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ABSTRACT. The investigation of the effect of solvent structure on the first-order solvolysis of
cis—[Co(en) ,CINO;}* ion has been extended to water-co-solvent mixtures where the co-solvents
are glycerol, ethylene glycol, isopropyl aleohol and z-butyl alcohol. Rates of solvolysis have been
evaluated by spectrophotometric method at temperature 25~30°C. The polarity of solvent has

influence on the variation of rate constant. The non-linear plot of the rate constant in log scale

versus implies that change in solvent structure with composition plays an important role

D-1
2D+1
in determining the variation of rate constant. The linearity of the plot of the rate constant in log
scale versus the Grundwald-Winstein Y factor confirms that the solvolysis is an Id-type process
with considerable extension of the metal chloride bond in the transition state. In the Kivinen
equation the slope of the plot of log k versus log(H;O) suggests that the solvolysis is also an Id-
type process. The application of free energy cycle shows that the effect of solvont structure is

greater in the transition state than in the initial state.
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Table 1. Rate costants (kx105 s~1) for the solvoly-
sis of c¢is~(Co(en)sCINOgJ+ in

water-+co-solvent
mixtures at various temperature '

Rate constants
Cosolvent (sec) X105
Cosolvent % (w/w) " " "
25°C 30°C 35°C
4.9 13.5 21.1 37.1
10 12.5 18.6 32.7
Glycerol 20 1.2 17.1  30.4
30 9.2 16.4 28.0
40 7.2 11.9 23.1
50 6.7 10.0 19.7
5 13.5 21.7 40.6
10 12.3 19.2 35.7
15 11.2 16.9 29.7
Ethylene glycol 20 10. 3 15.8 28.0
30 8.3 12.9 22.6
40 6.7 10.6 19.4
50 5.3 8.3 15.2
0 13.6 23.9 45.0
3.9 13.5 23.3 43.6
8.0 12.5 20.6 38.3
12.2 12.2 17.9 33.3
Isopropanol 16.4 10.7 16.1 28.7
20.8 9.2 14.0 25.3
25.2 8.3 11.9 20.8
M.4 6.0 9.4 17.3
44.0 4.6 7.0 12.6
10 1.3 175 324
15 11.0 16.9 30.1
20 10.3 15.0 26.3
¢-butanol 25 9.2 144 2.1
30 7.8 11.4 20.4
40 7.1 11.1 20.2
50 5.7 8.9 16.5
I
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Fig.1. Dependence of % upon the mole fraction of
Co-solvents at 30°C.

o] Zef o] st Fo

YAl FobAA Hol ukge] A =t 22
Eib‘r**‘l“}H =& 1~0.1 °| 3¢ °§°ﬂ‘°ﬂ/ﬂ

S Ee 549 27 #A4F 9A-E=HS

‘ﬂ 72 o] F& glycerol 8] A$-+ Fe ?lfgm} ‘{’%
Bl A= FxrHez E49 2 AFPE
F717F Ve A Al7bR] Fgelae A9 Ac)

, ARSI AAE Az Sle
A7 AL ohE FEeact
ol & 4 gl W Fol FHo] 29 F=3hul-go
AdSE & F A FRAY oAt F
E7 "W Eel wheEEst =yAE Roz A

A Aol e o
1

glycerol 0]
24 AT

°]
T+
9
A
o]

HAE 7478 R ATA SE s TR
3331 Laidler-Eyring 2113 Ink=
D— 2 2
BT et )i
(Pa+Pp—P)0ll A 1o A 33

A% @ F, vAAAL A52LE A ¢
S A% logkst D—1/2D+1 5 =A% 3
A& viebd Zold, Fig.20]A ®e

glycerol #} ethylene glycol &) 7 3= AW ¢
WelA = A AA HAAE v}b}u}} X"} t-butanol
3} isopropanol & - HA& vreb A}, ¢
el TAE UehiE e —9: e =
A2 wiste] wel g et Fakee) w




6 SR - HkHA

AANAA FE g 719138k Aoz As )
AF wrgo] sF9Fo]l mE reverse reaction 9] 7|
A7 i & Aoz LA, zdAd A3A
“AIAL G AL ol EAlo] o] A5 Ego] v
24 Forvg 2 FAZFIE w-gAd v
A 9ol &9 FolAolvt Fzo] oA
44 g4 =H71 45 #e2 FA3RY o
F& FAHA H371E o8 A2 g4 9
o,

Grunwald-Winstein 2}, % logk=logky+m Y o]
A E-olxzzRg EFEel A logkst Y

< =A% A& Fig. 3 gle}, shegq) 2
3 ubgol A3l logk ot Y= 2 AAL

6 + logk
[
©
~
: P
\\x

0.48 0.49
D-1/2D+1

Fig.2. Variation of the reaction rate with dielectric
constant function D—1/2D+1 at 25°C.

Fig.3. Plot of log % for the solvolysis of c¢is (Co-
(en)z CINOz)+ against the Grunwald-Winstein Y factor
for water-isopropanol at 25°C.
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Fig.4. Kivinen plot for the solvolysis of cis-(Co(en)
CINO,}+ at 30°C.
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Fig.5. Plot of 2.303RT (k./k)-44G(Cl-) against
mole fraction of co-solvent at 25°C.
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