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2 9% BoA oldE EFLN(EULnE, E-oME, F-olazzggsmg, P-ogdas
B 2E)elA cis-[Colen)Cl) ¥ Fo] &9 M B uldHEE FFI2Y & o &3t9 8 (1~1500
bar)ol w2t 3G, SR A ¢HY dFozVH T FYANAL gL, o}
Ag, olezzgdag, JAdAZezeAA A7 1.13~4.44, 1.13~3.59, 0.82~3.44, 1.13~
2. 68cmmole1 ol ek, md D dz gl A 2NAL Fe(lol£& Agshed rhoo]Soubess
& 233z, BY}AAL —0.56~1. 59cm’mole~1 o] Pt F}Lol] B ukL & Afol A 3
Ato| &5 $ASA AL o] &3td AP,

ABSTRACT.  The rates of solvolysis of cis-[Co(en):Cl* complex have been investigated
using spectrophotometric method at various pressures up to 1500 bar in several binary-aqueous
mixtures(water-methyl alcohol, water-acetone, water-isopropyl alcohol and water-ethylene glycol).
The activation volumes obtained from the pressure effect on rate constants were 1.13~4.44
cm®mole™? for methyl alcohol, 1.13~3.5%m®mole™? for acetone, 0.82~3.44cm3mole~! for isopropyl
alcohol and 1.13~2.68cm®mole™! for ethylene glycol. In case of water-methyl aleohol, in addition
to, the rates of solvolysis of this complex were determined in the presence of Fe(Il) ion and the
activation volumes were —0.56 ~1,59cm?mole™, The rates of solvolysis of this complex were
analyzed by comparing with the results obtained from activation volumes and free energy cycle.
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Table 1. Rate constants(k,, X 105ec™1) for the solvol-
ysis of ¢is-(Co(en);Clz)* in binary-aqueous mixtures
at various pressures

Cosolvent Pressure

Cosolvent

(w/w%) 1 500 1000 1500

Methyl ¢ 3.40 3.27 8.17 3.06
alcohol 10 3.06 2.87 2.70 2.65
20 2.8 2.65 2.48 2.39

30 2,49 2.30 2.16 2.04

40 2,27 2.09 1.9 1.85

Isoproyl 10 3.18 3.01 2.91 2.79
alcohal 20 2.90 2.75 2.64 2.5

30 2.57 2.43 2.33 2.23
40 2.48 2.32 2,19 2.08
Acetone 10 3.02 2.83 2.66 2.57
20 2.81 2.63 2.47 2.32
30 2.47 - 2.31 2.16 2.03
40 2.31 2.15 2.02 1.88
Ethylene 10 3.03 290 2.79 2.67
glycol 20 2.83 2.75 2.64 2.53
30 2.81 2.68 2.53 2.46
40 2.56 2.43 2.32 2.22

¢2.8(10.9) <A 2 g¥A Slch. Table 24
= AL £ F Bl g2 EolA Fe(l)
o] &9 FEE AT A FE ky, 7T HEF
Wl Table 1o A 9 el A7V 2 Table 2 ol 4]
9 FEATE o g EH LA L LR L
2| gol F7HErE Fe(l)o| 29 ol Zads
5 oA & FHadhe F ¥ & e gla, Fe(D
o]£o] @1 Huv} w2 kA& Ry A,

3.1 B stAD YHSMFILIE,  Table 19
55 Ao RN SR el S
e, o4 ¥ EFEYdAE 71 &9
Fepo] SUFETE AIAT. SR AT o
T 4E9 93-S ¢ A% (H~Qn4 ez
8 4 g YA L A sld Table
3o &3, FARAH L FLN ) obA
E, dddze, JdaFelzg, olazagy
2299 77} 1,13~3.59cm®mole?, 1.13~4.44
cmimole™, 1.13~2.68cm®mole™, 0.28~3.44
cm’mole o]l D(Spl) yhg4glzwrE (1D
Qal Fol 29 FH&ul Rt Sl A A4 INAH
L QuA e g JVIgo] et RARGA

Table 2. Observed first-order rate constants(k,;, X 10%
sec™l) for Fe(Il)-catalysed aquation of the ¢is-(Co
(en)LClo)* ion in water-methyl alcohol mixture at
various pressures and pH=1. 15.

