Name
Kinetics: Time (Integrated rate Law)

Integrated Rate law
» Using the integrated rate laws students will be able to solve for various concentrations and times as a
reaction progresses.
= Students will be able to describe and calculate half-lives of 1st order reactions.
» Students will be able to graph each type of order of reactions.
» Students will be able to determine the order of a reaction based on the graphical representations.

1. (Brady587) Dinitrogen pentoxide, N2Os, is not very stable. In the gas phase or dissolved in a non-
aqueous solvent, like carbon tetrachloride, it decomposes by a first order reaction into N2Osand O».

2N205 = 2ZN2O4 + Oz Rate = k[N2Os]
At 45C, the rate constant for the reaction in carbon tetr: %1:; 1§ 6.22E-4 /s. If the initial
concentration of N2Os in the solution is 0.100M, how any minutes will it take for the concentration
to drop to 0.0100M? ~ :

1 . gb - k\“%” }

- . e I N ; . 3 R
bl L X SR VP Ac @f{%ﬁ I &‘%QEE
S RTI0k s e fpo o A 1
2. {Brady590) Nitrosyl Chloride, NOCI, decomposes slowly to NO andCl; The Fate constant equals
0.020L/mol s at a constant temperature. If the initial concentration of NOCI in a closed reaction
Vessglqs 0. OSEO M, what will be the concentration after 30 minutes. The reaction is second order.
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3. (Chang521)
A 1St order reaction with a rate

The conversion of cyclopropane to Propene in the gas phase
constant of 6.7E-4 (1/sec)
a) If the initial concentration of cyclopropane was 25M what is the concentration after 8.8

min?
b) How long will it take cyclopropane to decrease in concentration from .25M to .15M.

¢) How long will it take to convert 74% of the starting material?
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the reactant as a function of time.
CH3-N=N-CH3 — Nz + C2Hs(g

The data obtained at 300°C is shown below:

(Chang527)

Ly + Iy = Lo

4. (Chang523)The rate of decomposition of azomethane is studied by monitoring the partial pressure of

y Time‘ gs) partial pressure (mmHg Azomethane) In partial pressure 1/partial pressure
T E L wG |, ae)
150 | W,*”i 193 LD 526 ) 547 0.0051 -
200 L 170 5.13 0.0058
250 150 5.01 0.0066
a) Confirm this reactron‘”iwl‘ st“rardgr using the data provided? 7 sk
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This reaction follows second-order kinetics and has a high rate constant of 7.5E9 /M*s at 23°C.
a. If the imitial concentration of I was 0.086M, calculate the concentration, after 2.0 min.
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b. What 1s the initial rate of the reaction ifthe I=0. 00500M‘7 T
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6. A chemical reaction is proceeding in a single step reaction as see above. If the concentration of
X decomposes from 0.8 to 0.6 in 25 min. Answer the following questions.

a. What is the order of the reaction?

b. What is the K for this reaction?
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¢c. What is the half life of this reaction?
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7. A reaction as listed above is a single step reaction and has a half-life of 30 seconds.

foilowing questions
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Answer the

b. If A starts at 0.5M, what is the concentratlon of A afiér %f lives?

¢. What is the K value?
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