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Nanofiber preparation technology by melt differential electrospinning
with high efficiency in the absence of a solvent

CHEN MingJun' ZHANG YouChen' LI HaoYi' YAN Hua'
MA DongMing' DING YuMei' CHEN HongBo® YANG WeiMin'"

(1. College of Mechanical and Electrical Engineering, Beijing University of Chemical Technology, Beijing 100029 ;
2. College of Mechanical and Electrical Engineering, Qingdao University of Science and Technology, Qingdao 266061, China)

Abstract; Nanofibers have many potential applications in a variety of areas such as biomedicine, high-efficiency
filtration and biochemical protection. Electrospinning is considered as one of the best technologies for nanofiber
preparation by both industry and academia. Compared with solution electrospinning, melt electrospinning—which
does not require the use of solvents—has the advantages of leaving no toxic solvent residues, and no need for sol-
vent recovery or disposal, and has obvious advantages in the large-scale preparation of polymer nanofibers. Howev-
er, it is difficult to fabricate nanofibers on a large scale by conventional melt electrospinning due to the high viscosi-
ty and low electrical conductivity of materials, and slow development of equipment. Melt differential electrospinning
was first proposed by our team about ten years ago, and a series of studies on processes, equipment, materials and
applications of melt differential electrospinning have been conducted. At present, nanofibers having a diameter of
about 500 nm can been prepared controllably and efficiently by melt differential electrospinning and the world’s first
melt differential electrospinning nanofiber industrialized production line has been established. In this paper, our re-
search results and the latest developments in melt differential electrospinning are introduced from three aspects: the
mechanism of melt differential electrospinning, the key technology of melt differential electrospinning, and the
green batch production of nanofibers and their applications.

Key words: electrospinning; melt differential ; nanofibers
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