
10 – 12 Sept. 2014 

PORTO 

PORTUGAL 

10

P

12th International Chemical and Biological  

Engineering Conference



This volume contains the communications presented at the 12th International Chemical 
and Biological Engineering Conference - CHEMPOR 2014, held in Porto, Portugal, 
between September 10th and 12th, 2014. 

CHEMPOR 2014 was organized by
FACULDADE DE ENGENHARIA DA UNIVERSIDADE DO PORTO

& 
ORDEM DOS ENGENHEIROS

Title: Book of Extended Abstracts of the 12th International Chemical and Biological 

Engineering Conference - CHEMPOR 2014 

 

Published by: 

Faculdade de Engenharia 

Universidade do Porto 

 http://chempor.ordemengenheiros.pt 

 

Edited by A. Alves, N. F. Azevedo, J. M. Loureiro, L. M. Madeira, V. B. Oliveira, M. F. R. 

Pereira, A. M. F. R. Pinto, P. C. R. Pinto, R. J. Santos, A. M. T. Silva 

 

First edition August 2014 

ISBN: 978-972-752-170-8 

 

FEUP Edições 

http://feupedicoes.fe.up.pt

 

 

 

 

Universidade do Porto, Faculdade de Engenharia, Departamento de 

Engenharia Química, Rua Dr. Robertos Frias s/n 4200 - 465 Porto, PORTUGAL 

© FEUP



 

Honour Committee 

 
Under the high Patronage of His Excellency  

the President of the Portuguese Republic, Professor Doutor Aníbal Cavaco Silva 

 

Chair: Professor Doutor Sebastião Feyo de Azevedo,  

Reitor da Universidade do Porto 
Doutor António Pires de Lima,  

Ministro da Economia 

Prof. Doutor Nuno Paulo Sousa Arrobas Crato,  

Ministro da Educação e Ciência  

Engenheiro Carlos Alberto Matias Ramos,  

Bastonário da Ordem dos Engenheiros 

Doutor Rui de Carvalho de Araújo Moreira,  

Presidente da Câmara Municipal do Porto  

Professora Doutora Maria José Diogo da Silva Calhorda,  

Presidente da Sociedade Portuguesa de Química 

Professor Doutor José António Couto Teixeira,  

Presidente da Sociedade Portuguesa de Biotecnologia  

Engenheiro João Maria José de Mello,  

Presidente da AIPQR – Associação das Ind. Petroquímica, Química e Refinação/ CUF - 

Químicos Industriais, S.A. 

Engenheiro Belmiro Mendes Azevedo,  

Presidente do Conselho de Administração SONAE - SGPS, S.A.  

Engenheiro Manuel Ferreira de Oliveira, 

Presidente Executivo Galp- Energia  

Doutor André Cabral Corte-Real de Albuquerque,  

Presidente da APEQ - Associação Portuguesa das Empresas Químicas 

Engenheiro João Manuel Fialho Martins Serrenho,  

Presidente CIN – Corporação Industrial do Norte S.A.  