Fe(l 1!\'){t:t:um: Cosolvent Pressure (bar)

(w/w%) 1 560 1060 1500

6.35 0 1.74 1.6 1.58 1.48
10 1.71 1.67 1.56 1.45
20 1.69 1.65 1.53 1.43
30 1.68 1.63 1.51 1.40
40 1.66 1.60 1.473 1.39

0 1.01 0.98 0.93 0.87
10 1.00 0.97 0.92 0.86
20 1.00 0.97 0.91 0.84
30 0.99 0.95 0.89 0.82
40 0.95 0.91 0.85 0.78
0.10 0 0.52 0.51 0.49 0.46
10 0.5 0.50 0.48 0.45
20 0.49 0.48 0.46 0.43
30 0.48 0.47 0.45 0.42
40 0.47 0.46 0.44 0.41
0.056 0 .38 0.37 0.35 0.33
10 0.36 0.35 0.33 0.31
20 0.35 0.3¢ 0.32 0.30
30 0.33 0.32 0.30 0.28
40 0.31 0.30 0.28 0.26

0.20
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Table 3. Activation volumes{cm®mole~?) for the
solvolysis of ¢is-(Co(en)CL)* jon in binary-aqueous
mixtures at various pressures

Cosolvent ((:;!}?92? 1 TSy 1500
Methyl 0 2.17 1.82 1.48 1.13
alcohol 10 3.67 2.93 2.19 1.45
20 3.86 3.27 2.68 2.10
30 4.16 4.10 4.05 3.99
40 4.44 3.73 3.01 2.30
Isopropyl 10 2.35 1.84 1.33 0.82
aleohol 20 2,90 2.35 1.79 1.24
30 2,95 2.40 1.84 1.29
40 3.4 3.09 2.72 2.38
Acetone 10 3.60 3.07 2.54 2.01
20 3.36 3.22 309 2.95
30 3.43 3.31 3.19 3.07
40 3.59 3.4 3.28 3.13
Ethylene 10 2.23 2,11 1.99 1.87
glycol 20 2.34 2.20 2.06 1.92
30 2.45 2.31 2.19 2.03
40 2.68 2.45 2.23 1.99

ol kAL AFE ()7 ()4 ez ey
ol 4V d3E 29T At

cis-(Colen) Cly) ¥ —

cis—[Cl(en) ,Co¥terreee Cl-1  (13)
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Fig. 1. Plots of 2.303RTlog(k./k,)-4G,°(Cl-) against
mole fraction of acetone and isopropyl aleohol for
the solvolysis of c¢is-(Co{en),Clp)* in binary-aqueous
mixtures at 25°C and various pressures.
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Fig. 2. Plots of 2.303RTlog(k./4,)-4G.{Cl") against
mole fraction of ehtylene glycol and methyl alcohol.
for the solvolysis of cis-[Co(en)sCla)* in binary-
aqueous mixtures at 25°C and various pressures.
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Fig.3. Plots of 2.303RTlog(k,/k,)—dG.(Cl7) aga-

inst mole fraction for the solvolysis of cis-[Colen):

Cla}* ion in several binary-aqueous mixtures at 25°C

and 1500 bar.
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ef3ke] Aol RV1ERA el FAETH
o% Zohshgler, Fig.1,2614 2Reo] ofdE
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229 dapo] FxP4FF DEN)RFE T Bl
o2 &F Sdrh,

3.3 22550 it Fe(Do| 22| &, Fe
(o] &8 T S A o] 29 7h-&all
Hurg o3 2ol veldy sl

cfs-[co(en)ZC121++Fe(n)é
cis—{Cofen)Cl.Fe]3t
@) jkh
cis—(Co(en) ,H-OCl) 2*
(15)

w2159 $x4-& 1645 ez v
B glvh (16)AL Fe(I)o] 29 94 ¥& e
Bz 233 SEHoz ANAL F2(D),
)% =25 z8 s G5t

(1)}&«
cis— (Colen) H.OCI) 2+

30

Fig.4. Plots of ku,~1 against [Fe(I[))-! for the
reaction of c¢is-(Co(en);Cla)* with [Fe(ID)], at 0%
MeOH and various pressures.

Qe MeOH
o Yhar

Fig.5. Variation of the observed pseudo-first order
rate constants %,, with (Fe(I)) at various pressures.

