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Analysis of different Bio-H2 production routes from 

biomass gasification

Objectives

 Study of bioH2 production from biomass gasification, followed by 

conditioning of the produced gas, water gas shift reaction (to increase the 

H2 content) and H2 separation. 

 Research and comparison of existing technologies. These technologies are 

known, but the use of biomass brings some challenges. 

 Analysis of existing technologies to select those that ensure greater overall 

efficiency in the bioH2 production process, overall cost reduction and lower 

environmental impact.

This thesis is developed within the scope of a project funded by P2020 -

Move2LowC – Biomass-based biochemical and thermochemical technologies 

for producing biojet fuels – Project nº. 46117 (2020 – 2023).
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Integrated biomass gasification process for bioH2 production

Biomass/
Wastes

Gasification

Steam

O2/Air/CO2

Gasification

Syngas

Cleaning

Syngas

Conditioning
Water-gas 

Shift 

Cleaning and 

Condicioning

Separation

H2 Production

Bio Char
Steam

Bio H2

CO2

Analysis of different Bio-H2 production routes from 

biomass gasification



Dissertação Mestrado Eng. Energia e Ambiente – 2022/2023Filomena Pinto

29/09/2022

 Paula Costa, Filomena Pinto, Rui Neto André, Paula Marques, Integration of Gasification and Solid Oxide 
Fuel Cells (SOFCs) for Combined Heat and Power (CHP), Processes 2021, 9, 254. 
https://doi.org/10.3390/pr9020254.

 Ru Shien TAN, Tuan Amran TUAN ABDULLAH, Anwar JOHARI, Khairuddin MD ISA, Catalytic steam 
reforming of tar for enhancing hydrogen production from biomass gasification: a review. Energy 2020, 14, 
545–569. https://doi.org/10.1007/s11708-020-0800-2.

 E.T. Liakakou, B.J. Vreugdenhil, N. Cerone, F. Zimbardi, F. Pinto, R. André, P. Marques, R. Mata, F. Girio, 
Gasification of lignin-rich residues for the production of biofuels via syngas fermentation: comparison of 
gasification technologies, Fuel 2019, 251, 580–592. https://doi.org/10.1016/j.fuel.2019.04.081.

 D.B. Pal, R. Chand, S.N. Upadhyay, P.K Mishra. Performance of water gas shift reaction. catalysts: A 
review. Renewable and Sustainable Energy Reviews 2018, 93, 549–565. 
https://doi.org/10.1016/j.rser.2018.05.003.

 Filomena Pinto, Jorge Gominho, Rui Neto André, David Gonçalves, Miguel Miranda, Francisco Varela, 
Diogo Neves, João Santos, Ana Lourenço, Helena Pereira, Effect of rice husk torrefaction on syngas 
production and quality, Energy & Fuels 2017, 31, 5183−5192, 
https://doi.org/10.1021/acs.energyfuels.7b00259.

 Filomena Pinto, Jorge Gominho, Rui Neto André, David Gonçalves, Miguel Miranda, Francisco Varela, 
Diogo Neves, João Santos, Ana Lourenço, Helena Pereira, Improvement of gasification performance of 
Eucalyptus globulus stumps with torrefaction and densification pre-treatments, Fuel 2017, 206, 289–299,
https://doi.org/10.1016/j.fuel.2017.06.008.

 Asadullah, M. Biomass gasification gas cleaning for downstream applications: A comparative critical
review. Renew. Sustain. Energy Rev. 2014, 40, 118–132. http://dx.doi.org/10.1016/j.rser.2014.07.132. 

 Filomena Pinto, Rui Neto André, Carlos Franco, Carlos Carolino, Ibrahim Gulyurtlu, Effect of syngas 
composition on hydrogen permeation through a Pd-Ag membrane, Fuel 2013, 103, 444–453. 
https://doi.org/10.1016/j.fuel.2012.05.060.

 Binder, M., Kraussler, M., Kuba, M., Luisser, M., 2018,. H2 from Biomass Gasification, IEA Bioenergy, 
Task 33, ISBN, 978-1-910154-59-5. 
https://www.ieabioenergy.com/wp-content/uploads/2019/01/Wasserstoffstudie_IEA-final.pdf

References

https://doi.org/10.3390/pr9020254
https://doi.org/10.1016/j.fuel.2019.04.081
https://doi.org/10.1007/s11708-020-0800-2
https://doi.org/10.1016/j.fuel.2019.04.081
https://doi.org/10.1016/j.rser.2018.05.003
https://doi.org/10.1021/acs.energyfuels.7b00259
https://doi.org/10.1016/j.fuel.2017.06.008
http://dx.doi.org/10.1016/j.rser.2014.07.132
https://doi.org/10.1016/j.fuel.2012.05.060
https://www.ieabioenergy.com/wp-content/uploads/2019/01/Wasserstoffstudie_IEA-final.pdf


Dissertação Mestrado Eng. Energia e Ambiente – 2022/2023Filomena Pinto

29/09/2022

Filomena Pinto

filomena.pinto@lneg.pt

mfpinto@fc.ul.pt

210 92 4787

Paula Costa

paula.costa@lneg.pt

pacosta@fc.ul.pt

210 92 4406

mailto:Filomena.pinto@lneg.pt
mailto:mfpinto@fc.ul.pt
mailto:paula.costa@lneg.pt
mailto:pacosta@fc.ul.pt


Dissertação Mestrado Eng. Energia e Ambiente – 2022/2023Filomena Pinto

29/09/2022

Análise de diferentes rotas de produção de Bio-H2 a 

partir de gasificação de biomassa

Objetivos

 Estudo da produção de bioH2 por gasificação de biomassa, a que se segue 

condicionamento do gás produzido, reação de water gas shift (para aumento 

do teor em H2) e separação do H2. 

 Pesquisa e comparação das tecnologias existentes. Estas tecnologias são 

conhecidas, mas o uso de biomassa é um desafio. 

 Análise das tecnologias existentes para selecionar as que garantem maior 

eficiência global do processo de produção de bioH2, redução global de 

custos e menor impacto ambiental. 

Esta tese é desenvolvida no âmbito de um projeto financiado pelo P2020 -

Move2LowC – Combustíveis de Base Biológica (Biomass-based biochemical

and thermochemical technologies for producing biojet fuels) – Nº de Projeto: 

46117 (2020 – 2023).
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