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Fig.1 Spectral change of the reaction system of
[H,tpfpp+Co(hfac),(H,0),] in scCO, at 312.2 K,
20.0 MPa, 1.18x10* mol-dm= of Co(hfac),(H,0),,
and 4.85x107° mol-dm of H,tpfpp
The spectra at =4, 10, 20, 30, 40, 60, 80, and 100 min are
depicted. In the inset, the absorbance (A;) at 395 nm vs the

reaction time() is plotted.
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Fig.2 Spectral change of the reaction system
[H,tpfpp+Ni(hfac),(H,0),] in scCO,
conditions: 333.3 K;20.5 MPa;cn=2.17x10~" mol*dm™;
Criypip=4.75%107° mol-dm™. The spectra at r=10, 20, 30,
40, 60, 120, 240, and 480 min are depicted. In the inset, the

absorbance(Asy) at 500 nm vs the reaction time(?) is plotted.
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Fig.3 Spectral change of the reaction system of
[H tpfpp+Zn(hfac),(H,0),] in scCO, at 308.2 K,
20.5 MPa, 1.58x10* mol-dm of Zn(hfac),(H,0),,
and 2.85x10~° mol-dm™ of H,tpfpp
The spectra at t=4, 8, 12, 20, 30, 40, 50, and 70 min are
depicted. In the inset, the absorbance(A,y,) at 404 nm vs the

reaction time(?) is plotted.
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Fig.4 Dependence of the conditional rate constants

(k,s) on the mole fraction(xc,) of Co(hfac),(H,0),
for the reaction systems of [H,tpfpp+
Co(hfac),(H,0),] in scCO,

p=20.0 MPa; T/K: 307.2(O), 312.2(®), 317.2([]J)
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Fig.5 Dependence of the conditional rate constants
(k) on the mole fraction (xy) of Ni(hfac),(H,0),
for the reaction system of [H,tpfpp+
Ni(hfac),(H,0),] in scCO,
p=20.5 MPa;7/K:328.3((J), 333.3(M), 338.6(O), 343.83(®)
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Fig.6 Dependence of the conditional rate constants
(k) on the mole fraction (xz,) of Zn(hfac),(H,0),
for the reaction systems of [H,tpfpp+
Zn(hfac),(H,0),] in scCO,
p=20.5 MPa; T/K:308.2([1J), 313.2(H), 318.2(0), 323.3(®)
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#1 RBlIER CO, F KRR I[Co(hfac),(H,0)+Htpfpp]
(20.0 MPa) X II[Ni(hfac),(H,0),+H,tpfpp]
(20.5MPa) EAREE TH K X k&

Table 1 The dependence of the K and k on the temperature for

the reaction system I [Co(hfac),(H,O)+H.tpfpp](20.0
MPa) and II [Ni(hfac),(H,0).+H,tpfppl(20.5 MPa) in

scCO,
System T/K 107K 10%/s™
I 307.2 1.50+0.53 2.92+0.65
312.2 3.09+0.61 3.49+0.32
317.2 4.84+0.78 4.68+0.39
1 328.3 4.61+0.61 3.34+0.15
333.3 4.89+0.50 6.58+0.23
338.6 5.34+0.89 13.0+0.7
343.8 5.87+0.57 21.1+0.7
a) Eq.(2)
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Kinetic Study of the Reactions of Porphyrin with Co(ll), Ni(ll) and Zn(Il) Compounds in
Supercritical Carbon Dioxide

LIU, Shi-Jun' CHEN, Qi-Yuan' FUNAHASHI, Shigenobu®
(‘College of Chemistry and Chemical Engineering, Central South University, Changsha  410083; *Department of Chemistry,
Nagoya University, Nagoya 464-8602, Japan)

Abstract The transition metal ions incorporation reactions into 5, 10, 15, 20-tetrakis (pentafluorophenyl)
porphyrin(Hutpfpp) to form the metal porphyrin complexes M(tpfpp) (M= Co, Ni, Zn) have been kinetically

investigated using diaquabis(1, 1, 1, 5, 5, 5-hexafluoropentane-2, 4-dionato) metal compounds [M(hfac),(H;O),] in
supercritical carbon dioxide (scCO,) medium in a spectrophotometric cell. The reactions are first order with respect
to Hytpfpp under the conditions where [M(hfac),(H,0),] is in large excess relative to Hytpfpp. The saturation
dependence of the conditional first-order rate constants as a function of the mole fraction of the excess metal
compounds [M(hfac),(H,0),] is observed for the reaction systems [Co(hfac),(H,O),+Htpfpp] and [Ni(hfac),(H,O).+
Hatpfppl, and the linear dependence is observed for the reaction system [Zn(hfac),(H;O),+Hstpfpp]. The mechanisms

are discussed and the thermodynamic and kinetic parameters for the reactions are obtained.

Keywords: Transition metal, Porphyrin, Supercritical CO,, Kinetics
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