14.4 Concentration Changes over Time
Graphical Determination of Reaction Order
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14.4 Concentration Changes over Time
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14.4 Concentration Changes over Time
Reaction Half-Life

Nitrogen-13 is used in tracers injected into the bloodstream for

positron emission tomography (PET). The half-life of nitrogen-13

is 10.0 minutes. How much time is required for the mass of

a sample of nitrogen-13 to fall to 6.25 percent of its original value? Since the
decomposition is a radioactive decay reaction, it is first order.
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14.5 Activation Energy and Temperature
Reaction Coordinate Diagrams
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14.5
The Arrhenius Equation
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14.5 Activation Energy and Temperature

The Arrhenius Equation

is 144 kd/mol.

rate constant at 531 K?

The activation energy for the gas phase decomposition of acetic anhydride

(CH;C0),0 = CH,=C=0 + CH;COOH
The rate constant for this reaction is 6.02x104 s-1 at 495 K. What is the

B - -84 -3)

Bo = 140007 (Rememler Risin )

T = U454 T2 = 53\
R+ 60210 Ry = *
Rz=93 Imd? W

A Ra _ . \I-N-\,OOO( v )
6.0av0°" % \ 53 u4as
$0 Ra -Sm (6 02%0°%) = -11320.2 (-1, 3696 x107")

Soka +1m52 = 2.37172
SmRa = 23122 -1.ws2
nRa = -5.0u3

Ra = 635*\0'35"




14.5 Activation Energy and Temperature

Graphical Determination of Ea ;
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The rate of the reaction
NzOs (g) —= 2 NOz(g) + “20z(g)

is measured at different temperatures, with the
following rate constants, k, determined:

Temperature, K k, s-1
298 3.46 x 105
328 1.5x 103
358 3.34 x 102
378 0.21

What is the activation energy, Ea, for this reaction

in units of kilojoules?




14.5 Activation Energy and Temperature
Graphical Determination of Ea
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Question 1 of 3
The rate of the reaction
NzOs (g) —— 2 NOz2 (g) + *20=z (g)
is measured at different temperatures, with the Squares
following rate constants, k, determined: - slope~c -1.23x10%4 Analysis
Temperature, K k, s-1 =In k
298 3.46 x 105 el
328 1.5 x 103
358 3.34 x 102
378 0.21 - Oin T ®1/T
What is the activation energy, Ea, for this reaction
in units of kilgjoules? Enter a response, then press SUBMIT. | Plot |
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