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Fig. 1 - Renewable and non-renewable energy sources, fuel processing and fuel cell technologies. The terms and
abbreviations are explained throughout the text.




INTERNATIONAL JOURNAL OF HYDROGEN ENERGY 33 (2008) 4915-49135 4919

Raw material Primary processing Intermediate product Secondary processing Liquid, gaseous fuel
Plant oils/ [Pressing,] . o
> L > L
animal fat Extraction Oil Estherification

Flash pyrolysis/ - Hydroreating/ —> o
E— hydrothermal —> Bio-oil —> refining —P| Biodiesel
liquefaction —>

Ligno- Anaerobic Catalyzed
cellulosic digestion —> Biogas —> synthesis > Methanol
biomass

Syngas -CO2
> Gasification —> (H,+ CO) —»| Water gas shift |——® Hydrogen
2

Sugar/ —> [Milling, ]

starch 1—* Hydrolysis —» Sugar —> Fermentation —> Ethanol

crops

Fig. 3 — Overview of typical processing routes to biofuels.
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Source: Graph by the U.S. Energy Information Administration (EIA), based on EIA's International Energy Statistics and data
from the International Energy Agency



More than one-third of global electricity comes {rom
low-carbon sources; but a lot less of total energy doe
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OurWorldinData.org - Research and data to make progress against the world's largest problems.
Source: Our World in Data based on BP Statistical Review of World Energy (2020). Based on the primary energy and electricity mix in 2019. Licensed under CC-BY by the author Hannah Ritchie.
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PlanarlSOIid Oxide Fuel Cells)Jsing PSZ, Processed by Sequential Aqueous
Tape Casting and Constrained Sintering

Jaime Aguilar-Arias,*>" Dachamir Hotza.* Pascal Lenormand.” and Florence Ansart”
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Fig. 3. No-chamber setup for testing solid oxide fuel cells.
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Figura 1 - Representacdo esquematica de rotas tecnologicas para obtencdo de hidrogénio

FONTES
PRIMARIAS

NHz

PROCESSO PARA
PRODUCAO DE H2

Programa Nacional
do Hidrogénio

Eletrolise
da Agua

Hidroelétricas
PCH
Eolica Energia
Solar PV Eléerica
Solar Térmico
Calor

Ftanol, Oleos, Bagaco

Fosseis

GN. Gasolina, Carvio

Residuos

Residuos Masticos

Fracio OrgdnicaRSU | 7 Biodegradacdo

Separagao "
- Separagdo
Termoquimica

Reforma a

Vapor

Gaseificacdo

Micro-ondas

Usos

Veiculos a
Combustao

Interna

Geracdo de
Fletricidade

Turbogeradores

Geracio de

Calor

Pilha a

Combustivel

Portateis
Eletro-

Eletrénicos

Moveis
Veicular
U.A. Poténcia

ATIVIDADES
SUPORTE

Integragéo

Dispositivos

Integragio

Sistemas

Armazenamento,

Transporte e

Distribuicdo
Seguranca

Codigos Padrio

Estacionaria
En. Elétrica

Cogeracdo




CORES DO HIDROGENIO

Tabela 1 — Classificacdao do hidrogénio em cores pelo processo de producao

Cor Resumo do processo de producdo do hidrogénio

Preto Gaseificacdo do carvao mineral (antracito!) sem CCUS?

Marrom Gaseificacdo do carvdao mineral (hulha?®) sem CCUS

Cinza Reforma a vapor do gas natural sem CCUS

Azul Reforma a vapor do gas natural com CCUS

Turquesa Pirdlise do metano® sem gerar CO;

Verde Eletrolise da agua com energia de fontes renovaveis (edlica/solar)

Musgo Reformas cataliticas, gaseificacdao de plasticos residuais ou biodigestao
anaerobica de biomassa ou biocombustiveis com ou sem CCUS

Rosa Fonte de energia nuclear

Amarelo Energia da rede elétrica, composta de diversas fontes

Branco Extracao de hidrogénio natural ou geolégico




Figure 4: Global hydrogen demand and production sources
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Figure 6: Renewable hydrogen production pathways and current levels of maturity
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PROJETO ATUAL

