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Iron oxide nano-particles-immobilized-sand material in the treatment of Cu(II), Cd(II) and Pb(II) contaminated waste waters

S.-M. Lee, C. Laldawngliana and D. Tiwari 103

Activated carbon xerogels for the removal of the anionic azo dyes Orange II and Chromotrope 2R by adsorption and catalytic wet

peroxide oxidation

R.S. Ribeiro, N.A. Fathy, A.A. Attia, A.M.T. Silva, J.L. Faria and H.T. Gomes 112

Evaluation of mass transfer characteristics of non-porous and microporous membrane contactors for the removal of CO2

B. Ozturk and R. Hughes 122

Multi-walled carbon nanotubes supported nickel ferrite: A magnetically recyclable photocatalyst with high photocatalytic activity on

degradation of phenols

P. Xiong, Y. Fu, L. Wang and X. Wang 149

CO2 sorption by dry sorbent prepared from CaO–SiO2 resources

H.K. Park, M.W. Bae, O.S. Yoon and S.-G. Kim 158

Ternary adsorption of acid dyes onto activated carbon from flamboyant pods (Delonix regia): Analysis by derivative

spectrophotometry and response surface methodology

A.M.M. Vargas, A.C. Martins and V.C. Almeida 173

Membrane gas–solvent contactor trials of CO2 absorption from syngas

C.A. Scholes, M. Simioni, A. Qader, G.W. Stevens and S.E. Kentish 188

Electrochemical oxidation of 2,4-Dichlorophenoxyacetic acid: Analysis of by-products and improvement of the biodegradability

J.-M. Fontmorin, S. Huguet, F. Fourcade, F. Geneste, D. Floner and A. Amrane 208

(Contents continued on inside back cover)

Available online at www.sciencedirect.com

Volumes 195–196 • 1 July 2012 • Issn 1385-8947

CHEMICAL
ENGINEERING
JOURNAL

FEATURED ARTICLE

MATERIALS SYNTHESIS PROCESSING
A review – Synthesis of carbon nanotubes from plastic wastes

Alireza Bazargan, Gordon McKay

195–196

C
h
e
m

ical
E
n
gin

e
e
rin

g
Jo

u
rn

al
V

o
ls.

1
9
5
–
1
9
6

(2
0
1
2
)

1
–
4
0
4

E
L

S
E

V
IE

R

CYAN MAGENTA YELLOW BLACK



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

Associate Editors:
Prof. T. Hoare, Dept. of Chemical Engineering, McMaster University, 1280 Main St. W., JHE 374, Hamilton, L8S 4L7, Canada
Prof. K. McAuley, Dept. of Chemical Engineering, Queen’s University, Dupuis Hall, Kingston, K7L 3N6, Canada

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, Laramie, Wyoming, 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 En-
gineering 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, chromato-
graphic 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
2012, volume(s) 175–210 (36 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). Subscrip-
tions 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 outside
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).
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:JournalCusto-
merService-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

Preparation and characterization of Fe2O3–SiO2 composite and its effect on elemental mercury removal

Z. Tan, S. Su, J. Qiu, F. Kong, Z. Wang, F. Hao and J. Xiang 218

One template approach to synthesize C-doped titania hollow spheres with high visible-light photocatalytic activity

J.-W. Shi, J.-W. Chen, H.-J. Cui, M.-L. Fu, H.-Y. Luo, B. Xu and Z.-L. Ye 226

Photocatalytic decomposition of gaseous 1,2-dichlorobenzene on TiO2 films: Effect of ozone addition

S.-y. Lu, Q.-l. Wang, A.G. Buekens, J.-h. Yan, X.-d. Li and K.-f. Cen 233

Adsorption of nitrate and nitrite from aqueous solution onto calcined (Mg–Al) hydrotalcite of different Mg/Al ratio

D. Wan, H. Liu, R. Liu, J. Qu, S. Li and J. Zhang 241

Ultraviolet (UV) light-activated persulfate oxidation of sulfamethazine in water

Y.-q. Gao, N.-y. Gao, Y. Deng, Y.-q. Yang and Y. Ma 248

Integrated biological and ozone treatment of printing textile wastewater

A.M. Lotito, U. Fratino, G. Bergna and C. Di Iaconi 261

Mechanism of Pb2+ removal from aqueous solution using a nonliving moss biomass

B.I. Olu-Owolabi, P.N. Diagboya and W.C. Ebaddan 270

Adsorption behavior of orange waste gel for some rare earth ions and its application to the removal of fluoride from water

H. Paudyal, B. Pangeni, K.N. Ghimire, K. Inoue, K. Ohto, H. Kawakita and S. Alam 289

Biosorption of three acid dyes by the brown macroalga Stoechospermum marginatum: Isotherm, kinetic and thermodynamic

studies

E. Daneshvar, M. Kousha, M.S. Sohrabi, A. Khataee and A. Converti 297

Modeling of adsorption on porous activated carbons using SLD-ESD model with a pore size distribution

X. Yang and C.T. Lira 314

MnOx /CeO2–TiO2 mixed oxide catalysts for the selective catalytic reduction of NO with NH3 at low temperature

S.M. Lee, K.H. Park and S.C. Hong 323

Adsorption of dyes from aqueous solutions by microwave modified bamboo charcoal

P. Liao, Z. Malik Ismael, W. Zhang, S. Yuan, M. Tong, K. Wang and J. Bao 339

Sorption of carbon dioxide, methane, nitrogen and carbon monoxide on MIL-101(Cr): Volumetric measurements and dynamic

adsorption studies

K. Munusamy, G. Sethia, D.V. Patil, P.B.S. Rallapalli, R.S. Somani and H.C. Bajaj 359

Ionic X-ray contrast media degradation in aqueous solution induced by gamma radiation
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