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Fig. 1 UV-Visible absorption spectra of the deoxy and oxy

state
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Fig. 2 Change of oxygen-binding ratio of TPPCo fixed in
the polymer membranes with time at 25°C
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50% humidity
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Table 1 Half-life time {z) of the TPPCo complex in the membranes at
different humid atmospheres

Polymer-ligand
PFIm
PFIm
PFIm
POIm

Humidity( % }
10
50
95
50

r(day)

835
603
256
48

k(d™")
8.30x10°*
1.15x 1073
2.71x 1073
1.4 x10°°
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IRREVERSIBLE OXIDATION OF PORPHYRINATO COBALT( Il ) (TPPCo) AND
THE EFFECT OF FLUORINE-CONTAINING POLYMERS ON THE LIFETIME OF
TPPCo COMPLEX MEMBRANES

SHENTU Baoging' , WENG Zhixue' , NISHIDE Hiroyuki’
(' Departmeni of Chemical Engineering, Zhejiong University . Hangzhou 310027}
(? Department of Applied Chemistry, Waseda University, Tokyo 169-8555, Japan)

Abstract The oxidizing process and the oxygen-binding lifetime of 5, 10, 15, 20-tetra ( o-pivalamidophenyl )-
porphyrinato cobali(I1) {(TPPCo)} complexed with poly ( vinylimidazole- co-fluoropentyl methacrylate) (PFIm) were
studied , and the mechanism and dynamics of irreversible oxidation of TPPCo were discussed . The TPPCo displayed a
reversible change in the UV-visible absorption spectrum from the deoxy form (A,. = 530 nm ) to the oxygen-
binding one {A., = 548 nm ) with an isosbestic point at 538 nm, in response to the partial oxygen pressure of the
atmosphere. But the active TPPCo complex in the membrane was slowly changed, via the irreversible oxidation
reaction in the open atmosphere, to the TPPCo( [l ) complex without the oxygen-binding ability, which could be
monitored by the UV-visible absorption at A, = 548 nm.In the solid membrane state, water molecules in air may
attack the TPPCo-bound dioxygen to yield a hydrodioxy radical and TPPCo( Il ), which is the main reason that
diminishes the oxygen-binding ability of the TPPCo complex and that of the membrane . The half-lifetime () of the
TPPCo complex as an oxygen carrier was measured by allowing the TPPCo-PFIm membrane to stand in dry air
{ environmental humidity 10% ) ,in laboratory air (humidity ca. 50% ) ,and in a water vapor atmosphere (humidity
95% ) al room temperature , respectively . The decrease course of the active TPPCo complex approximately follows the
first-order kinetics and gives the t values.The r value of the PFIm-TPPCo complexed membrane was as long as ca .
250 days even in the water vapor-saturated atmosphere . Under the same laboratory air condition, the lifetime of the
PFIm-TPPCo membrane was much longer ( ca .13 times) than that of the reference non-fluoro membrane such as the
membrane of TPPCo complexed with poly { octyl methacrylate-co-vinylimidazole ) . The hydrophobic property of the
PFIm polymer is considered to suppress the irreversible oxidation of the active TPPCo carriers caused by water
molecules and to significantly prolong the operational lifetime of the TPPCo complex membrane.

Key words Porphyrinatocobalt, Poly( vinylimidazole- co-fluoropentyl methacrylate ), Irreversible oxidation,
Lifetime



