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Temperature Dependent Term of a Rate Equation

From the collision and transition state theories :
_y

F=RT"e?",  0<m<l

Because the exponential term 1s so much more
temperature-sensitive than pre-exponential term, the
variation of the latter with temperature 1s effectively
masked, and we have 1n effect

A=KT" = | 4o g o
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k= Aexp(—£/ RT)
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Where:

E = activation energy (cal/mol)
R = gas constant (cal/mol*K)
T = temperature (K)

A = frequency factor

(units of A, and k, depend on overall reaction order)
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k= Aexp(—£/ RT)

C, I, Reaction Order | Rate Law k

Zero I, = (mol/dm3*s)

(mol/dm?3) | (mol/dm3/s)
1st N =kC A s-1

2nd -r, =kC,? (dm3/mol*s)




B Ait242F whh R

Wuhan Institute of Technology

k= Aexp(—£] RT)

Table 2.1 Temperature Rise Needed to Double the Rate of Reaction for
Activation Energies and Average Temperatures Shown’

Activation Energy E

Average
Temperature 40 kJ/mol 160 kJ/mol 280 kJ/mol 400 kJ/mol
0°C 11°C - 27°C 1.5°C - 11°C
400°C 65 16 9.3 6.5
1000°C 233 58 33 23
2000°C 744 185 - 106 74
# Shows temperature sensitivity of reactions. SEAVASE R BE T e TR

RGO, LTSS S I T 11 52 M K
L SR, T A AN s M 2R )52 iR oK
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