O CNPg/MCTI/FNDCT N° 24/2022 - Apoio ao Sistema
Brasileiro de Laboratorios de Hidrogénio - SisH2MCTI

O Vigéncia: 14/12/2022 a 31/12/2025 (36 meses)
O Recursos: R$ 2.800.000

O Estados: SC, PR, RS

O Instituicdes: UFSC, IFSC, UEM, UFPR, UFRGS
O Equipe: 22 pesquisadores doutores




OBJETIVOS

O Desenvolver novos materiais e intensificar as rotas
tecnoldgicas de reforma e fotorreforma para obtencao
de hidrogénio verde a partir de fontes renovaveis
disponiveis na regiao Sul do Brasil

O Desenvolver catalisadores estruturados com porosidade
hierarquizada resistentes ao coque para uso na reforma
a vapor do biogas( birreforma ) na presenca de
contaminantes, como o H2S

O Construir uma unidade piloto de reforma de biogéas
para producao de hidrogénio



Photocatalysis for “Green Hydrogen” Production
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Synergetic one-step synthesis of SiC/SiOC/TiO, composites for

Ivisible-light-driven hydrogen generation from methanol reforming )

Bernardo Araldi da Silva™ , Jean Constantino Gomes da Silva?,
Sergio Yesid Gomez Gonzalez™ , Regina de Fatima Peralta Muniz Moreira “,
Rosely Aparecida Peralta”, Dachamir Hotza “, Agenor De Noni Junior

* Department of Chemical and Food Engineering, Federal University of Santa Catarina, 88040-900, Florianopolis, SC, Brasil
® Department of Chemistry, Federal University of Santa Catarina, 88040-900, Florianépolis, SC, Brazil
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Production of Bacterial Cellulose Hydrogel and its Evaluation
as a|Proton Exchange Membrane >

Margarita Ramirez-Carmona’ - Maria Paula Galvez-Gémez' - Lina Gonzalez-Perez' . Valentina Pinedo-Rangel’ -
Tatiana Pineda-Vasquez? - Dachamir Hotza?

Accepted: 3 January 2023

@ The Author(s) 2023 - e

Abstract

Production of bacterial cellulose hydrogel and its evaluation as a proton exchange membrane (PEM) was evaluated. Initially,
the bacterial cellulose hydrogel membranes (BCH) was produced by fermentation in a 600 mL bioreactor with a 300 mL
medium volume, 10% v/v inoculum with Komagataetbacter hansenii under static conditions, and a temperature of 30 °C. The
bacteria were cultivated in Hestrin-Schramm (HS) medium with pH adjustment to 6.6 with HC] and/or NaOH. Five culture
media were evaluated to obtain uniformity on the surface and a rapid formation of BCH membrane: HS (M1), M1 + green
tea extract (M3), M1 + mixture of extra thyme and green tea (M4), and M1 + glycerin (M5). The kinetics of BCH produc-
tion was followed by digital images. Subsequently, BCH production cellulose was carried out using M5 under the same
operating conditions. After 3, 5, 10 and 13 days of fermentation, the thickness of BCH formed was measured, respectively.
as 0.301 £0.008 cm, 0.552 £0.026 cm, 0.584 £ 0.03 cm and 0.591 £0.018 cm. Finally, BCH was characterized by poros-
ity, water absorption capacity, ion exchange capacity. mechanical strength and diffusivity. The results showed that thinner
membranes favor the processes of ion exchange (0.143 Htmmol g~') and water absorption (93%). On the other hand, thicker
membranes enhance physical parameters of transport across the membrane and its operability. Nevertheless, BCH membranes
can be a good alternative as PEM to microbial fuel cell once they are functionalized.

Keywords Bacterial cellulose - Microbial fuel cells - Proton exchange membrane - Thickness



Microbial electrolysis cell for
biohydrogen generation

.(_ DC Power j

Electrolysis Cell Microbial Electrolysis
Cell




Microbial electrolysis cell for
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3D-printed SIC+Ni catalysts
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-printed SIC+Ni catalysts
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3D-printed SIC+Ni catalysts
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