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Forestry Technology and Engineering Department - UFPR
Wood Quality and Anatomy Laboratory (LANAQM)
Agroforestry Nanotechnology Group (GNanoAgro)

Profª. Graciela Ines Bolzon de Muniz 
(gbmunize@ufpr.br),

Profº Pedro H. G. de Cademartori 
(pedroc@ufpr.br / www.linkedin.com/in/phgcademartori),

and a multidisciplinary team with more than 20 researchers.

Partnerships with industries, institutes and research 
networks for prospection of new products based on 
nanotechnology, biorefinery, circular economy and 

bioeconomy concepts.

Main research interests 
 New products and applications for nanocellulose;

 New products and applications for lignin;
 New products and applications for fast-pyrolysis bio-

oil and its derivatives;
 Development of nanocomposites;

 Application of nanostructured biocides;
 Surface modification of lignocellulosic materials.
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Plasma-treated wood

Superhydrophobic
plasma-treated wood

Circular economy



I. Carbohydrate and lignin chemistry

II. Heterogeneous catalysis for biodiesel production

III. Enzyme-mediated biofuel processes

IV. Microalgae conversion to fuels and chemicals

V. Sugar platform – second generation carbohydrates and carbohydrate 
derivatives

VI. Multifunctional materials – natural and synthetic layered materials, 
bionanocomposites (nanocellulose)

VII. Process intensification (SCF, microwave, ultrasound)

VIII. Glycerin and lipid chemistry – plasticizers, polymers, precursors and fine 
chemicals

Research Center in Applied Chemistry

Luiz Pereira Ramos

Department of Chemistry

Federal University of Paraná (UFPR)

Curitiba, PR, Brazil

www.quimica.ufpr.br/paginas/luiz-ramos

luiz.ramos@ufpr.br 





Obtaining nanochitosan on a pilot scale and developing products with greater added value.

• Prof. Helton José Alves
• Dean of Research at Federal University of Parana



Aldo Zarbin Chemistry department

Carbon nanotubes- and graphene-based nanocomposites: preparation, 
characterization, applications (photovoltaics, sensors, batteries, etc.)

Thin, transparent, conductive
films deposited over ordinary

substrates

CNTs/polyaniline

graphene/polyaniline

Graphene and tri-layer graphene 

CNT/polythiophene

Graphene/Ag nanoparticles – SERS 
substrates

CNT/Prussian blue: sensor; 
electrochromic device; electrocatalyst

CNT- and
graphene/natural 
Rubber/ structural and
multifunctional
material
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Organic Solar Cells



The devices are constructed in a sandwich geometry. 
The electrodes must have different work function value to create a built-in potential inside the active layer helping the charge
collection.

The mechanism of photocurrent generation include basically four processes: 
i) light absorption and generation of excited states; 
ii) the diffusion of excited states to sites where dissociation of excitons may occur; 
iii) dissociation of the excitons to form free charge carriers (at donor acceptor 
interfaces); 
iv) and transport of the carriers by drift and diffusion to the respective electrode for 
collection. 
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Kinetic Modeling of the Electric Field Dependent Exciton Quenching at the Donor−Acceptor Interface
L. Benatto, C. A. M. Moraes, M. de Jesus Bassi, L. Wouk, L. S. Roman, and M. Koehler, J . Phys. Chem. C 2021, 125, 4436-4448



Examples: 
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(ii) OCSs – improving stability by doping D/A blends;
(iii) OCSs - Studies the case on OCSs lifetime.
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ORGANIC SOLAR CELLS (OSCs): 



Non Miscible materials

Miscible materials



L. Wouk, Y. Jin, L. Benatto, C. Wang, M. Koehler, F. Zhang, LS Roman, ACS Appl. Energy Mater., 2018, 1 (9), pp 4776–4785



ACS Appl. Energy Mater., 2018, 1 (9), pp 4776–4785

o-Ma (120nm) : Hole mobility = 1.3 × 10−4 cm V−1 s−1 
Electron mobility = 8.0 × 10−5 cm V−1 s−1 

o-DBC (100nm) : Hole mobility = 7.9 × 10−4 cm V−1 s−1 
Electron mobility = 2.4 × 10−5 cmV−1 s−1



Stability evaluation of the air-tested and air-processed 
OSC performance composed by PTB7-Th:ITIC (1:1.3) in 

o-DCB and o-MA. The air-tested devices (a) were made at 
glovebox and investigated in more than 2 hours in 

environmental condition. The active layer of the air-
processed devices (b) was spin-coated at room condition.

PCEFFVocJscThickness 
Devices

(%)(%)(V)(mA cm-2)(nm)
4.21±0.304.5750.5±0.850.20.79±0.010.7910.24±1.0011.49120±5o-MA
4.19±0.104.3551.4±0.251.70.80±0.010.8110.01±0.4010.45100±5o-DCB

ACS Appl. Energy Mater., 2018, 1 (9), pp 4776–4785



Ramoni, Wouk, Bassi, Pacheco, Duarte, Rocco, Roman, Thin Solid Films (2021)



https://nanocalc.org/fret
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ORGANIC SOLAR CELLS (OSCs): 



Reduction of OCS degradation through humidity control using BCF in the PM6:Y6 (:1.2) active 
layer

Pacheco K, M., Araújo J, P, Koehler, M, Madsen, M, Roman, L. S., 2024



Fresh

Aged 10h

Aged 20h

PM6:Y6 with 2% BCF

Pacheco K, M., Araújo J, P, Koehler, M, Madsen, M, Roman, L. S., 2024
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(i) OCSs – Green solvent;
(ii) OCSs – improving stability by doping D/A blends;
(iii) OCSs - Ternary blends, FRET; 
(iv) OCSs - Studies the case on OCSs lifetime.

ORGANIC SOLAR CELLS (OSCs): 
MORPHOLOGY, LIGHT HARVESTING, EXCITON DISSOCIATION AND 
ENERGY TRANSFER STUDIES:



OPVs for windows:

• Insulfim analysis 
• OPVs CSEM/SUNEW on bus station “TUBO”.







a) Radiação Solar e b) potência solar gerada no dia 12 de março de 2020.
b) Fonte: INMET e Microinverter Appsystem ®, respectivamente.







Tempesta, Mariano, Pacheco, Santos, Rocco, Roman, BJP, 52, 2022





Also on top of the “TUBE” station and on the roof: 
New Project is coming up:
Let`s see how these encapsulated
OPVs work 
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