
CHEMICAL ENGINEERING JOURNAL
An International Journal of Research and Development

Co- Editors:
Environmental Chemical Engineering:
Professor Marc Deshusses, Dept. of Civil and Environmental Engineering, Duke University, 127 Hudson Hall, Box 90287, Durhan, NC 27708-0287, USA
Professor Dionysios D. Dionysiou, Department of Civil and Environmental Engineering, 765 Baldwin Hall, University of Cincinnati, Cincinnati, OH
45221-0071
Professor Stephen Allen, School of Chemistry and Chemical Engineering, Queen's University Belfast, David Keir Building, Stranmillis Road, Belfast
BT9 5AG, Northern Ireland

Chemical Reaction Engineering:
Professor Guy B. Marin, Universiteit Gent, Chemical Engineering Department, Laboratory for Chemical Technology, Krijgslaan 281 S5, B-9000 Gent, Belgium
Professor King L. Yeung, Hong Kong University of Science and Technology, Department of Chemical and Biomolecular Engineering, Clear Water Bay,
Kowloon, Hong Kong

Materials Synthesis and Processing:
Professor Jesus Santamaria, University of Zaragoza, Dept. of Chemial and Environmental Engineering, 50009 Zaragoza, Spain

Editorial Board:
Prof. B. Andersson, Department of Chemical Reaction Engineering,

Göteborg, Sweden

Prof. J.M. Asua, Universidad del Pais Vasco, San Sebastian, Spain

Prof. M.A. Baltanas, Titular DE(UNL), Santa Fe, Argentina

Prof.  C. de Bellefon, Director of the Laboratory for Catalytic Process
Engineering, Villeurbanne, France

Dr. R. Bredesen, SINTEF Materials Technology, Oslo, Norway

Prof. L.J. Broadbelt, Northwestern University, Evanston, IL, USA

Prof. D.P.Y. Chang, University of California Davis, Davis, CA, USA

Prof. N.T-S. Chung, National University of Singapore, Singapore

Dr. M. Fan, Georgia Institute of Technology, Atlanta, GA, USA

Prof. P. Forzatti, Politecnico di Milano, Milano, Italy

Prof. V. Hessel, IMM Institut für Mikrotechnik Mainz GmbH, Mainz, 
Germany

Prof. S. Jenekhe, Seattle, WA, USA

Prof. T. Randall Lee, University of Houston, Houston, TX, USA

Dr. G. Luo, Tsinghua University, Beijing, China

Prof. G. McKay, Hong Kong University of Science and Technology, 
Hong Kong, China

Prof. M. Menéndez, University of Zaragoza, Zaragoza, Spain
Prof. A. Monzón, University of Zaragoza, Zaragoza, Spain
Prof. I.S. Nam, Pohang University of Science & Technology, Kyungbuk, Korea
Prof. E.B. Nauman, Rensselaer Polytechnic Institute, Troy, NY, USA
Prof. B.C. Pan, Nanjing University, Nanjing, China
Prof. J. Petera, Technical University of Lodz, Lodz, Poland
Prof. A.E. Rodrigues, Univ. of Porto, Porto, Portugal
Prof. A. Seidel-Morgenstern, Max-Planck-Institut fuer Dynamik 

Komplexer Technischer Systeme, Magdeburg, Germany
Prof. G. Stevens, Univ. of Melbourne, Melbourne, Australia
Prof. C. Tsouris, Oak Ridge National Laboratory, Oak Ridge, TN, USA
Dr. G. Walker, The Queens University of Belfast, Northern Ireland, UK
Prof. L. Weatherley, University of Kansas, KS, USA
Prof. R.A. Williams, University of Leeds, UK
Prof. G. de With, Eindhoven University of Technology, Eindhoven, Netherlands
Prof. C.S. Wu, National Taiwan University, Tapei, Taiwan
Prof. X. Zhang, Dalian Univeristy of Technology, Dalian, China

Aims and Scope
The Chemical Engineering Journal provides an international forum for the 
presentation of original research, interpretative reviews and discussion of new
development in chemical engineering. Papers which describe novel theory and
its application to practice are welcome, as are those which illustrate the 
transfer of techniques from other disciplines. Reports of carefully executed
experimental work, which is soundly interpreted are also welcome.

Within the Chemical Engineering Journal, the Environmental Chemical
Engineering section presents papers dealing with topics in environmental
chemical and process engineering. Treatment processes, environmental
process control and measurement and clean process technology are covered,
and papers in which knowledge from other disciplines is integrated with 
chemical engineering are especially welcome.

