GREEN PROCESSING
AND SYNTHESIS

EDITOR-IN-CHIEF

Volker Hessel

Department of Chemical Engineering and Chemistry
Eindhoven University of Technology, The Netherlands

EDITORS

Galip Akay

Formerly School of Chemical Engineering and Advanced Materials
Newcastle University, UK

Isabel Arends

Biocatalysis and Organic Chemistry, Department of Biotechnology
Delft University of Technology, The Netherlands

Michael C. Cann

Environmental Science at Chemistry Department

University of Scranton, USA

Yi Cheng

Beijing Key Laboratory of Green Reaction Engineering and Technology
Tsinghua University Beijing, China

Giancarlo Cravotto

Organic Chemistry

University of Torino, Italy

Heidrun Gruber-Wolfler

Institute of Process and Particle Engineering

Graz University of Technology, Austria

Dana Kralisch

Institute for Technical Chemistry and Environmental Chemistry
Friedrich Schiller University Jena, Germany

Krishna D. P. Nigam

Department of Chemical Engineering

Institute of Technology Delhi, India

Basu Saha

Chemical and Petroleum Engineering, School of Engineering
London South Bank University, UK

Christophe A. Serra

European Engineering School of Chemistry, Polymers and Materials Science
University of Strasbourg, France

Wei Zhang

Boston Center for Green Chemistry

University of Massachusetts Boston, USA

DE GRUYTER



ABSTRACTED/INDEXED IN Baidu Scholar - Celdes - Chemical Abstracts Service (CAS): CAplus; SciFinder - Clarivate Analytics (formerly
Thomson Reuters): Current Contents/Physical, Chemical and Earth Sciences; Journal Citation Reports/Science Edition; Science Citation Index
Expanded - CNKI Scholar (China National Knowledge Infrastructure) - CNPIEC - EBSCO (relevant databases) - EBSCO Discovery Service -
Elsevier: Reaxys; SCOPUS - Genamics JournalSeek - GeoArchive - Google Scholar - Inspec - J-Gate - JournalGuide - JournalTOCs - KESLI-NDSL
(Korean National Discovery for Science Leaders) - Naviga (Softweco) - Paperbase - Pirabase - Polymer Library - Primo Central (ExLibris) - ProQuest
(relevant databases) - ReadCube - ResearchGate - SCImago (SJR) - Sherpa/RoMEO - Summon (Serials Solutions/ProQuest) - TDNet - TEMA Technik
und Management - Ulrich's Periodicals Directory/ulrichsweb - WanFang Data - WorldCat (OCLC)

The publisher, together with the authors and editors, has taken great pains to ensure that all information presented in this work (programs,
applications, amounts, dosages, etc.) reflects the standard of knowledge at the time of publication. Despite careful manuscript preparation and proof
correction, errors can nevertheless occur. Authors, editors and publisher disclaim all responsibility for any errors or omissions of liability for the
results obtained from use of the information, or parts thereof, contained in this work.

The citation of registered names, trade names, trademarks, etc. in this work does not imply, even in the absence of a specific statement, that such
names are exempt from laws and regulations protecting trademarks etc. and therefore free for general use.

ISSN 2191-9542 - e-ISSN 2191-9550

All information regarding notes for contributors, subscriptions, Open access, back volumes and orders is available online at
www.degruyter.com/gps

RESPONSIBLE EDITOR Prof. Volker Hessel, Micro Flow Chemistry and Process Technology Group, Department of Chemical Engineering
and Chemistry, Eindhoven University of Technology, Het Kranenveld, Bldg. 14 (Helix), STW 1.45, 5612 AZ Eindhoven, The Netherlands,
Tel.: +31-40-247 2973, Email: v.hessel @tue.nl

ASSISTANT MANAGING EDITOR Jannelies Smit, Department of Chemical Engineering and Chemistry, Eindhoven University of Technology,
Het Kranenveld, Bldg. 14 (Helix), STW 1.50, 5612 AZ Eindhoven, The Netherlands, Tel.: +31-40-247 5280, Email: ST-GPS @tue.nl

JOURNAL MANAGER Dr. Gunda Stober, De Gruyter, Genthiner Strale 13, 10785 Berlin, Germany, Tel.: +49 (0)30 260 05-279,
Fax: +49 (0)30 260 05-298, Email: gps.editorial @degruyter.com

RESPONSIBLE FOR ADVERTISEMENTS Claudia Neumann, De Gruyter, Genthiner Strafle 13, 10785 Berlin, Germany. Tel.: +49 (0)30.260 05-226,
Fax: +49 (0)30.260 05-264, Email: anzeigen @degruyter.com

© 2017 Walter de Gruyter GmbH, Berlin/Boston
TYPESETTING Compuscript Ltd., Shannon, Ireland

PRINTING Franz X. Stiickle Druck und Verlag e K., Ettenheim
Printed in Germany

MIX

Paper from
responsible sources

wascmg FSC® C107500




DE GRUYTER

Contents

Original articles

Zhihao Li, Zhihao Bi and Lifeng Yan
Two-step hydrogen transfer catalysis conversion
of lignin to valuable small molecular compounds — 363

Afaf Mohamed Abdel Hameed, Moustafa Sherief
Moustafa, Saleh Mohammed Al-Mousawi, Reham R. Awed
and Kamal Usef Sadek

An efficient and catalyst-free synthesis of N-arylidene-
2-arylimidazo[1,2-a]pyridine-3-ylamine derivatives

via Strecker reaction under controlled microwave
heating — 371

Annie Y. Vargas, Hugo A. Rojas, Gustavo P. Romanelli and
José J. Martinez

Synthesis of 1,4-dihydropyrimidines with immobilized
urease: effect of method immobilization on magnetic
supports — 377

Ouyang Kai, Han Xiaoxiang, Xiong Chunhua, Tang Xiujuan
and Chen Qing

Water-soluble heteropolyacid-based ionic liquids as
effective catalysts for oxidation of benzyl alcohol in
water with hydrogen peroxide — 385

Agnieszka Wroblewska, Edyta Makuch, Jacek Mtodzik and
Beata Michalkiewicz

Fe-carbon nanoreactors obtained from molasses as
efficient catalysts for limonene oxidation — 397

Sibylle von Bomhard, Karl-Peter Schelhaas,

Sabine Alebrand, Anna Musyanovych, Michael Maskos
and Klaus S. Drese

Selective solvent evaporation from binary mixtures

of water and tetrahydrofuran using a falling film
microreactor — 403

Green Processing and Synthesis === 2017 | Volume 6 | Issue 4

Hany A. Elazab, Sherif Moussa, Kendra W. Brinkley,

B. Frank Gupton and M. Samy El-Shall

The continuous synthesis of Pd supported on Fe,0,
nanoparticles: a highly effective and magnetic catalyst
for CO oxidation — 413

Laura Rinaldi, Zhilin Wu, Samuele Giovando, Marco Bracco,
Daniele Crudo, Valentina Bosco and Giancarlo Cravotto
Oxidative polymerization of waste cooking oil with air
under hydrodynamic cavitation — 425

Seyed Mahdi Latifi, Alireza Salehirad, Atefeh Soltani and
Javad Bakhshi Azghandi

Bio-based polymer from heterogeneous catalytic
polymerization of vegetable oils — 433

Avinash B. Dhage and Virendra K. Rathod

Intensification of B-glucosidase enzyme production from
Aspergillus niger using extractive fermentation with an
aqueous two-phase system — 441

Book review
Mark A. Benvenuto (Ed.)

Sustainable green chemistry (Olivia Maria Morales
Gonzalez) — 447



