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Dyeing nanofibersisafrontier of both moder n textile engineering and nanotechnol ogy.
This paper suggest a feasible method for dyeing nanofiberswith a natural red (Roselle
Calyx) by bubble el ectrospinning. Reactive dye (Red S3B) and acid dye (Red 2B) were
also used in the experiment for comparison. The dyeing process wasfinished during the
spinning process.
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Introduction

Natural dyes[1-3] from plants have been used since ancient timesfor coloring various
fabrics, however, it was rarely reported that natural dyes can be used to dye nanofibers. In this
paper, anatural red extracted from roselle calyx was used to color nanofibers during the bubble
electrospinning process [4, 5].

Experimental

Roselle calyx, a raw material of natura red,
was obtained from the campus of Soochow Uni-

versity. The3g roselle calyx was soakedin 30

g deionized water for 10 hours. Then it was MetaT;;?eeuer
boiled in 80 °C water for 1 hour. The obtained s

solution was filtered by the filter paper. Polyvi- = B

nyl alcohol (PVA) solution was prepared with . = Bubbles
8 wt.% by using the filtered solution at room C >
temperature, and it was magnetically stirred at = I'— — o W
90 °C until ahomogeneous and transparent solu-

tion was obtained. Then the final solution was F k. l

cooled down a room temperature. SodiUm g voitage generator  Wire electrode
dodecyl benzene sulfonate was added to the Gas supply
PV A solution and magnetically stirred at normal ) o )
atmoq)herlc ta*nperature For Comparlg)n’ PVA Flgure 1. Bubbfil spinning eXpeI’Iment %t'up
solutionswith dye additives of reactive dye (Red
S3B) and acid dye (Red 2B), respectively, were also prepared by the same method.

The bubbfil spinning experiment set-up was provided by Nantong Bubbfil
Nanotechnology Company Limited, and illustrated in fig. 1. The experiment was carried out at
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room temperature. The applied voltage and the bubble-to-collector distance were 30 kV and 20
cm, respectively.

Results and conclusions

Figure 2 gave the photos of colored PVA nanofiber membranes using dyes of natural
red (A), Red S3B (B), and Red 2B (C), respectively. The morphology of the bubble electrospun
nanofiberswere observed by a scanning el ectron microscopy (SEM), fig. 3. The diameter distri-
bution was shown in fig. 4. It could be seen that natural red resulted in much smaller nanofibers
than Red S3B and Red 2B.

..

Figure 2. The photos of colored PVA nanofiber membraneswith dye additives of natural red, Red S3B,
and Red 2B, respectively (for color image see journal web site)

Figure 3. The SEM images of nanofibers with dye additives of natural red, Red S3B, and Red 2B,
respectively
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(a) Fiber diameter/nm (b) Fiber diameter/nm (c) Fiber diameter/nm

Figure 4. Diameter distribution of nanofibers with dye additives of natural red, Red S3B, and Red 2B,
respectively
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