Within the Chemical Engineering Journal, the Chemical Reaction
Engineering section presents papers on a wide range of topics including 
reaction kinetics, applied catalysis, simulation and optimization of different types
of reactors, unsteady-state reactors, multiphase reactors, and fundamental
investigations of the processes of heat, mass and momentum transfer that
take place along with chemical reaction. Research works addressing 
critical areas of reactor engineering (e.g. reactor materials, control strategies,
reactor safety and environmental issues), and emerging reactor technologies
(e.g. membrane reactors, chromatographic reactors, unconventional 
fluidized beds, electrochemical reactors, micro-reactors, etc.) are particularly
welcome.

Within the Chemical Engineering Journal, the Materials Synthesis and
Processing section presents papers dealing with different aspects of the 
preparation and characterization of advanced materials. Novel physical and
chemical methods of synthesis will be covered, as well as the processes used
to obtain materials of different morphologies (particles, films, fibers), and to
modify their surface and structural properties, always from a chemical 
engineering point of view. Manuscripts dealing with micro- and nano-structured
materials, and those describing the preparation of composite and hybrid 
materials with advanced properties are especially welcome.

Publication information: Chemical Engineering Journal (ISSN 1385-8947). For
2010, volume(s) 155–164 (30 issues) are scheduled for publication. Subscription
prices are available upon request from the Publisher or from the Elsevier
Customer Service Department nearest you or from this journal’s website
(http://www. elsevier.com/locate/cej). Further information is available on this journal
and other Elsevier products through Elsevier’s website: (http://www.elsevier.com).
Subscriptions are accepted on a prepaid basis only and are entered on a calendar
year basis. Issues are sent by standard mail (surface within Europe, air delivery out-
side Europe). Priority rates are available upon request. Claims for missing issues
should be made within six months of the date of dispatch.

USA mailing notice: – Chemical Engineering Journal (ISSN 1385–8947) is
 published semi–monthly by Elsevier B.V. (Radarweg 29, 1043 NX Amsterdam,
The Netherlands). Periodical postage paid at Rahway NJ and additional mailing
offices.
USA POSTMASTER: Send change of address: Chemical Engineering Journal,
Elsevier, Customer Service Department, 3251 Riverport Lane, Maryland Heights,
MO 63043, USA.
AIRFREIGHT AND MAILING in USA by Mercury International Limited, 365,
Blair Road, Avenel, NJ 07001.
Orders, claims, and journal enquiries: please contact the Elsevier Customer
Service Department nearest you:

St. Louis: Elsevier Customer Service Department, 3251 Riverport Lane, Maryland
Heights, MO 63043, USA; phone: (877) 8397126 [toll free within the USA]; (+1)
(314) 4478878 [outside the USA]; fax: (+1) (314) 4478077; e-mail:
JournalCustomerService-usa@elsevier.com

Oxford: Elsevier Customer Service Department, The Boulevard, Langford Lane,
Kidlington, Oxford OX5 1GB, UK; phone: (+44) (1865) 843434; fax: (+44) (1865)
843970; e-mail: JournalsCustomerServiceEMEA@elsevier.com

Tokyo: Elsevier Customer Service Department, 4F Higashi-Azabu, 1-Chome
Bldg, 1-9-15 Higashi-Azabu, Minato-ku, Tokyo 106-0044, Japan; phone: (+81)
(3) 5561 5037; fax: (+81) (3) 5561 5047; e-mail: JournalsCustomerService
Japan@elsevier.com

Singapore: Elsevier Customer Service Department, 3 Killiney Road, #08-01
Winsland House I, Singapore 239519; phone: (+65) 63490222; fax: (+65)
67331510; e-mail: JournalsCustomerServiceAPAC@elsevier.com

Advertising Information
If you are interested in advertising or other commercial opportunities please 
e-mail: Commercialsales@elsevier.com and your enquiry will be passed to the
correct person who will respond to you within 48 hours

Funding body agreements and policies
Elsevier has established agreements and developed policies to allow authors
whose articles appear in journals published by Elsevier, to comply with 
potential manuscript archiving requirements as specified as conditions of their
grant awards. To learn more about existing agreements and policies please visit
http://www.elsevier.com/fundingbodies

The paper used in this publications meets the requirements of ANSI/ NISOZ39.48-1992 (Permanence of Paper) .

