Z,.};ﬂ etics of the Hydrogen-Bromine Reaction :

hv
Hy(g) + Brz(g) ——  2HBr(y)

The mechanism of this reaction is given below :

i) Br, + hv i)
(ii) Br + H, —k—2>
(iii) ‘ H + Br, IR
(iv) H + HBr ﬁ—)
v 2Br LT

The rate of formation of HBr is given by

2Br rete = K, Ev&j = kL,

HBr +H  lede, o T [Acd (Pl
HBr + Br fakzq = ka [#] [Av, )
B+ B fadey = kg, [0 UHEY

B, rebg: ks8]

r= E_L‘_tIHB_‘l — ky[Brl[Hz] + KHIBr] - ksl HIHBr]
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Applying steady state approximation to [Br], we have
d[Br)/dt = kyl,- ky[Br][H] + ks[H][Br,] + k4[H][HBr] - ks[Br]? = 0
Applying s.s.a. to [H], we have
d[H]/d! = ky[Br][H] - ks[H][Br2] - k4[H][HB1] = 0
Adding Egs. 21 and 22,
kI, - ks[Br]* = 0 whence
1/2
B = | Xla
ks
ky [H, ][Br]
ks[Bry] + k4 [HBr]
Substituting Eq. 23 into Eq. 24, we have
_ ki, / ks)"2[H,]
&[Br,] + k4[HBr]
Sustituting Eqgs. 23 and 25 into Eq. 20 and simplifying, we get
, _ GHBr] _ 2k (k /ks) 1" [H, ]
dt ' 1+ k4[HBr]
k;[Br,]

From Eq. 22, [H] =

)

(4

20

We see that the reaction rate varies as the square root of the intensity I, of the absorbed radiatior-
The rate law given by Eq. 26 agrees with the experimentally observed rate law. The quantum yield for

this reaction is 0-01.
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