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Construction and Anti-bacteria Adhesion Properties of Polypyrrole
Nanostructures on 304 Stainless Steel Surface
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ABSTRACT: The work aims to construct a polypyrrole coating with the anti-bacteria adhesion performance on 304 stainless
steel. Electrochemical free-template method was used to construct a polypyrrole coating with super-hydrophobic nano-cone
structure on the surface of 304 stainless steel to achieve anti-bacteria adhesion. The surface morphology and chemical composi-

tion of the coating of polypyrrole were analyzed by scanning electron microscopy and Fourier transform infrared spectroscopy,
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respectively. Meanwhile, the elemental composition of the coating was characterized by X-ray photoelectron spectroscopy. The

wettability of coating was tested by contact angle meter. The Kelvin module of the atomic force microscope was used to study

the surface potential of the coating. The anti-bacterial adhesion of polypyrrole coating was studied by plate counting method,

and the adhesion of bacteria on the coating surface was further observed by scanning electron microscope. Polypyrrole coating

with a naphthalene sulfonic acid doped nano-cone structure was constructed on the surface of 304 by twice electrochemical po-

lymerizations. The contact angle of the coating was 121.1°, which was highly hydrophobic. The surface potential of polypyrrole

with nano-cone structure and smooth polypyrrole was (136+3) mV and (335+3) mV, respectively. E.coli adhesion experiments

showed that E.coli hardly adhered to the surface of the nanoarray structure and the nanostructured polypyrrole coating had

anti-bacteria adhesion properties. Nanoarray structure has stronger hydrophobicity and higher surface potential so that the repul-

sive force between bacteria and the surface interface is greater than the attractive force and the nano-cone structure polypyrrole

has the performance of resisting bacteria adhesion.
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Fig.1 Process of preparing nano-cone polypyrrole on the surface of 304 stainless steel by electrochemical polymerization:
a) 304 stainless steel; b) smooth structure polypyrrole; ¢) nano-cone polypyrrole
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Fig.2 Field emission scanning electron micrograph of electrochemically deposited polypyrrole coating on
304 stainless steel surface: a) smooth structure polypyrrole; b) nano-cone polypyrrole
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Fig.3 Fourier infrared absorption spectrum of nanopyram
structure polypyrrole and smooth polypyrrole on 304
stainless steel surface (above: nano-cone polypyrrole,
below: smooth structure polypyrrole)
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Fig.4 X-ray photoelectron spectroscopy of polypyrrole with nano-cone structure on 304 stainless steel surface
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Fig.5 Contact angle of polypyrrole coating on 304 stainless steel, 304 stainless steel surface smooth-structured
polypyrrole coating and polypyrrole coating with nano-cone structure
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Fig.6 Surface potential of the smooth-structured polypyrrole and polypyrrole coating with nano-cone
structure on 304 stainless steel surface: a) smooth structure polypyrrole; b) nano-cone polypyrrole
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