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TPPO(CH, ),SH (TPPS,) :R, =0(CH,),SH, R, =R, =R, =H;
TPP[ O(CH, ),SH],(TPPS,) :R, =R, =R, =R, =0(CH, ) ,SH(n =3);
TPP[O(CHZ)(,SHL“R] =R, =R; =R, =0(CH,) ,SH(n =6)

Scheme 1 Molecular structures of thiol-substituted porphyrin compounds
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Fig.1 UV-Vis absorption curves of porphyrin solution
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and self-assembled porphyrin monolayers
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Fig.2 Cyclic voltammetric(A) and impedance(B) curves of different modified electrode

Bare electrode(a) and TPPS, (n =1,4) monolayer coated Au electrode (b and ¢)
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Fig.3 Proposed diagrams of different self-assembled porphyrin monolayers
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Fig.4  XPS spectra and fitting analysis of the sulfur element S,,,, S,,,of the TPPS, monolayer(A) and TPPS, monolayer
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Table 1 XPS parameters of the sulfur element in PPS, and PPS,

Peak Sulfur binding energy/eV Area( TPPS, monolayer) Area ( TPPS, monolayer) Category
0 162 693.1 1328.3 Sy Bound ( Au—S)
1 163.2 346.5 467.6 Sy2 Bound ( Au—S)
2 163.7 130.6 0.1 521)3/2 unbound
3 164.8 65.3 0.05 So12 unbound
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Preparation and Characterization of Different
Self-Assembled Porphyrin Monolayers

YANG Jiandong”’, WANG Duliu*, LU Xiaoquan””
(“Department of Biology & Chemistry ,Longnan Normal College ,Chengxian 742500 , China ;
"Key Laboratory of Bioelectrochemisty & Environmental Analysis of Gansu Province,

Northwest Normal of University , Lanzhou 730070 , China )

Abstract Different self-assembled thiol-substituted porphyrin monolayers ( TPPS, and TPPS,) were prepared
and characterized by means of UV-Vis, CV, EIS and XPS. The results showed that the self-assembled
porphyrin monolayers have different configurations due to the different numbers of the thiol-substitute in
porphyrin molecules. Therefore, these porphyrin monolayers showed different performance in catalysis. On the
basis of those observations, we proposed a model for the assembling of multi-thiol substituted porphyrin into
monolayer. The established method shows potential for building and developing functional self-assembled
porphyrin monolayers in the application of bio-catalysis and optoelectronic devices.

Keywords multi-thiol substituted porphyrin compounds, self-assembled monolayer, preparation and

characterization , model



