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Introduction
Electrospinning is one of the most important
technigues In the manufacture of polymer

nanofibers [1]. Despite this process was patented
more than eighty years ago, until relatively recently,
no special attention has been paid to this
technology [2]. Its great interest Is due to the
extraordinary  possibilities  offered by the
nanostructures designed that provide small size and
high surface/volume ratio [3, 4]. Therefore, the
objective of this work was to develop
nanostructured membranes of Eucalyptus Kraft
lignin (EKL), which was doped Iin small quantities
with polycaprolactone (PCL), in order to improve
their formation during the electrospinning process.
For this, the properties of the solutions were
evaluated through rheological, electrical

conductivity, and surface tension tests. In addition,
the morphological and functional characterization of
the nanostructures obtained was carried out.

.» Experimental

Preparation EKL:PCL
membranes

EKL and EKL:PCL solutions in DMF and
chloroform were manufactured at 20
wt.% and the different EKL/PCL ratios
can be seen in Table 1.

- ¢ Subsequently, the solutions were
electrospun using the equipment of the

L

| Rheological Properties

The viscosities of the systems were
obtained In a controlled-strain rheometer
'A-Instruments, USA).

Surface Tension

The surface tension measurements were
carried out using a force tensiometer
(Biolint Science, China)

[ Electrical Conductivity

The electrical conductivity
measurements of the different solutions
were carried out with a Crison (Spain)
meter

Morphological Propierties

Morphological characterization of
EKL/PCL nanostructures was carried out
- % by means of scanning electron
.- ¥ 1 microscopy (SEM) in a JEOL, model
| L |@d | JXA-8200  SuperProbe  microscope
i &, | Operating at an acceleration voltage of
4. 15 kV and different magnifications.
Samples were previously gold-coated
~ using a sputter coater HHV Scancoat Six
SEM.
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Figure 1. Viscous flow curves for EKL/PCL ratios
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Figure 2. Surface tension and electrical conductivity vs
different EKL/PCL ratios.

Table 1. Shear viscosity, surface tension and electrical conductivity for EKL:PCL solutions in DMF:chloroform.
Note. Values with different symbols are significantly different (p<0.05).

WHEE n (mPa.s)

Surface Tension (mN/m)

Electrical Conductivity
(uS/cm)

EKL99-PCL1 30.018 187.92A

Figure 3. SEM electrospun nanostructures for A) EKL100 and B) EKL95-PCLS5.

Conclusions

References

All EKL: PCL solutions studied exhibited Newtonian
behavior over the shear range applied. Viscosity
Increases with PCL content.

Electrical conductivity decreases with the EKL / PCL
ratio and the surface tension increases with the EKL /
PCL ratio.

The microstructure of electrospun membranes was
highly dependent on both the proportion of polymeric
raw materials.

This provided information on the potential of these
materials for different engineering applications.
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