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November 4, 2015

Experiment 3: Chemical Kinetics

Introduction:

In this experiment, we explore the speeds of chemical reactions. One of the factors in calculating
the rate of reaction involves the concentration of the reactants. The experiment is designed to
investigate the way in which the rate of a chemical reaction depends on the concentration of the
reactants.

The rate of a chemical reaction is proportional to the product of the concentrations of the reacting
species, raised to a power. This rate of reaction can also be determined graphically. If the
concentration is graphed as a function of time, then an instantaneous rate can be determined by
the slope of a tangent at any point in time. The downside of using this method is that it is more
approximate. Eventually we are asked to calculate the amount of unreacted Cr(l1l) at any time
using the equation:

ACr(III) =A, — At [1]

Procedure: As described in the lab manual (Chemical Kinematics, Dr. Rashmi Venkateswaran,
2000, Exp 3, p. 43).

Observations/Data/Results:

Observations:

pH 4: transitioned into a dark shade of purple; reacts slowest when not heated up.

pH 4.5: transitioned into a dark shade of purple; reacts faster than pH 4 when not heated up.

pH 5: transitioned into darkest shade of purple, almost black colour; reacts fastest when not
heated up.

Table 1. Data and Results for pH 4

Time (Min) Trans @ A ACr ACr(lll) | Time(f) | Log | Rate
584.10 nm (%) A
Cr
()
0 84.321346757 | 0.074062465642 | 1.84183753436 | 1.846502 | 2 0.26 | 0.00
6 9 91514 634 | 020
999 | 842
762 | 760
4 805
6
2 85.232046256 | 0.069397084864 | 1.84650291514 | 1.846531 | 4 0.26 | 0.00
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Table 2: Data and Results for pH4.5

Time (Min)

Trans @
584.10 nm (%)

A

ACr

A Cr(ll)

Time (f)

Log

Cr
(1)

Rate
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759 | 814
84
30 56.837772991 | 0.245362946871 | 0.89983705312 | 0.889675 | 32 - 0.00
1 9 140602 0.05 | 522
076 | 205
854 | 203
436 | 326
51
32 55.523283419 | 0.255524859398 | 0.88967514060 | 0.878692 | 34 - 0.00
4 2 621436 0.05 | 496
616 | 054
302 | 605
044 |1
42
34 54.136805008 | 0.266507378564 | 0.87869262143 | 0.870112 | 36 - 0.00
5 6 133129 0.06 | 487
042 | 450
477 | 946
535 | 407
72
36 53.077704605 | 0.275087866871 | 0.87011213312 | 0.860739 | 38 - 0.00
2 9 852302 0.06 | 544
512 | 095
808 | 974
871 | 226
07
38 51.944533734 | 0.284460147698 | 0.86073985230 | 0.847485 | 40 - 0.00
7 2 74437 0.07 | 606
186 | 591
759 | 707
836 | 586
8
40 50.383199638 | 0.29771425563 0.84748574437
6
42 7.1589076633 | 1.14515323914 4.67608619161
9
Table 3. Data and Results for pH 5
Time (Min) Trans @ A ACr ACr(Ill) | Time(f) | Log | Rate | Log of Rate
584.10 nm (%) A
Cr
(111
83.494479496 | 0.078342238328 | 1.04945776167 | 1.046711 | 2 0.01 | 0.01 |-
8 8 82907 982 | 772 | 1.7514731983
713 | 257 |4
223 | 413
2 27
82.968230742 | 0.081088170929 | 1.04671182907 | 1.012180 | 4 0.00 | 0.01 | -
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36 34.885982761 | 0.457349038146 | 0.67045096185 | 0.661869 | 38 - 0.00 | -
5 4 16858 0.17 | 389 | 2.4093783192
922 | 602 |5
784 | 451
889 | 335
:
38 34.203391273 | 0.46593083142 | 0.66186916858 | 0.655269 | 40 - 0.00 | -
4 678063 0.18 | 356 | 2.4484415353
357 | 088 |9
992 | 923
811 | 411
4
40 33.687569465 | 0.472530321937 | 0.65526967806
3
42 7.4511527329 | 112777653439 | 2.34656111431
4 E-005

Graph 1: Acrgny VS Time
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Run 2 | Absorbance of Cr(lll)
Run 3 | Absorbance of Cr(lll)

Absorbance of Cr(lll)

30 40
Time (f)

Graph 2: log Acrqiy vs Time
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Graph 3: log Rate vs log Acrany
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Calculations:
a) Acraiy = A - At

Acrany = 1.9159 — 0.069397 = 1.847
Discussion:

There are many possible sources of error in this experiment. Some are experimental while others
are inherent in the method.

In this experiment, we mixed the Cr (111) solution with the EDTA solution, while doing this, we
were told to stir it. It is possible that we had not stirred the solution properly or enough so that it
is possible that it may not have dissolved properly. This affects the rate of reaction because the
concentration of the solution may not have reached the most optimal amount.

Another possible source of error inherent in the method was the cooling down of the test tube to
room temperature. Since the test tube is put in the room temperature water, reusing the same
water means it could have increased in temperature as we used it for subsequent trials. Therefore,
there exists the possibility that the test tube was not always cooled to room temperature.

Conclusion:
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The final rate of reaction for pH 4, pH 4.5, and pH 5 was 0.003, 0.006, and 0.004 respectively.
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Rashmi Venkateswaran 10:27 AM (1 hour ago) -
to Yixin, me [~

Hello Eric,

LATE PASS: Your lab report is now due on November 4, 2015 by 5:00 pm without any penalty...after
this date/time, your report will receive a grade of zero. Please upload the report, any graphs, your RAW
DATA and a copy of this email To Blackboard directly in POF format ONLY and as a SINGLE FILE.

MO paper copy is reguired and no copy needs to be emailed fo your TAl

You have now used your late pass. Thanksl

Take care....Rashmi

e e s ke e e e e e e e e e e e e e e i R e e e i e R e e i i il e e e A el ke

Dr. Rashmi Venkateswaran

Senior Instructor/Undergrad Chem Lab Coordinator | Coordonnatrice des labos de chimie de 1ér cycle
Department of Chemistry and Biomolecular Sciences | Département de Chimie et sciences
biomoléculaires

University of Ottawa|Université d'Ottawa

10 Marie Curie, Ottawa, ON KIN 6NB

Ph: 1-613-562-5800 x 6377

Fax: 1-613-562-5170
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From: Eric Yong Heng Yeung [mailto: eyeun010@uocttawa.ca)
Sent: Movember-03-15 1:15 PM

To: Rashmi Venkateswaran
Subject: Request for Approval of Late Pass