Printed in the Netherlands

(contents continued from outside back cover)

A new control strategy for the composting process based on the oxygen uptake rate
B. Puyuelo, T. Gea and A. Sánchez  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 161

Environmental effects of supercritical water oxidation (SCWO) process for treating transformer oil contaminated with
polychlorinated biphenyls (PCBs)

K. Kim, S.H. Son, K. Kim, K. Kim and Y.-C. Kim  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 170
Formation of dynamic membrane in an anaerobic membrane bioreactor for municipal wastewater treatment

X. Zhang, Z. Wang, Z. Wu, F. Lu, J. Tong and L. Zang  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 175
Comparison of Remazol Black B biosorptive properties of live and treated activated sludge

Z. Aksu and A.B. Akın  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 184
Catalytic nonthermal plasma reactor for the abatement of low concentrations of isopropanol

J. Karuppiah, L. Sivachandiran, R. Karvembu and C. Subrahmanyam . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 194
Response surface methodology for decolorization of azo dye Methyl Orange by bacterial consortium: Produced enzymes
and metabolites characterization

L. Ayed, E. Khelifi, H.B. Jannet, H. Miladi, A. Cheref, S. Achour and A. Bakhrouf  . . . . . . . . . . . . . . . . . . . . . . . . . . 200
Preparation of activated carbons from walnut shells via vacuum chemical activation and their application for methylene
blue removal

J. Yang and K. Qiu . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 209
Adsorptive desulfurization of bioethanol using activated carbon loaded with zinc oxide

J. Chaichanawong, T. Yamamoto, T. Ohmori and A. Endo  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 218
Photocatalytic inactivation of Escherischia coli and Pichia pastoris with combustion synthesized titanium dioxide

S. Sontakke, J. Modak and G. Madras  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 225
Nitric oxide removal from simulated lean-burn engine exhaust using a solid oxide fuel cell with V-added (LaSr)MnO3 cathode

T.-J. Huang and I.-C. Hsiao  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 234
Simple method for preparation of chitosan/poly(acrylic acid) blending hydrogel beads and adsorption of copper(II) from
aqueous solutions

J. Dai, H. Yan, H. Yang and R. Cheng  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 240
UV-light induced photocatalytic decolorization of Rhodamine 6G molecules over BiOCl from aqueous solution

M.A. Gondal, X.F. Chang and Z.H. Yamani  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 250
Removal of aromatic hydrocarbons from water by activated carbon from apricot stones

B. Petrova, T. Budinova, B. Tsyntsarski, V. Kochkodan, Z. Shkavro and N. Petrov  . . . . . . . . . . . . . . . . . . . . . . . . . . 258
Molecular sieving effect of a novel hyper-cross-linked resin

J. Huang  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 265
Photoelectrocatalytic decomposition of dye in aqueous solution using Nafion as an electrolyte

W.-Y. Wang, M.-L. Yang and Y. Ku  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 273
A green and efficient protocol for industrial-scale preparation of dioscin from Dioscorea nipponica Makino by two-step
macroporous resin column chromatography

L. Yin, Y. Xu, Y. Qi, X. Han, L. Xu, J. Peng and C.K. Sun . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 281

Chemical Reaction Engineering
Gas–liquid Taylor flow in square micro-channels: New inlet geometries and interfacial area tuning

A. Leclerc, R. Philippe, V. Houzelot, D. Schweich and C. de Bellefon . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 290
A study on the synergistic adsorptive and photocatalytic activities of TiO2�xNx /Beta composite catalysts under visible
light irradiation

Q. Shen, W. Zhang, Z. Hao and L. Zou . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 301
Characterizing the liquid dynamics in cocurrent gas–liquid flows in porous media using twin-plane electrical capacitance
tomography

M. Hamidipour and F. Larachi  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 310
Homogeneous and reproducible liposome preparation relying on reassembly in microchannel laminar flow

K. Yamashita, M.P.B. Nagata, M. Miyazaki, H. Nakamura and H. Maeda  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 324
Innovative process for the synthesis of vanadyl pyrophosphate as a highly selective catalyst for n-butane oxidation

A.A. Rownaghi, Y.H. Taufiq-Yap and F. Rezaei  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 328
Support effect over bimetallic ruthenium–promoter catalysts in hydrogenation reactions

J. Fontana, C. Vignado, E. Jordão and W.A. Carvalho  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 336

Materials Synthesis Processing
Porous liquid marble shell offers possibilities for gas detection and gas reactions

J. Tian, T. Arbatan, X. Li and W. Shen . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 347
Facile fabrication of colloidal particles based on the electrostatic aggregation of block copolymer micelles

J. Hong and S.W. Kang  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 354
Recrystallization and micronization of sulfathiazole by applying the supercritical antisolvent technology

Y.-M. Chen, M. Tang and Y.-P. Chen  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 358
Hydrothermal synthesis of monoclinic WO3 nanoplates and nanorods used as an electrocatalyst for hydrogen evolution
reactions from water

D.J. Ham, A. Phuruangrat, S. Thongtem and J.S. Lee  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 365
Building block-tunable synthesis of self-assembled ZnO quasi-microspheres via a facile liquid process

L. Tang, S. Yang, Y. Guo and B. Zhou  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 370

CEJ IFC 165(1).qxd:INNER COVER  10/29/10  3:40 PM  Page 1


