Chemical Kinetics: Lab Experiment 4 (Formal)
Introduction:
	This experiment tested the reaction rate of reaction depending on the concentration of the reactants. The concentration of the solutions did not change throughout the experiment; however, different pH of EDTA solutions were tested. The partial order is to be determined given the slope of two separate lines both with relations of log rate vs log absorbance of Cr(III) in a graph. Determination of a pseudo first order reaction was also part of this experiment and it was by observing the graph of log absorbance vs time. A linear relationship would ultimately confirm the pseudo first order in this reaction.
Procedure:
	As described in the lab manual
 	(CHEMICAL KINETICS, Dr. Rashmi Venkateswaran, 2014, Exp.3, p.52-54)
Observations:
PH 4:
	EDTA- Clear Solution, Odourless
	Chromium Nitrate Solution- Dark solution (purple shade)
	After mix- clear solution immediately 
	Solution after entering boiling water bath turned into a dark purplish shade
PH 4.5 
	EDTA- Clear Solution, Odourless
	Chromium Nitrate Solution- Dark solution (purple shade)
	After mix- light pink solution immediately 
	Solution after entering boiling water bath turned into a dark purplish shade
PH 5:
	EDTA- Clear Solution, Odourless
	Chromium Nitrate Solution- Dark solution (purple shade)
	After mix- clear solution immediately 
	Solution after entering boiling water bath turned into a dark purplish shade


	
	PH
	4

	Concentration of EDTA
	0.1M

	Minimum wavelength
	411.10 nm

	Volume of Solution (EDTA)
	50ml

	Water Bath Temp (degrees Celsius)
	21

	Concentration of (NO3)2
	1.0 M

	PH
	4.5

	Water Bath Temp (degrees Celsius)
	21.5

	PH
	5

	Water Bath Temp (degrees Celsius)
	21.6



Calculation and Raw Data Table:
pH 4:
	Time 
(min)
	Temperature (degrees Celsius) 
	Percent Transmittance
	Transmittance
	Absorbance
        A(t)
	A [Cr(III)] Graphical
	Log Absorbance of Cr(III)
	Rate
	Log Rate


	1
	20.996631371

	99.0331125569
	0.99
	4.36 x 10-3
	4.36 x 10-3
	0.1456
	4.36 x 10-3
	-2.36

	3.33
	21.0522889891

	98.2015469034

	0.98
	8.77 x 10-3
	8.77 x 10-3
	0.14123
	3.76 x 10 -3
	-2.42

	5.33
	21.1093969034

	98.6773513644

	0.99
	4.36 x 10-3
	4.36 x 10-3
	0.1456
	2.18 x 10-3
	-2.66

	7.33
	21.1386774234

	100.369556699

	1
	0
	0
	0.15
	0
	n/a

	9.33
	21.1943000818

	100.197824776

	1
	0
	0
	0.15
	0
	n/a


	11.33
	21.1811275108

	98.3729832966

	0.98
	8.77 x 10-3
	8.77 x 10-3
	0.14123
	4.39 x 10-3
	-2.36

	13.33
	21.2367399342

	98.2749867589

	0.98
	8.77 x 10-3
	8.77 x 10-3
	0.14123
	4.39 x 10-3
	-2.36

	15.33
	21.2981908757

	98.2536597543

	0.98
	8.77 x 10-3
	8.77 x 10-3
	0.14123
	4.39 x 10-3
	-2.36

	17.32
	21.3786382344

	99.8085206748

	1
	0
	0
	0.15
	0
	n/a

	19.32
	21.393262125

	97.5099283449

	0.98
	8.77 x 10-3
	8.77 x 10-3
	0.14123
	4.39 x 10-3
	-2.36

	21.32
	21.3903374178

	98.0098834585

	0.98
	8.77 x 10-3
	8.77 x 10-3
	0.14123
	4.39 x 10-3
	-2.36

	23.32
	21.4166585102
	99.0162516011
	0.99
	4.36 x 10-3
	4.36 x 10-3
	0.1456
	2.18 x 10-3
	-2.66

	25.32
	21.4736777848

	99.8554074893

	1
	0
	0
	0.15
	0
	n/a

	27.32
	21.4678302648

	99.0248679864

	0.99
	4.36 x 10-3
	4.36 x 10-3
	0.1456
	2.18 x 10-3
	-2.66

	29.32
	21.4809869894

	97.3729823946

	0.97
	1.3 x 10-2
	1.3 x 10-2
	0.137
	6.5 x 10-3
	-2.19

	31.32
	21.4795251658

	100.013261109

	1
	0
	0
	0.15
	0
	n/a

	33.32
	21.5248376809

	97.5283007778

	0.98
	8.77 x 10-3
	8.77 x 10-3
	0.14123
	4.39 x 10-3
	-2.36

	35.32
	21.5862157046
	96.5869778537
	0.97
	1.3 x 10-2
	1.3 x 10-2
	0.137
	6.5 x 10-3
	-2.19

	37.32
	21.6095938784

	97.8431987488

	0.98
	8.77 x 10-3
	8.77 x 10-3
	0.14123
	4.39 x 10-3
	-2.36

	39.32
	21.6344308335

	97.0880415822

	0.97
	1.3 x 10-2
	1.3 x 10-2
	0.137
	6.5 x 10-3
	-2.19

	41.32
	21.5935216155

	99.450247725

	0.99
	4.36 x 10-3
	4.36 x 10-3
	0.1456
	2.18 x 10-3
	-2.66

	43.32
	21.5949827724
	99.1316837581

	0.99
	4.36 x 10-3
	4.36 x 10-3
	0.1456
	2.18 x 10-3
	-2.66

	45.32
	21.5642967036
	97.6746656092

	0.98
	8.77 x 10-3
	8.77 x 10-3
	0.14123
	4.39 x 10-3
	-2.36

	47.32
	21.6095938784
	100.138930868

	1
	0
	0
	0.15
	0
	n/a

	49.32
	21.6709513919
	69.9602079052
	0.7
	1.5 x 10-1
	1.5 x 10-1
	0
	0.075
	-1.12


pH 4.5
	Time 
(min)
	Temperature (degrees Celsius) 
	Percent Transmittance
	Transmittance
	Absorbance
        A(t)
	A [Cr(III)] Graphical
	Log Absorbance of Cr(III)
	Rate
	Log Rate


