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5.1.5 H, and Cl; Reaction

The quantum yield of Hy-Cl, combination is exceptionall high: ;

with the experimental conditions but is found to be betwee}rll lt)%h; it vagi;s

absence of O, with light of wavelength 4800 A. The process oc o m e
range 5460 to 4800 A with an apparently lower efficiency beca(\:;;s ;nlthe
small proportion of light absorbed is capable of dissociating Cl, molellglc?

The mechanism can be proposed as

Cl, + hv S 20 1 stage (i)
Cl+H, %25 HCl+H . o
. chain reaction ii, 111
H + Cl, —> HCl + Cl
termination @iv)

Cl + Wall -2 1/2Cl,

Redction (ii) between chlorine atom and hydrogen molecul.e is. very rapid,

since it is an exothermic process and has low energy of a?uvatlon whetrs;s

corresponding reaction with bromine atom'is very slow at g{dlprz:;yattlerlllpirvi ca;;
Applying the steady state treatment with respect to chlori ;

get
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kdyps + KalHI[Cl2] = ko[CI[Hy] + k4 [CI] @

action (iv) is a first order reaction. Similarly, considerip
ith respect to hydrogen atom, we get §

k,[C1][Hy] = k3[H][Cl;] (b)

assuming that re
steady-state treatment Wi

Hence, from (a) and (b)
kllahs = ]‘4[Cl]

or [C1] = (ky/ky) Tas (c)
The rate of formation of HCI is given as
d[HCI i
M - ko [CH, ) + ks [HICL)
= 2k,[Cl][H,] (from equation (b))
Substituting the value of [CI] from equatlon (c) we get
d[HCl] 2k k l
12 labg [H I (5.6)
-

! dl‘ k4
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