ABSTRACT

Detailed kinetic studies of the formation of the di-p-hydroxe-
u-sulfito bis|triamminecchalt(III)] ion and the p~hydroxo-p~ sulfito
bis[ethylenedianinecobalt(III)] ion from tri-pu-hydroxe-bis
{ triemmineccbalt (I11}] perchlorate (triol) and di-p-hydroxo bis
(ethylenediaminecobalt(II1): perchlorate (diol) respectively in
aqueous buffered sulfite have been done. In the former reacticn,
the results were interpreted by 2 mechanism involving the reaction
of triol and its ring-opened hvdroxc-aqua species with HSOé and
SO2 respectively to form the u-sulfito product. The corresponding
rate constants at 25 °C are k,=1.33: 002 M Ts™! @i12.012 0.3
keal mol ™, 457= <17.2226.14 cal KL mol L) and k, = (1.27 £0.12) x

10° 217 57 G = 18,01 £0.03 keal mol”, 857 = 29.83 20,35 ent KL mol-

The latter reacticn was interpreted bv a rechanism involving the
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formation of an adduct between diol and 502 with a rate constant
of (25 °0) = 10.0 21.0 5”1 4 = 10.2 0.6 keal mol >
7 . -1 -1
45" = -20.0 20.05 cal K " mol ).
The tri-bridged complex, di-u-hydroxo-p-sulfitco bis

[triamminecobalt (II1)] underpoes two types of slow reactions
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Cepending cn the pH of the system. The first of these, taking
place within the range 2 <pH <3, ‘s a redox process that produces

ccbalt(il) and sulfate in a ratio of 2:1. Rate constants, ko“s

.
for the process are of the form K s = ki i X[H'] at these pH's

andO.ﬂ&.<[S]T< 0.10 M. The values of k, and k, at 25 °C and
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I = 0.5 (LiCl0,) are (5.130.06)x107%s™" and (7.15 +0.04) xla o -

with the correspending temperature parmmeters teing Qﬁﬂ{ =28.1+1.4
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weal ol T &Si =28.1z0.1 cal K L ol l) and 4K = 18.4 0.7 keal mol 7,



ol l. However, over che range 6< pH«< 7
ard U.D4\~[ng < 0.10 M the redox reaction no lenger oceours,

Tre only cbservable reaction Zeing addition of a secend sulfite
Jroun Lo yield the complex, u—dihydroxo-iu-sulfito bis
(triamminecchalt II}Jkdluﬁﬁd1Ebul£ltCCODa1tr:I:}}. A mechanism

comsistent with the data invalves the substitution of 30,7 and

‘)_ i - - - - . . .
50, Lor Nd, which is apparently lavilized due to the proximity
- -~
of the bridging sulfis ligand.

The u-nydroxc-.-sulfito nis [ethylenediamineconaie: 11T}

comelex undergoes isop *rigation In the ranges 2.5 < il < 5.2 and

301 < [ g <30 Mand I = 6.3 M (L1C10, ! with a rate
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constant equal to (3.23 = J.08) x 10 75 at 25 Yo The reaction
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Zs believed to be base—cs ‘talvsed but <he detailed Techanism of
the process QEDeArs to be complicated.

The acid rydrolysis of tre St ~Eydroxo— —sul Fito big
triammirecobalt(ITT!) and the u-hydroxe-v-sulfico big

:ethylenediarinecobal:[III}‘ comglexes have been soidied unde

“he following conditiors:

Pt —rvL O,-, 5
J9.0% ¢ Aop ez 0 and 15 ¢« 7 o 25 Cac I = 2.0 M (1] 1o
“t
VB2 e THT)<0.09 Mand 30 < T < 40 g T o 1.0 M {Licio,;;
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respecrively, A water assisted sath has been detectod for the

ibridged speciss only, with the raca censtant, < = (1,06 -0.86) x
ce=3 o =1 1 S A - — A - } R
B8 et 30 TigH” = 27.4 5 4.3 <cal ol T, 157 = 8.5 = 9.3 cal K Tmol .
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he values of the acigd dependert paths for the swe specles ac
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“e > - -7 i,
<2 and 30 T are “espectively {4 in keal mol 253" in cal KT ol it
8 = 1T .. 1“._2=_~' 2 e ~ T : 1 il
c.38 T JL28) w107 et = W, =25l 2 00T 140 5 0.12) %
s tlo.2 2 2.1 2772 J.l0.



