Participation Assignment
CHEM 1100-General Chemistry Il

Name: #6
Section: 31, TR Due Date: Tuesday 2/4/2020

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 concentration 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
power or two different reactants each raised to the first power.
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Integrated Rate Law

Example 1

2NH;(g) — Ny(g) + 3H(g)

Concentration as a Function of Time at 900 °C
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0 |0.00150
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100.0 | 0.00141
150.0 | 0.00136
200.0 | 0.00132
250.0 | 0.00127
300.0 |0.00122
350.0 | 0.00118
400.0 | 0.00113

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
2NH,;(g) — Ny(g) + 3H,(9) Time (s) | In[NH,];
In[NHs] as a Function of Time 0 _6502
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Integrated Rate Law

Example 2

0,4(9) 2 0,(g) + O(g)

Concentration as a Function of Time
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0 1.00 x 104
100 |8.96x10°
200 |8.03x10°
300 |7.19x10°
400 |6.44x10°
500 |5.77 x10°
600 |5.17x10°

Gilbert, T., Kirss, R., Davies, G., Chemistry: The Science in Context, 1st ed., W. W. Norton & Company, 2004,

p685.

Integrated Rate Law

Example 2
1 .
0,0) ™ 0,(g) +O(g) | Time(s) In[O],
In[O3] as a Function of Time 0 -9.210
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Integrated Rate Law

Example 3

2NO,(g) — 2NO(g) + O,(g)

[NOz2] as a Function of Time
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0 0.01000
50.0 0.00787
100.0 | 0.00649
200.0 | 0.00481
300.0 | 0.00380

Brown, T., LeMay, Jr., H., Bursten, B., Burdge, J., Chemistry: The Central Science, 9th ed., Pearson Education,

2003, p540.

Integrated Rate Law

Example 3
2NO,(g) — 2NO(g) + O,(9) |Time (s)| In[NO,],
IN[NO3] as a Function of Time 0 -4.605
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1. Radioactive decay is a first-order process:
14 14 0
6C - 7N + 1€

The rate constant for this process is 3.84 x 1012 1/s. If a sample initially contains 5.00 x 10'?
atoms of carbon-14, how many atoms will remain after 5.00 x 10* years (50 000 years)?
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