_ ke K(Fe(Il})

b= T RTFeD) a6
_ kg +Ep K (Fe(I)]

ko=~ TR (Fell)) an

Table 2] §E5 by T Fe(IDo]E 559 9§
Gof wpet Fig.4el =A8Mgch, ze] 2o A ¢
& gEe] (Fed)) ol =i kyor o] W3E
0.35~0.1IM 717l §& A A& nF o,
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0.IM A& &, & FAET gl ANA v
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(1) Al w2 Fe(ll)o] 29 FE7} o33
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3.20X107%ec™! 2.2 Fe(I[)o]- & AH&3HA &
2 BELo)| A8 F 3k 3.40 X 1075sec™!(Table
DS 6% o) YA F LAz At
ol# %t A& FelDol& vE7 olF Hod
ANANA ko & kag & HHEBATEE, FedD)o]
22 T LYAA eis-(Colen)Cly)* FHo] &
9 FHg & kg 4L —0.56~+
1. 59em3mole~1(Table 4) W9 Ar}t. ¢] L Fe
(Do) &g 233 $& L9444 3%
1.13~4. 44cmPmole™! (Tadle 3) 8} o] o} 2+
£ Fkeleh,

g 15)6A &5 LW ke o ke 3
& Table 2% o) 4%te 247 Fig.4,59 AH
A Fadeh &G& Rz F 4
e ke S} ko & R Ao FEF Table5
o] viebdicl,

Table 504 45 A5 ke oF kS VIE
2 d2 (1509 A2(2) (Fr)7t BEQ) (by)
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Table 4. Activation volumes{cm®mole~l) for Fe
(I)-catalysed aquation of the cis-{Colen)Clad*
ion with respect to pressure in water-methyl alco-
hol mixture at various pressures and pH=1.15

Fe(TI) | cosolvent Pressure (bat)

conc. M| (w/w%) 1 500 1000 1500
0.35 0 0.76 0.51 0.26 0.01
10 0.38 0.07 —0.25 —0.56

20 0.78 0.75 0.72 0.68

30 0.71 0.40 0.09 —0.22

40 0.61 (.39 0.17 —0.05

0.20 (] 0.73 .46 0.18 —0.10
10 1.00 0.80 0.60 0.40

20 0.86 0.59 0.31 0.04

30 1.46 1.23 1.01 0.79

40 1.59 1.37 1.14 0.92

0.10 0 0.39 0.18 —0.04 —0.26
10 0.44 0.22 0.00 —0.22

20 0.46 0.23 0.00 —0.23

30 0.49 0.26 0.02 —0.22

40 0.52 0.28 0.04 -0.20

0.05 0 0.85 0.65 0.44 0.24
10 0.88 0.66 0.44 0.22

20 0.91 0.63 0.45 0.22

30 .98 0.74 0.50 0. 26

40 1.08 0.82 0. 56 0.30

Hel Clrol 298] #=A7F A o] w0l
o}, Hg(IDo] &g o] &8 76.4°Col M 544t
(Cr(H,0)sNCS)2* o] 22 <shtSol A ky,/
ke ¥le 2150013t 3 APl A cis-
([Colen) Clo)* Fo] 29| 3lut-39] k. /ks 9 Ml
£ 39101 (Table 5), F5-HA 71807}
ZAFE = FPo] FoMgel 5} Arfk, &

Table 5. Rate constants of aquation, 105%k.,(sec™)), of Fe(Il)-catalysed aquation 10°Xkp.(sec™)) and r=#kg./
ka for cis-[Co(en)LLly)* ion in water-methyl alcohol mixture at various pressures

Pressure(bar) 1 1000 1500

Tt Bee ko T ke Ry ox P T S
Cosolvent{w/w %)

0 .25 3.20 39t 1.23 3.0 410 1.2 2.9 419 1.20 2.71 443

15 1.23 2.88 427 1.22 270 452 1.20 2.58 465 1.19 2.49 478

20 1.22 2.68 455 1.21 251 482 1.20 2.40 500 1.19 2.29 520

30 1.20 2.42 496 1.19 2.17 548 .19 2.07 575 1.18 1.91 618

40 1.18 2.19 539 .17 1.98 591 1.16 1.8 614 1.16 1.09 1064
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