Professor Doutor Carlos António Alves Bernardo, U.Minho 

Professor Doutor Luís Fernando Gomes de Sousa Lobo, UNL-FCT  

Professor Doutor Lélio Quaresma Lobo, U.Coimbra  

Professor Doutor Manuel José Teixeira Carrondo, UNL-FCT/IBET 



Organizing Committee 
 

Chair: Arminda Alves, FEUP 

Co-Chair: M. Fernando Pereira, 

FEUP/OE 
Nuno Azevedo, FEUP 

João Gomes, OE 

José Miguel Loureiro, FEUP 

Luís Miguel Madeira, FEUP 

Vânia Oliveira, FEUP 

Alexandra Pinto, FEUP 

Paula Pinto, FEUP 

Ricardo Santos, FEUP 

Adrián Silva, FEUP 

Scientific Committee 
 

Chair: Alírio Rodrigues, FEUP 
Madalena Alves, U.Minho 

Sebastião Alves, IST 

Luís Araújo, OE 

Paulo Araújo, CUF-QI 

João Campos, FEUP 

João Coutinho, U.Aveiro 

João Paulo G. Crespo, UNL-FCT  

Madalena Dias, FEUP 

Rolando Dias, IPB 

Mario Díaz, U.Oviedo 

Dmitry Evtyugin, U.Aveiro 

Eugénio Ferreira, U.Minho 

José L. Figueiredo, FEUP 

Margarida Figueiredo, U.Coimbra  

Maria Helena Gil, U.Coimbra 

Juan M. Lema, U.Santiago de Compostela 

Francisco Lemos, IST 

Xavier Malcata, FEUP 

Jorge Mariano, OE 

Adélio Mendes, FEUP 

Regina Moreira, U.F. Santa Catarina 

José Paulo Mota, UNL-FCT 

Manuel Mota, U.Minho 

Manuel Nunes da Ponte, UNL-FCT 

Clemente Pedro Nunes, IST / OE 

Rosa Quinta-Ferreira, U.Coimbra 

Maria Graça Rasteiro, U.Coimbra 

Luís P. Rebelo, UNL-FCT, ITQB-UNL 

José Roque, Galp-Energia 

Isabel Sá Correia, IST 

Joaquim Sampaio Cabral, IST 



TABLE OF CONTENTS - ORAL SESSION - CHEMICAL ENGINEERING 

FUNDAMENTALS AND PRACTICE 

4. ORAL SESSION - CHEMICAL ENGINEERING FUNDAMENTALS AND PRACTICE 

  4-1 

Gallium-Substituted and Promoted Hydrotalcites for CO2 Capture at High Temperatures: 

Sorption Equilibrium and Kinetics 4-2 

O-FP1 

C.V. Miguel, R. Trujillano, V. Rives, M.A. Vicente, A.F.P. Ferreira, A.E. Rodrigues, A. Mendes, 

L.M. Madeira 

Adsorption Equilibria of CO2 and N2 on MIL-53(Al): Experimental Measurements and 

Adsorption Potential Theory Analysis 4-5 

O-FP2 

B.C.R. Camacho, R.P.P.L. Ribeiro, I.A.A.C. Esteves, J.P.B. Mota 

Carbon dioxide removal from anaesthetic gas circuits using carbonic anhydrase and ionic 

liquid membranes 4-8 

O-FP3 

C.F. Martins, L.A. Neves, C.A.M. Afonso, I.M. Coelhoso, J.G. Crespo 

Thermodynamic Analysis of Glycerol Steam Reforming for Hydrogen Production With in Situ 

Hydrogen and Carbon Dioxide Separation 4-11 

O-FP4 

J.M. Silva, M.A. Soria, L.M. Madeira 

Implementation of a Simulated Moving Bed Reactor process for the synthesis of acetals: The 

Glycerol Ethyl Acetal case study 4-14 

O-FP5 

R. Faria, C. Pereira, V. Silva, J. Loureiro, A.E. Rodrigues 

Purification of the Polyphenolic Fraction from E. globulus Bark Extract by Membrane and 

Adsorption Processes 4-17 

O-FP6 

I. Mota, P.C. Pinto, C. Pereira, J. Loureiro, A.E. Rodrigues 

Optimization of the Adsorption Process for the Analytical and Preparative Separation of 

Nadolol Stereoisomers 4-20 

O-FP7 

A.E. Ribeiro, A.E. Rodrigues, L.S. Pais 

Hydrogenation of Nitrobenzene over Pd/Al2O3 catalyst – Mechanism and effect of the main 

operating conditions 4-23 

O-FP8 

C. Sá Couto, L.M. Madeira, C.P. Nunes, P. Araújo 



Optimization of the Adsorption Process for the Analytical and 

Preparative Separation of Nadolol Stereoisomers

O-FP7

RACEMATE A
2R3S2´R-Nadolol

2S3R2´R-Nadolol

3 3

2

22

3 3

2

2S3R2´S-Nadolol

RACEMATE B

2R3S2´S-Nadolol

2´

2´ 2´

2´

Introduction 



Methodology 

m

m

Solubility and use of solvent additive 

Analytical separations 

Figure 1.

m

Preparative (1+2+3)/4 separations 



Preparative (1+2+3)/4 separations 

Conclusions 

[1]

[2]

[3]

[4]

[5]

[6]

[7]


