Participation Assignment
CHEM 1100-General Chemistry | |

Name: #5

Section: 31, TR Due Date: Tuesday 1/22/2019

1. At room temperature, the following data was collected for the reaction between acet
andbromine. Determine the rate law and calculate the rate constant:

CHO@g + Bilaq ! CH.OBr@g + HBréq
Trial | Initial [C,H O] | Initial [Br,] | Initial Rate M /s

1 ]0.130 0.225 2.13x 10

2 |0.050 0.225 8.20 x 16

3 ]0.130 0.550 2.13x 10
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Integrated Rate Law: a mathematical expression describing the change in concentration of
a reactant with time.

Zero Order Reaction

The rate is independent of the concentration of reactant.

First Order Reaction

The rate is proportional to the centration of a single reactant raised to the first power.

Second Order Reaction

The rate is proportional to either the concentration of a single reactant raised to the second
poweror two different reactants each raised to the first power.
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Integrated Rate Law

Example 1
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Data: Fischer, J.D., Whitten, J.E., “Spectroscopic Monitoring of the Heterogeneous Catalytic Decomposition of
Gaseous Ammonia”, Journal of Chemical Education, 2003, p1451 (data extrapolated from average value for k).

Integrated Rate Law

Example 1
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Integrated Rate Law

Example 2
1 X
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Gilbert, T., Kirss, R., Davies, G., Chemistry: The Science in Context, 1st ed., W. W. Norton & Company, 2004,
p685.
Integrated Rate Law
Example 2
| .
0y0) - 0,g) +0(g)  |Time(s) | In[Og,
s In[O3] as a Function of Time 0 -9.210
| 100 -9.320
—S4r 3 ! 7 200 -9.430
s | . 300 -9.540
£ 96 | | i
) 400 -9.650
98 ! ' 1 500 -9.760
0 260 4CI)0 600 600 -9.870
Time (s)
Integrated Rate Law
Example 2
| .
0y0) ™= 0,g) +0(g)  |Time(s) | 1[04,
1/[O3] as a Function of Time 0 10000
2104 - T T T T
100 11160
1 200 12453
2104 L 1 1 ! . -
5 | 300 13908
il : | 400 15527
I | | s00 17331
0 200 200 600 600 19342
Time (s)

Alan D. Earhart 4 of 6 1/17/2019



Integrated Rate Law

Example 3
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Brown, T., LeMay, Jr., H., Bursten, B., Burdge, J., Chemistry: The Central Science, 9th ed., Pearson Education,
2003, p540.
Integrated Rate Law
Example 3
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Example 3
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2. Radioactive decay is afoster process:
SCo N 4 e

The rate constant for this process is 3.84%114 If a sample initially contain®8 x 16
atoms of carbofi4, how many atoms will remain after 5.00 yeHds (50 000 years)?
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