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Study of Superfine Melamine Fibers by Reaction Electrospinning
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Abstract Melamine fibers were prepared by reaction electrospinning and their morphologies were observed by Scanning Electron
Microscopy (SEM). The effects of various parameters on the diameter and morphology of the fibers were investigated, including viscosity
of solution, tip —to —collector distance, voltage and conductance. The heat resistance of the electrospun mats was measured by
Thermogravimetry (TG). It is shown that the average diameter of fibers d is related with the viscosity of solutions 1 and the voltages V, in
the following manners: doc ™ and d o< V-%; it increases then decreases with the increase of distance, and it decreases with the increase
of conductance of solutions. The appropriate technical parameters of electrospinning of melamine fiber can be adopted as follows: the
concentration of PVA is 8wt%, the applied voltage is 18kV, the distance is 12.5cm and the concentration of NaCl is 0.1wt%. The average
diameter of the superfine fibers is about 400~600nm and the mats can thus be made with good heat resistance.
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Fig. 1 SEM micrographs of the electrospun MF fibers with
various mass fractions of 3wt% (a), 5wt% (b),
8wit% (c), IWt% (d), 11wt% (e) PVA
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Table 1 Diameters of electrospun MF fibers with
various mass fractions of PVA

PVA Jii 2 550/ % FiE/(mPa-s) - H 8 /nm
3 17.5 —
5 60 351
8 210 527
9 300 598
11 695 787
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Fig. 2 SEM micrographs of the electrospun MF fibers with
various voltages: (a) 12kV; (b) 15kV;
(c) 18kV; (d) 21kV; (e) 27kV
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Table 3 Diameters of electrospun MF fibers
with various distances
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Table 4 Diameters of electrospun MF fibers with
various mass fractions of NaCl

NaCl Jit HS R FHEAR b1 22

B % /(ps-cm™) /nm /nm
0 610 527 13447
0.1 1510 507 94.35
0.2 2620 504 7497
0.5 5030 474 70.79
1.0 8830 — —
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