

	70
	57
	70
	28
	70
	19.5

	75
	55
	75
	26.5
	75
	19.5

	80
	53.5
	80
	25
	80
	19.5

	85
	52
	85
	24.5
	85
	19

	90
	51
	91
	23
	90
	19

	95
	37.5
	95
	22
	95
	19

	100
	48
	100
	21
	100
	19

	After 10 minutes of heating and cooling

	
	2
	
	            3
	
	19



Solution one observations: Started with almost no colour, with time it progressively turned into a light purple. Turned into a darker purple after heating.
Solution two observations: Started with a very light purple colour, with time it progressively turned into a darker purple. Turned into a darker purple after it was heated.
Solution three observations: Started with a dark purple and progressively got darker. Turned a darker purple after heating.


Calculations:
Solution 1 Results (pH 4.0)

	Time (min)
	Transmittance
	Absorbance
	Cr3+ Absorbance
	Log (Cr3+ Absorbance)
	Log Rate

	5
			0.80
	0.0969
	1.60
	0.2041
	-0.186

	10
	0.80
	0.0969
	1.60
	0.2041
	-0.19

	15
	0.79
	0.1023
	1.60
	0.2041
	-0.193

	20
	0.72
	0.1427
	1.56
	0.1931
	-0.198

	25
	0.75
	0.1249
	1.58
	0.1987
	-0.202

	30
	0.73
	0.1367
	1.56
	0.1931
	-0.21

	35
	0.72
	0.1427
	1.56
	0.1931
	-0.216

	40
	0.70
	0.1549
	1.55
	0.1903
	-0.233

	45
	0.67
	0.1739
	1.53
	0.1847
	-0.234

	50
	0.64
	0.1938
	1.51
	0.1790
	-0.238

	55
	0.63
	0.2007
	1.50
	0.1761
	-0.245

	60
	0.60
	0.2218
	1.48
	0.1703
	-0.252

	65
	0.69
	0.1612
	1.54
	0.1875
	-0.263

	70
	0.57
	0.2441
	1.46
	0.1644
	-0.27

	75
	0.55
	0.2596
	1.44
	0.1584
	-0.277

	80
	0.535
	0.2716
	1.43
	0.1553
	-0.277

	85
	0.52
	0.2840
	1.42
	0.1523
	-0.288

	90
	0.51
	0.2924
	1.41
	0.1492
	-0.292

	95
	0.375
	0.4260
	1.27
	0.1038
	-0.305

	100
	0.48
	0.3188
	1.38
	0.1399
	-0.31

	After heating and cooling
	0.02
	1.70
	
	
	



Solution 1 Sample Calculation (Time = 5 min)

1. T = %T / 100
    = 80 / 100
    = 0.80
1. Absorbance = -log (T)
        = -log (0.80)
        = 0.0969
1. Cr3+ Absorbance = 1.70 – Absorbance
     = 1.38 – 0.0747
     = 1.60
1. Log (Cr3+ Absorbance) = log (Cr3+ Absorbance)
    = log (1.60)
    = 0.2041
1. Log Rate = 1.30 / [ (5+1) – (5-1)]
    = 0.651
1. Order of Reaction = [ (y2-y1) / (x2-x1) ]        * x is log (Cr3+ Absorbance), y is Log Rate
      = [ (-0.27 - -0.202) / (0.03 – 0.10) ]    = 0.99
Solution 2 Results (pH 4.5)

	Time (min)
	Transmittance
	Absorbance
	Cr3+ Absorbance
	Log (Cr3+ Absorbance)
	Log Rate

