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ABSTRACT. A kinetic study was made to determine the mechanism of the aquation of efs-
[Co(en)z(NHZ)CIJ?* in Hg?* aqueous solution. The progress of reaction was followed UV /uvis-
spectrophotometrically by a measurement of the absorbance at a specific wave length(530nm) of
¢is-[Co(en)2(NHg)Cl1]?* as a function of time, The experimental results have shown that the rea-
ction rate is dependent upon the concentration of Hg?* that act as a catalyst. And it was found
that the overall reaction proceed with second order, first order with respect to Co(IIl) complex
and Hg?*. Activivation parameters, 4H* and 4S%, were obtained as 12.9kcal/mol and —19. 3e.
u., respectively. We have proposed a plausible reaction mechanism which is consistent with the
observed rate equation.
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Table 1. Rate constant{X10%.,) for various amount
of [Co(en)z(NH)}CI]?* in various amount of [Hg?t]

[Co(en)»(NHs) (Hel™ (M)
24
CI*(X16°M) 0.20 0.13 0.10 0.08
8.33 1.903 1.302 0.8%5 0.635
5.56 1.792  1.365 0.815 0.557
4.18 1.815 1.345 0.837 0.495
3.83 1.872 1340 0.790 0.528
" mean 1.845 1.338 0.825 (.552

-inlHg?|
Fig, 1. Plot of ~In %y, versus ~-In [Hg?*] at 25°C.

opal (en)ell 23l kYL = chelate T o] 9
g ClE o]gA77] A8 Hg* 9 gol ux}
9 S wEAEd 71801 1.30] A
=AY ¢ Uk, =3} Fig. 19 A#Hos
E kg 9 Zho] 1.65X107%-mol1-sec? o &
&gkt

cis-[Colen),(NH)CIJ#* off i3t wl-g-3 a
#& 37 A A cis-[Colen)a(NH5)CI)** 9
7 350 WE AYHR de IS v E
Table 2o VeIt

Hg?* 2] 7z Fxo] weg} 2uie] Inv} In[Co
(en),(NH)C11%* & A8 o A9 71§7)
2 X8 23& 7% 4 v

A4 Heg** 9 ¥=7 0.2M A" In[Colen),
{(NHy)CIJ** o) A& Inv & =43 etz o]
4 1.0 & ¢
stet.

Journal of the Kovean Chemical Society



230 FHPEE - Ffkg - FWM - i

Table 2. Values of initial rate ( x10%) for wvarious
amount of [Co(en)z(NHg)CIJ?* under various amount

of [Hg)*

[Co(en)2(NHy) (He™IM)

CI*(x10%M) 0.20 013 0.10 0.08
8.33 5.945 5808 6.078 5273
5.56 4160 3971 4291 4.04
4.18 2.88 2,987 3.039 3.082
3.33 2426 2499 2627 2.487
5 -
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Fig. 2. Plot of ~In V versus -In[Co(en)2(NHy) CI T2+
in Hg{ClOy)2(2. 0X10"1M).

=] Heg* 9 ¥=7} 1.3x1071M, 1.0% 107!
M, 8X107'M 8] FH¢x 98 Pjez T3}
 BY 47 (.97, 0.93, 0.94 2 cis-[Colen),
(NHp)CIP** 9] wb-gab4e7l < 198 & 4+ 9
o oJAdlA A Edle] G WosE s
Foial Heg?* 9 wgdg m, 23 cis-[Co
(en)(NHypCI]** o) @ w33 aglos B
Bl Hg** &) 98¢ g 34943 242
A (9% o] THSAY,

v=kyg* {[Hg? T} {[Co(en)(NH,)CIJ**} (9)

A @A Fnite] A% WL EATE 1.65
X 107%/mol-sec R .27 Hg?* 9} cis-[Co(en),(N
H)CI#* 9] wbg3}47) 242 1324 2 ug
Vol. 32, No. 3, 1988

Table 3. Activation energy and activation parameters

T(K) | Ea(kcal/mol) 4H*(kcal/mol) 45*(e.u.)
ﬁ ;: 12.99 —19.11
20815 12,95 —19.24
s 3‘ ” 13.50 12.95 -19.23

’ 2, —19.57

318.15 12.84

12.93 —19.29
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