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ELECTROSPINNING EQUIPMENT (E-FIBER EF100)




NANOFIBERS EMBEDDED
WITH NONLINEAR
NITROANILINE
NANOCRYSTALS

Intensity (a.u.)

nonlinear optical response:
80 pm V1

piezoelectric current:
70 nA;

Density power:
122 nW cm

Bernardo, C. R, et al., Nanoscale Advances 2020, 2, 1206.
Baptista, R. M. F,, et al., Opt Mater 2021, 716, 111089

900 -
750 4

600 -

o

N

=
1

300 +

150 4

PCL (110)

1)+ PCL(112)
~—(002)

20

L}
x0
-

4
=—(112)

40

2A4NA@PLLA nanofiber
SHG emitter

TN G s
O AR L LT Y
s < £

PCL

ES

Force (mN)

3NAaPCL
0 0"_‘ l‘)‘-l 06 08
Time (s)
(h) -8
.-
° ’ Ax
P ,
572 Applied Force Z >
& + l R
—INA@PCE -
0 900 1800 2700 3600 4500

Output Voltage (V)



SYNTHESIS AND
CHARACTERIZATION OF
NEW CRYSTALS

pyroelectric

piezoelectric

nonlinear optical properties

Baptista, R. M. F., et al, Materials 2023, 16, 3690.
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SYNTHESIS AND
CHARACTERIZATION OF
NEW CRYSTALS

Pyroelectric

Piezoelectric

Ferroelectric

Baptista, R. M. F,, et al., Materials 2022, 15, 8397.
Baptista, R. M. F., et al., Micro 2024, 4, 196.
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Electrospining Setup Nanofibers Mat

NANOFIBERS
FUNCTIONALIZED WITH
CHIRAL DIPEPTIDES FOR
ENERGY HARVESTING

Self-assembling

Quantum confinement
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Baptista, R. M. F., et al., Nanoscale Advances 2019, 1, 4339.




NANOFIBERS
FUNCTIONALIZED WITH
CHIRAL LINEAR
DIPEPTIDES FOR
ENERGY HARVESTING

Self-assembling

Quantum confinement

Piezoelectric response

Normalized Absorption

Baptista, R. M. F,, et al., Materials Advances 2022, 3, 2934.
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CONCLUSIONS

" Synthesis of new chiral dipeptides:
° Linear and cyclic
* Proteinogenic and non-proteinogenic
* Aromatic and non-aromatic
= Self-assembly studies in solution and fibers:

* Nanostructures with quantum confinement: nanospheres (NS),
nanotubes (NT), nanoribbons (NR)

" Synthesis of new crystals:
* Organic perovskites
* Dipeptide-based crystals

" Incorporation of active materials into fibers and measurement of
anisotropic physical properties:

* Piezoelectricity
* Pyroelectricity
* Nonlinear optics

" Development of a piezoelectric nanogenerator

" Production of other composite fibrous matrices:

With carbon quantum dots (CQDs): for antibiotic
photodegradation

With graphite: conductive fibers
With ferrite: magnetic fibers

With nitroanilines: for second-harmonic generation
(SHG)

With biomolecules: antimicrobial fibers

With scintillating organic materials: fibers for
radioactivity detection
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