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Dye ing nanofibers is a fron tier of both mod ern tex tile en gi neer ing and nanotechnology. 
This pa per sug gest a fea si ble method for dye ing nanofibers with a nat u ral red (Roselle
Ca lyx) by bub ble electrospinning. Re ac tive dye (Red S3B) and acid dye (Red 2B) were
also used in the ex per i ment for com par i son. The dye ing pro cess was fin ished dur ing the 
spin ning pro cess. 
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In tro duc tion

Nat u ral dyes [1-3] from plants have been used since an cient times for col or ing var i ous
fab rics, how ever, it was rarely re ported that nat u ral dyes can be used to dye nanofibers. In this
pa per, a nat u ral red ex tracted from roselle ca lyx was used to color nanofibers dur ing the bub ble
electrospinning pro cess [4, 5]. 

Ex per i men tal 

Roselle ca lyx, a raw ma te rial of nat u ral red,
was  ob tained from the cam pus of Soochow Uni -
ver sity.  The 3 g  roselle  ca lyx  was soaked in 30
g deionized wa ter for 10 hours. Then it was
boiled in 80 °C wa ter for 1 hour. The ob tained
so lu tion was fil tered by the fil ter pa per. Poly vi -
nyl  al co hol  (PVA)  so lu tion  was pre pared with
8 wt.% by us ing the fil tered so lu tion at room
tem per a ture,  and  it  was  mag net i cally stirred at
90 °C un til a ho mo ge neous and trans par ent so lu -
tion was ob tained. Then the fi nal so lu tion was
cooled down at room tem per a ture. So dium
dodecyl ben zene sulfonate was added to the
PVA so lu tion and mag net i cally stirred at nor mal
at mo spheric tem per a ture. For com par i son, PVA
so lu tions with dye ad di tives of re ac tive dye (Red
S3B) and acid dye (Red 2B), re spec tively, were also pre pared by the same method.

The bubbfil spin ning ex per i ment set-up was pro vided by Nantong Bubbfil
Nanotechnology Com pany Lim ited, and il lus trated in fig. 1. The ex per i ment was car ried out at
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Figure 1. Bubbfil spinning experiment set-up



room tem per a ture. The ap plied volt age and the bub ble-to-col lec tor dis tance were 30 kV and 20
cm, re spec tively.

Re sults and con clu sions

Fig ure 2 gave the pho tos of col ored PVA nanofiber mem branes us ing dyes of nat u ral
red (A), Red S3B (B), and Red 2B (C), re spec tively. The mor phol ogy of the bub ble electrospun
nanofibers were ob served by a scan ning elec tron mi cros copy (SEM), fig. 3. The di am e ter dis tri -
bu tion was shown in fig. 4. It could be seen that nat u ral red re sulted in much smaller nanofibers
than Red S3B and Red 2B. 
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Figure 2. The photos of colored PVA nanofiber membranes with 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

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