	1

	21.5511443867

	110.61267391

	1.1
	-0.04
	-0.04
	0.27
	-0.04
	N/A

	3

	21.5540671834

	112.309434712

	1.1
	-0.04
	-0.04
	0.27
	-0.02
	N/A

	5

	21.5394528592

	120.23925391
	1.2
	-0.08
	-0.04
	0.27
	-0.02
	N/A

	7

	21.5394528592

	110.649464756

	1.1
	-0.04
	-0.04
	0.27
	-0.02
	N/A

	9

	21.513144921

	108.768498367

	1.1
	-0.04
	-0.04
	0.27
	-0.02
	N/A

	11

	21.5599126745

	108.528409475

	1.1
	-0.04
	-0.04
	0.27
	-0.02
	N/A

	13

	21.5204529603

	116.579781878

	1.2
	-0.08
	-0.04
	0.27
	-0.02
	N/A

	15

	21.5146065461

	108.761463335

	1.1
	-0.04
	-0.04
	0.27
	-0.02
	N/A

	17

	21.4722159178

	108.021682627

	1.1
	-0.04
	-0.04
	0.27
	-0.02
	N/A

	19

	21.5102216451

	106.036382142

	1.1
	-0.04
	-0.04
	0.27
	-0.02
	N/A

	21

	21.4722159178

	106.855774787

	1.1
	-0.04
	-0.04
	0.27
	-0.02
	N/A

	23

	21.4809869894

	102.325548615

	1.0
	0
	-0.04
	0.27
	-0.02
	N/A

	25

	21.54091433

	101.825395448

	1.0
	0
	-0.04
	0.27
	-0.02
	N/A

	27

	21.5116832874

	105.90695159

	1.1
	-0.04
	-0.04
	0.27
	-0.02
	N/A

	29

	21.5204529603

	103.789795784

	1.0
	0
	-0.02
	0.25
	-0.01
	N/A

	31

	21.5350683956

	102.824049494

	1.0
	0
	0
	0.23
	0
	N/A

	33

	21.5511443867

	105.482530201

	1.1
	-0.04
	0.1
	0.13
	0.005
	-2.3

	35
	21.543837246
	58.9997178751
	0.59
	0.23
	0.23
	0
	0.115
	-0.94



pH 5:
	Time 
(min)
	Temperature (degrees Celsius) 
	Percent Transmittance
	Transmittance
	Absorbance
        A(t)
	A [Cr(III)] Graphical
	Log Absorbance of Cr(III)
	Rate
	Log Rate


	1

	21.5774483328

	80.9558311858

	0.81
	0.09
	0.09
	0.04
	0.09
	-1.05

	3

	21.6168991164

	81.4047548385

	0.81
	0.09
	0.09
	0.04
	0.045
	-1.35

	5

	21.6665691986

	81.6644681898

	0.82
	0.09
	0.09
	0.04
	0.045
	-1.35

	7

	21.6636476951

	77.1792869017

	0.77
	0.11
	0.11
	0.02
	0.055
	-1.26

	9

	21.6826368772

	75.3652399374

	0.75
	0.12
	0.12
	0.01
	0.06
	-1.22

	11
	21.7103877936
	74.210545498
	0.74
	0.13
	0.13
	0
	0.065
	 -1.19





















Discussion:
	It is important to first note the errors that were made during this experiment. Firstly, the biggest was the fact that experiment with EDTA solution pH of 5, was not completely finished due to the lack of time. This means that the infinite absorbance value was not determined and calculated which obviously causes direct miscalculations and inaccuracy in data and calculations that followed this lab. Second error found, during the graphs it is obvious that some data did not follow a curve or a line; this is evident in absorbance of chromium ions vs time graph, pH of 4.5 had points that were scattered and not following a curve. This did not mean that the raw data was false, it is quite normal in a lab experiment such as this to not have a perfect raw data that follows along perfect curves and lines. Therefore, these sources of error were not terrible enough to not continue on with the remainder of the lab. The intervals chosen for the instantaneous rate of change were intervals of two minutes mainly as that was how this experiment was timed in anyways, this was a good idea because the higher number of calculated rates, the more accurate the log rate graph vs log absorbance would be. The results gained from this experiment proved to be questionable in pH of 4.5 experiment as the log rates were mainly non applicable due to negative value of the rate, which gives an undefined answer. This is a reason for why the log rate graph chosen for this experiment was not the EDTA solution of pH 4.5. The pH solution of 4 experiment had a linear relationship when the log absorbance of Cr(IIII) was calculated, which ultimately means that it confirmed the reaction was following pseudo first order behaviour.  The slope found for log rate of pH 5 was just zero because it followed a straight horizontal line. The slope found for log rate of pH 4 was calculated as -53.

Conclusion:
[bookmark: _GoBack]	This experiment had shown pseudo first order behaviour within its reactions and the two log rate vs log absorbance did not have the same slope. Values of 0 and -53 altered them. It is important to note that the biggest source of error is the incompletion of experiment 3 which included EDTA pH solution of 5. 	
