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Fig. 1 Scheme of the used electrospinning setup and
molecular structure of cobalt tetraphenylporphyrin ( CoTPP)

used in this work
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Fig. 2 Molecular structure of polyimide (PI) matrix in this work
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"H-NMR spectrum of cobalt tetraphenylporphyrin
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Fig. 4 FESEM micrograph of the Co-PPI

nanofibrous membrane
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Fig. 5 Absorption spectra (a) and emission spectra (b)
of the Co-PPI nanofibrous membrane ( solid line) and

CoTPP solution in DMAc ( dashed line)



986 TAS

I

2014 4

Fig. 6 CLSM image of the Co-PPI nanofibrous

membrane (A, =488 nm)
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Fig. 7 Absorption spectra of the Co-PPI nanofibrous membrane

exposed to different concentrations of aniline vapor or recovered

when puffing with N, (A, =420 nm)
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Fig. 8 Variation in absorbance of the Co-PPI nanofibrous

membrane at 461 nm as a function of aniline concentration
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Fabrication of the Cobalt Porphyrin Functionlized Nanofibrous Membrane
and Its Application for Aniline Vapor Sensing

Jia-yao Xu, Ping Fang, Ya-ni Zhang, Yuan-yuan Lv”
( School of Medicine, Zhejiang University City College, Hangzhou 310015)

Abstract  Cobalt porphyrin chromophore was doped into soluble polyimide matrix and electrospun into
nanofibrous membrane for rapid detection of trace amount of aniline vapor. Smooth and uniform cobalt
porphyrin-functionlized nanofibers were obtained through electrospinning process, which indicated that the
cobalt porphyrin group did not make the electrospinning conditions and process change. The cobalt porphyrin
was highly loaded and uniformly distributed in the obtained nanofibrous membrane and preserved typical
photophysical properties of cobalt porphyrin chromophore. When the nanofibrous membrane was exposed to
aniline vapor, a distinct UV-Vis spectrum response could be observed. And the UV-Vis spectrum showed
regularly change with increasing concentration of aniline vapor, which made the aniline vapor detection
achievable. The spectrophotometric response of the nanofibrous membrane was attributed to the formation of the
cobalt porphyrin—aniline complex upon axial coordination. UV-Vis spectrum was used to further study the
detection limit of the nanofibrous membrane toward aniline vapor and the result was found to be 7. 82 mg/m’.
The sensing membrane also has the advantages of good reproducibility and reusability, it could be seen that the
UV-Vis spectrum of the nanofibrous membrane remained nearly unchanged after five cycles of aniline vapor
exposure and N, regeneration.

Keywords Cobalt porphyrin, Polyimide, Electrospinning, Aniline, Detection
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