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ABSTRACT. Rates for aquation of [Cr{(NH;);(DMF))3+ ion in aqueous acidic solution have been
measured by spectrophotometric method at various temperatures and pressures. The volume of activa-
tion for the aquation is small negative and lies in the limited range -2.76~-3.65 cm3mol-!. The entropy
and compressibility coefficient of activation are small negative values. From the results of thermodynamic
activation parameters, it can be inferred that the aquation of [Cr(NH,);(DMF)]3+ ion proceeds through
an associative interchange (I,) mechanism.
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FEgz. 1. The Electronic spectrum of [C{NH)5(DMF)]3*
ion in aqueous solutien,

W7AE S Felstat g,
4
Aot % 7171, [Cr(NH,)s(DMF)}(CIO,), #

£2 Riccieri $1%¢) @l ule} 3H4dsed o]
A FE Fol ”%ﬁ@."} ol S Fa A9} vl
gelslde}, 2E Aol A% DMF (dimethyl

formamide) = 7helslolld A4 VB2 2317
G4 ZH53 ole 44 2719 molecular sieve 7}
=olgle i =3 Vl?i T35 A7 g Fol AL$

sodek, = 3]—4 < Ale ASEEES o] o4t
AABA] a 2R ARESlien], E2 HAS
% el 1,6X10°°chm™ cm™! o|3kql 33 £F
T AREEksict,
HF-EE = 29hE Lentz cellSE 343l
Schimadzu Digital UV-210A Double Beam
Spectrophotometer 5 AH&3te] 243sigich, g+
o 4tlzlz) = Swiss Nova 49 34 f4H=
5 ARgsidden] def 2Ee FHUEE +0.1TH
] 24% 4 9+ Laude Thermostat model
B, #2=F AHE3led AAEA 3413,
e 44 deolels IBM PC/XT Computer
ot Az|shodct,
S4x £H, #HF A2 4~5X10%mole &
0. [l'lM HCIO, &ete| Eoidde 25m{ Ze}r=
off 59l 3 FA7[2 Zelg wshaol] 4|72
fifzz gledg 44 OHI 2 A2, A28

N

e

01%

~N
&

Vol. 33, No. 6, 1989

zowl e g

44 33 583

Table 1. Observed and calculated spin allowed transi-
tion energies of [C{NHs(DMF)F + ion (cm-1)

Assignment QObserved Calculated?
4 — R4
Big—*E 20,325 19,780
—4B 2 21,5490
4A0
~4A3 27,457 26,970
—4E? 27,480
—4p8 43,350
—4E¢ 43,980

2Calculated using the CALCD [I program of Lever24 for
¢,{NHg) = 7,180 cm~!, ex(NH3=0, &,(DMF) = 6,460
em!, ex(DMF) = 317 cm-1and B = 57 cm-1.
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Fig. 2. Piot of p-An (k,/ky) as a tunction of pressure for
the aquation of [Cr(NH 3}s(DMF)]3+ ion at various tem-
peratures.
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Table 2. Rate constants (kg x 104sec-1) for the aqua-
tion of [Cr{NHg)s(DMF))3+ at various temperatures and
pressures

Press.(bar)
Temp{°C)
500 1000 1500
40 0.65 0.72 0.86 1.22
45 1.47 1.58 1.64 1.84
50 2.31 2.45 2.61 2.78

Table 3. Pressure dependence of activation enthalphy
and activation entropy for the aquation of {CH{NHgys
(DMF))3+ ion

Pressure H= S+
(bar) {kcal mol-1) {cal-K-!-mol-1)
1 23.8 -0.0518
500 23.2 ~0.0522
1000 21.2 -0.0525
1500 16.4 -0.0534
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Table 4. Volume of activation at zero pressure {(AV§)

and compressibility cefficients of activation (A8*) for the
aquation of [C{NH)s(DMF)]3+ ion

Temperature AVy® aAp”
{°C) fem3, mol-l)  {cm3, kbar-1. mol-1)

40 -2.76 ~-0.052

45 -3.07 -0.022

50 -3.65 ~0.018

Table 5. Classification of mechanisms for the substitution reaction of coordination compound by thermodynamic

parameters
Mechanism
Parameter
A Id D
AS* negative small negative small positive positive
AVim large negative negative positive large positive
ag* negative small negative small positive positive
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