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(iv) Examples of [Chain Reactions. 1. Thermal Reaction pe

M “Linde and Bodens'tc.in (1906) gstabllli;hed the following rate for th
d [HBr]  k [Hy] [Bry]
dt. 1+ m[HBr]./ [Br,]
where k and m are constants. - e e
Polanyi, Herzfeld and Christiansen (1920) su
! 0 10 0N kl t | ;
1... Chain initiation : Br, — 2Br..  (slow)

ggested the following mechanisn :

ky
2. Chain propagation : Br + Hy—— HBr + H (slow)

H+ By —— 5 HBr + Br  (fusy

3. Chain inhibition : H + HBr 4

4. Chain termination : Br + Br —:——) Br, -
The overall rate ‘of formation of HB jg
"“d[HBr] "

ar = R IBr[Hy] + k; [H] [Bry) — g, [H] [HBI]

~ k2 [Br] [Hg] + k3 [H][
d[H]
dr =k (Bri (] = g,
From equations (2) anq (3), we get

Bro] + &y [H] [HBY] — ks (Br)' =

WJ [Bry] — &y [H] [HBr] = 0 |
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LBl = A (Br)® = o (Br] = (TZ'”""’} "
qution (3), we have |
g 61 k3 [Br] [H,)
H = B + k¢ [HBr] . (5)
e of [Br] from (4) in (5), we ger,
ging V& 3
i = K Kk () By
) = = By = k¢ [HBr] - (6)
wm (1), we have
' ky (Br] [Hy] = k3 [H] [Bhy] = ks [H] [HB 1)
m“) and (7), we get
| B
ilz_ﬂ = 2%, [H] [Br,] . (8)
»ng value of [H] from (6) in (8),
d[HB) _ ks k; (kitks)'"” [H,] [Br,
di  ky[Bry + &, (HBr]
_ 23 ks (kifks)'"™ [Hy) [Bry)
- k, [HBr]
k3 [Br;] ( 1+ k, [Bry] T
_ 2k (ki/ks)"™ [H,) [Br,)? -

1+ ﬁ([HBr]/[BrZJ)
ky

% equation (9) is identical to that obtained by Linde and Bodenstein.

 Merkssion of equation (9). (@) In equation (9), since (HBr] term is present in denominator,
. concentration of HBr will decrease overall rate of reaction. This is an example of
Wbt

: ") In the bcginnmg of reaction, i.e.,

Y

gl [HBr) =
e cquation, (9) becomes
4[HBr) - -
N Tdi T T 2 (kytkg)'” [H:] [Br,)
~h?;,,» WL ¥ a
_u: M:fhm EIVes order 1.5, Hence we can say that in the initial stages of reaction, the

" fe&tiop s | g

i . \f_:‘f!u . 2 S E - .
g W mn between Chlorine and Hydrogen. This reaction is initiated by chlonne atoms
"Re ol ) ‘

" Uiy,

:dum"&tmn or thermal dissociation or from the reaction between chlonine ean

: I I p hardism is as follows
i Cag u.m Mroduced in the reaction mixture, The probable mecharfism 15 as tolk
“ils Witiati gy :

"y ("‘ll‘ + Nn v .
Ty NaCloy )
"’f‘);
8 . 4\
h—, 2

i)

- '
Ch 2, 2y

P’“-mn‘“‘."w"’“" i

Scanned with CamScanner



450
i) Chain propagation :
- C(a) 21 f H, — HCl + H
) H+ Clp — HCl + Cl
(iii) Chain inhibition : '
(@) H + HCl —™ H, + Cl
() H+Cl —— HCI

(iv) Chain Termination :
(a) 2H — H,

3 Formation of nhosgene. The overall reaction is
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