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Study on preparation of silk fibroin stabilized silver nanoparticles/PVA

composite microfibers by microfluidic spinning

LEI Ming®, ZHANG Yi?®, JIAO Chenlu®, LIN Hong*”®, CHEN Yuyue®
(‘a. College of Textile and Clothing Engineering; b. National Engineering Laboratory for Modern Silk,
Soochow University, Suzhou 215123, China)

Abstract: Microfluidic spinning technology has been widely used to prepare micro-nano fibers, for it can control the
shape, size and composition of fibers very well. In this paper, the silk fibroin stabilized silver nanoparticles/PVA
microfibers were prepared by microfluidic spinning for the first time, and the effect of different spinning conditions on
microfibers were investigated. The results show that the diameter of fibers is about 1344 pum and the fibers are
uniform and neat, with few adhesion and fracture phenomena under the following conditions: the mass ratio of silk
fibroin stabilized silver nanoparticles/PVA 1:5, concentration of PVA formic acid solution 25% , advance rate of
injection pump 0.5 mL/h, stepping translation frequency 30 Hz, and the speed of rotating motor 200 r/min. SEM
and DLS tests show that the size of silver nanoparticles was 30 — 50 nm and silver nanoparticles are dispersed
uniformly in the microfibers. X-ray diffraction ( XRD) indicates the characteristic diffraction peaks of silver
nanoparticles indeed exist in the microfibers and FTIR test proves that there is an interaction between PVA and silk
fibroin stabilized silver nanoparticles after blending.
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Fig.1 Schematic diagram of microfluidic spinning device
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Fig.3 SEM image and DLS diagram of SF/nano silver solution
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Fig.4 Super-depth microscope images of PVA formic acid solution microfluidic fiber with different concentrations
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Fig.5 Super-depth microscope images of microfluidic fiber with different speeds of rotating motor
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Fig.6 Super-depth microscope images of microfluidic fiber with different propulsion rates of injection pump
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Fig.7 Super-depth microscope images of PVA fiber with different stepping translation frequencies
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Fig.9 SEM image and EDS diagram of SF nano silver/PVA blend fiber
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Fig.10 X-ray diffraction pattern of three different solutions
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