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ABSTRATS.  Agquation reaction kinetics of [Cr(en),Cl;)* complex was carried by the electric
conductivity method. Its temperature range was 15°C to 30°C and pressure was varied up to 2, 000

O‘N

bars. The reaction rate was increased with increasing temperature, but was reversed to increasing
- pressure. The activation volume (4V*) was increased with increasing temperature and decreased
with increasing pressure. At 25°C and lbar it was fairly small positive value, 1.82cm?/mole.
Activation entropy change (4S¥) was calculated as small negative value, —9.019 eu, at 25°C
and 1 bar. Referring to the thermodynamic parameters, it was estimated that aquation reaction was

proceded by the interchange-dissociation (I;) mechanism.
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Fig. 1. Schematic drawing of equipment for conduc-
tance measurement at high pressure. (a) oil tank (b)
pressure valve (c) pressure generator (d) pressure
gauge (e) thermostat (f) pressure vessel (g) conduc-
tance cell (h) ac conductivity bridge.
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Fig. 2. Schematic drawing of conductance cell. (a)
Pt wire (b) Pt plate (c) Teflon tube (d) glass stopper.
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Fig. 3. First order plot for the aquation of cis-
(Cr(en)Clz)* at 15°C and 1bar.

Table 1. Rate constant (k.. X10%sec™?) for the aqua-

tion of cis-{Cr(en)sCl)* at various tempertures and

pressures
T(°C)
P (bar)
15 20 25 30

1 3.061 5.279 8.575 14. 773
500 2.971 4.987 8.230 14. 095
1000 2. 886 4.993 7.955 13. 488
1500 2.798 4.768 7.681 12.779
2000 2.770 4. 505 7.481 12.515
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Table 2. Pressure dependence of thermodynamic parameters for the aquation of cis-(Cr(en)Clo)*+ at 25°C

Thermodynamic P (bar)
parameters 1 500 1000 1500 2000
AH*(Kcal /mole) 17. 559 17. 548 17. 480 17. 542 17. 484
AG*(Keal /mole) 20. 293 20. 322 20. 348 20. 381 20. 384
4S* (e) —9.019 —9.150 —9.461 —9.365 —9.566
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Fig.4. The plot of In(ky/7T) vs. 1/7 for the
aquation of ¢is—{Cr(en).Clg)*. Lines a,.b, ¢, d, and e
represent the experiments at 1, 500, 1000, 1500 and

2000 bars.
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Fig 5. The plot of In kg, vS. pressure for the
aquation of cis-[Cr(en)sCly})*. Lines a, b, ¢, and d,
represent” the experiments at 15, 20, 25 and 30°C.
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Table 3. Coefficients of Inkgy,=a+bp+cp® for the

aquation of cis-[Cr(en)2Cls)* at various temperatures

Coeflicients
TC)
BX 105 X 10°
15 —6. 758 1.292
20 —7.486 2.961
25 —7. 440 2.454
30 —10. 011 0. 841

Table 4. Activation volume {4V*, cm3/mole) for the
aquation of ¢Zs~[Cr(en)yCly)* of various temperatures

and pressures

T¢C)
P(bar)
15 20 25 30

1 .57 1.77 1.82 249
500 1.54 170 1.78  2.47
1000 1.50 164 174 2.45
1500 1.47 1.57 171  2.43
2000 1.35 1.51 1.67  2.47
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Fig. 6. Schematic representation of the possible in-
organic substitution mechanizm.
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