	5
	0.76
	0.1192
	1.40
	0.1461
	-0.521

	10
	0.72
	0.1427
	1.38
	0.1399
	-0.528

	15
	0.66
	0.1805
	1.34
	0.1271
	-0.552

	20
	0.60
	0.2218
	1.30
	0.1139
	-0.583

	25
	0.55
	0.2596
	1.26
	0.1004
	-0.615

	30
	0.50
	0.3010
	1.22
	0.0864
	-0.646

	35
	0.46
	0.3372
	1.18
	0.0719
	-0.679

	40
	0.42
	0.3768
	1.14
	0.0569
	-0.700

	45
	0.395
	0.4034
	1.12
	0.0492
	-0.725

	50
	0.36
	0.4437
	1.08
	0.0334
	-0.755

	55
	0.34
	0.4685
	1.05
	0.0212
	-0.776

	60
	0.31
	0.5086
	1.01
	0.0043
	-0.814

	65
	0.30
	0.5229
	1.00
	0.0000
	-0.825

	70
	0.28
	0.5528
	0.97
	-0.0132
	-0.843

	75
	0.265
	0.5768
	0.94
	-0.0269
	-0.859

	80
	0.25
	0.6021
	0.92
	-0.0362
	-0.877

	85
	0.245
	0.6108
	0.91
	-0.0410
	-0.914

	91
	0.23
	0.6383
	0.88
	-0.0555
	-0.953

	95
	0.22
	0.6576
	0.86
	-0.0655
	-0.957

	100
	0.21
	0.6778
	0.84
	-0.0757
	-1.135

	After heating and cooling
	0.03
	1.52
	
	
	



Solution 2 Sample Calculation (Time = 5 min)

1. T = %T / 100
    = 76 / 100
    = 0.76
1. Absorbance = -log (T)
        = -log (0.76)
        = 0.1192
1. Cr3+ Absorbance = 0.654 – Absorbance
     = 1.52 – 0.1192
     = 1.40
1. Log (Cr3+ Absorbance) = log (Cr3+ Absorbance)
    = log (1.40)
    = 0.1461
1. Log Rate = 0.603 / [ (5+1) – (5-1)]
    = 0.302
6.	Order of Reaction = [ (y2-y1) / (x2-x1) ]        * x is log (Cr3+ Absorbance), y is Log Rate
      = [ (-0.646 - -0.552) / (-0.345 - -0.251) ]
			      = 1.00

Solution 3 Results (pH 5.0)

	Time (min)
	Transmittance
	Absorbance
	Cr3+ Absorbance
	Log (Cr3+ Absorbance)
	Log Rate

	5
	0.56
	0.2518
	0.4694
	-0.3285
	-0.394

	10
	0.38
	0.4202
	0.3010
	-0.5214
	-0.417

	15
	0.32
	0.4949
	0.2263
	-0.6453
	-0.459

	20
	0.28
	0.5528
	0.1684
	-0.7737
	-0.493

	25
	          0.25
	0.6021
	0.1191
	-0.9241
	-0.53

	30
	0.23
	0.6383
	0.0829
	-1.0814
	-0.56

	35
	0.21
	0.6778
	0.0434
	-1.3625
	-0.599

	40
	0.22
	0.6576
	0.0636
	-1.1965
	-0.628

	45
	0.21
	0.6778
	0.0434
	-1.3625
	-0.669

	50
	0.21
	0.6778
	0.0434
	-1.3625
	-0.707

	55
	0.21
	0.6778
	0.0434
	-1.3625
	-0.747

	60
	0.20
	0.6990
	0.0222
	-1.6536
	-0.794

	65
	0.20
	0.6990
	0.0222
	-1.6536
	-0.825

	70
	0.195
	0.7100
	0.0112
	-1.9508
	-0.866

	75
	0.195
	0.7100
	0.0112
	-1.9508
	-0.875

	80
	0.195
	0.7100
	0.0112
	-1.9508
	-0.911

	85
	0.19
	0.7212
	0
	error
	-0.952

	90
	0.19
	0.7212
	0
	error
	-0.991

	95
	0.19
	0.7212
	0
	error
	-1.041

	100
	0.19
	0.7212
	0
	error
	-1.052

	After heating and cooling
	0.19
	0.7212
	
	
	



Solution 2 Sample Calculation (Time = 5 min)

1. T = %T / 100
    = 56 / 100
    = 0.56
1. Absorbance = -log (T)
        = -log (0.56)
        = 0.2518
1. Cr3+ Absorbance = 0.7212 – Absorbance
     = 0.7212 – 0.2518
     = 0.4694
1. Log (Cr3+ Absorbance) = log (Cr3+ Absorbance)
    = log (0.4694)
[bookmark: _GoBack]    = -0.3285
1. Log Rate = 0.807 / [ (5+1) – (5-1)]
    = 0.404
6.	Order of Reaction = [ (y2-y1) / (x2-x1) ]        * x is log (Cr3+ Absorbance), y is Log Rate
      = [ (-0.669 - -0.599) / (-0.370 - -0.300) ]
			      = 1.00



