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ABSTRACT. The rate for the aquation of #trans—(Cr(en)sBry)* and frars-[Cr(tn);Br)* ions in
the aqueous solution has been measured by the conductometric method at varjous pressures and
temperatures. The rate constants are increased with increasing temperature and decreased with
increasing pressure. Activation volumes are all positive values and lie in the limited range +1.6
~+2.30cm3/mole for trans-(Cr(en),Br)* and +1.30~+1.92cm®/ mole for ¢rans-(Cr(tn),Br)*.
Activation entropies have small negative values while activation compressibilities have small positive
values. From the above results, we may deduce that the mechanism for the aquation of these com-

plexes is the I; mechanism.
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Talbe 1. Rate constants (ko X 10sec™) for the aqua-
tion of (Cr(en);Brz)* and (Cr(tn);Bro)* ions at va.
rious temperature, and pressures

Press(bar)
1 500 1000

FempCC) 1500 2000

15 0.9 0.92 0.89 0.87 0.8
(1.06) (1.03) (101} (0.99) (0.97)
20 1.76 1.69 1.64 1.61 1.58
(1.95) (1.89) (1.84) (1.81) (1.79)

3.27 3.14 3.05 299 2095
(3.62) (3.50) (3.41) (3.36) (3.32)

6.02 5.78 5.61 550 5.43
(6.66) (6.44) (6.27) (6.18) (6.11)

() for (Cr{tn)zBry)* ion.
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Fig.1. Plots of In(k,/k) as a function of pressure
for the aquation of ¢rans—(Cr(en);Brz]* (A) and [Cr
(tn}sBra) *(Q) at 25°C.
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Fig.2. Plots of P~1in(k,/k) as a function of pressure

for the aquation of trams-(Cr(en)sBrs)*(A) and (Cr
(tn)sBr2) ¥ (O) at 15°C.
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Table 2. Activation volumes, dV==4V,"+P (a‘ggk)r

for the aquation of ¢rans—(Cr(AA)2Bry)* at various

Table 3. Dependence of AH*™ (kcal/mole} and 45%
{cal{mole-deg) on pressure,

temperatures P(“,f:i‘;” AH*(keal/mole) 45*(eu)
Temp. (AA) (Ce(en)sBrs)* 1 21.916 —3.08
°0) 3 +/mol 500 21.909 -3.12
(en) (cm3/mole) (tn) (cm3/mole) 1000 91 908 _3.18
15 2.14—9.38X10°5P | 1.36—3.98x10°5P 1500 21. 906 —3.22
20 2.20—-9.91X1075P | 1.69—6.62%10°5P 2000 21. 900 -3.24
25 2.24—1.01X1074P | 1.85-8.07x1075P {Cr(tn)Bry)* 1 21.548 —4.07
30 2.30—1.09x1074P | 1.92-8.26x1075P 500 21.519 —4.23
. 24V~ 1000 21. 504 —4.34
*4, ‘=‘( 12 )T‘ 1500 21.435 ~4.59
2000 21. 086 —4.61
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