ALHAS PA TEORIA DE

COL1 SOLS

= Eo/r??‘
_ 2
Bir)= T(R+rRy)<c> €
—— s T

GESteTA E

YALereES
Ley =

AP IR

/4 = Mpmp NO Asy DE REAGOES

m, M -
A A oM SAIEE Cr AR S

D

2 A TQ':MJ(A_{

K,

+ —> A3

A A
O O



CURRECAS
Frr)=(5 £ "
ol SOES
/

7) . FATIR ESTERICO

Gf-"f“rfﬁ'l;qu MOLECL LAR A A

PETER st /AN TE.

p <1

pe& (02— 000l ) L—

&,
Cebissy, £ FATDR



CURRECAS
#rr)=(5 £ "
ol SOES
/

7) . FATIR ESTERICO

Gf-"f“rfﬁ'l;qu MOLECL LAR A A

PETER st /AN TE.

p <1

pe& (02— 000l ) L—

&,
Cebissy, £ FATDR



Arrhenius parameters for selected bimolecular gas-phase reactions”

Reaction E, logm; log, o1 Steric factor p

Na + Cl, — NaCl + CI 0 1.6 11.58 1.0

K+ Br, —= KBr + Br 0 12.0 11.47 34

K+ HBr — KBr+H 0.2 1.6 11.46 1.3

Br+H, — HBr+H 19.7 11.43 11.60 0.7

Cl +H, — HCI + H 4.3 10.92 11.59 0.22

F4+H, —HE+H 1.13 11.06 11.55 0.32

O+H, —=OH+H i3 10.4 11.53 0.07 9

D+H;,—=HD+H 7.61 10.64 11.60 0.11 4 — r7 =z
0+ CIO —0,+Cl 0.1 10.35 1106 0.19

Cl + 0y —= CIO + O, 0.5 10.21 11.22 0.10 P HL PDH + H
0+0;—0,+0, 4.09 9.68 11.27 0.026

0+ NO;, —= 0, + NO 0.24 9.59 11.24 0.022

O+ C0, — 0, +CO 54.2 10.28 11.28 0.10

OH+H;, — H,0+H 417 9.67 11.63 0.011

OH +CO —CO,+H 1.08 8.62 11.33 0.0019

CO+0,—CO,+0 51.0 9.54 11.34 0.004

NO + O3 —= NO, + 0, 272 9.04 11.35 0.005

CO + NO, —= CO, + NO 27.8 8.75 11.35 0.0025

C;Hy; + H, — C,Hq 43.0 6.09 11.81 0.0000019

“ Activation energy E, in keal/mol and A in L mol ™57, A, prediction of collision theory (Equation 15.42 at
T = 298 K) using molecular diameters ¢ derived from viscosity measurements. Rate constants at a given T may
be generated from log ok = 1000E,/(2.303RT) + log g, generally reproducing actual experimental values
within 20%,

Copyright © 2006 Pearson Education, Inc., Publishing as Benjamin Curmmings
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TABLE 4.1 PARTITION FUNCTIONS FOR DIFFERENT TYPES OF MOTION

Degrees of Order of
Motion freedom Partition function magnitude
(2ZxmkT)*?
Translation 3 = W 10""-10" m™?
{per unit volume)
Rotation 2 8x kT 10-10°
{linear molecule) al?
Rotation 3 B (B L alc) HRT)? 10°-10°
{nonlinear molecule) akl’
Vibration 1 1 1-10
{per normal mode) | — g-mnT
Free internal rotation 1 (B=*I'kT)7 1-10
h
where m = mass of molecule

I = moment of inertia for linear molecule
1., Ia, and I = moments of inentia for a nonlinear molecule about three axes at right angles
to one another
I' = moment of inertia for internal rotation
» = normal-mode vibrational frequency
k = Boltzmann constant
h = Planck constant
T = absolute temperature
o = symmeiry number®

It is useful to remember that the power 1o which » appears is equal to the number of degrees of freedom.

* As discussed in the texi (Section 4.5.4), symmetry numbers are used in the calculation of equilibrium constants, but for
ratcs an aliernative procedure is recommended.
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Figure 3.10 Potential-energy surfaces for the H + H; reaction, as given by Truhlar and
Horowitz'* on the basis of the ab initio calculations oi Siegbahn and Liu. The numbers
on the contours show the values of the energies in kcal mol™ (1 kcal = 4.184 kJ); the unit for

the bond distances is the atomic unit, or bohr (1 bohr = 52.92 pm).



