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Electrochemical degradation of three reactive dyes using car-

bon paper cathode modified with carbon nanotubes and their

simultaneous determination by partial least square method

··························  Nader Djafarzadeh, Mahdie Safarpour,

and Alireza Khataee

Study of SO2 oxidation over V2O5/activated carbon catalyst

using in situ diffuse reflectance infrared Fourier transforma-

tion spectroscopy ····  Wen Jing, Qianqian Guo, Yaqin Hou,

Xiaojin Han, and Zhanggen Huang

ENERGY

The effects of poly(ethylene glycol) on the low-temperature

oxidation reaction of coal as monitored using in situ series

diffuse reflectance FTIR

······················  Guolan Dou, Haihui Xin, Deming Wang,

Botao Qin, and Xiaoxing Zhong

ENVIRONMENTAL ENGINEERING

Effects of ultrasonic radiation on induction period and nucle-

ation kinetics of sodium sulfate

························  Guisheng Zeng, Hui Li, Shenglian Luo,

Xianyong Wang, and Junhong Chen

Enhanced Zn(II) uptake using zinc imprinted form of novel nano-

biosorbent and its application as an antimicrobial agent

··········· Geetanjali Basak, Devlina Das, and Nilanjana Das

Preparation and adsorption characters of Cu(II)-imprinted chi-

tosan/attapulgite polymer

············ Yingying Shi, Qianghua Zhang, Liangdong Feng,

Qingping Xiong, and Jing Chen

The effect of dominant ions on solvent extraction of lithium

ion from aqueous solution

································· Gregorius Rionugroho Harvianto,

Sang-Gu Jeong, and Chang-Sik Ju
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Improved phenol adsorption from aqueous solution using elec-

trically conducting adsorbents

······························· Hafiz Muhammad Anwaar Asghar,

Syed Nadir Hussain, Hamed Sattar,

Edward Pelham Lindfield Roberts,

and Nigel Willis Brown

Structural and transport properties of polydimethylsiloxane based

polyurethane/silica particles mixed matrix membranes for gas

separation

···············  Mohammad Ali Semsarzadeh, Behnam Ghalei,

Milad Fardi, Mojtaba Esmaeeli, and Eshagh Vakili

BIOTECHNOLOGY

Quantitative analysis of the three main genera in effective micro-

organisms using qPCR ········  Kihun Ahn, Kwang-Bae Lee,

Young-Jun Kim, and Yoon-Mo Koo

Antimicrobial activity of electrospun polyurethane nanofibers

containing composite materials

························  Rajkumar Nirmala, Duraisamy Kalpana,

Rangaswamy Navamathavan, Mira Park,

Hak Yong Kim, and Soo-Jin Park

Enhancing lipid productivity of Chlorella vulgaris using oxida-

tive stress by TiO2 nanoparticles

·············  Nam Kyu Kang, Bongsoo Lee, Gang-Guk Choi,

Myounghoon Moon, Min S. Park,

JitKang Lim, and Ji-Won Yang

SEPARATION TECHNOLOGY, THERMODYNAMICS

Factorial design in optimization of the separation of uranium

from yellowcake across a hollow fiber supported liquid mem-

brane, with mass transport modeling

·················  Natchanun Leepipatpaiboon, Ura Pancharoen,

Niti Sunsandee, and Prakorn Ramakul

Vapor-liquid equilibrium of ethanol/ethyl acetate mixture in ultra-

sonic intensified environment

····················  Taha Mahdi, Arshad Ahmad, Adnan Ripin,

and Mohamed Mahmoud Nasef

Volumetric, ultrasonic and viscometric studies of binary liquid

mixures of N-ethylaniline + chlorobenzene, + Bromobeneze,

+ 1, 2-dichlorobenzene + 1, 3-dichlorobenzene+1, 2, 4-trichlo-

robenzene at 303.15 and 308.15 K

··············  Bitra Jhansi Lakshmi, Manukonda Gowrisankar,

Chintala Rambabu, and Dittakavi Ramachandran

Preparation of atrazine surface-imprinted material MIP-PSSS/

SiO2 and study on its molecule recognition character

····  Yanbin Li, Tao Chen, Baojiao Gao, and Zongwen Qiao

MATERIALS (Organic, Inorganic, Electronic, Thin Films)

Electrochemical properties of Co-less layered transition metal

oxide as high energy cathode material for Li-ion batteries

··········  Sungho Choo, Hye Yeon Kim, Dong Young Yoon,

Wonchang Choi, Si-Hyung Oh, Jeh Beck Ju,

Jang Myoun Ko, Ho Jang, and Won Il Cho

POLYMER, INDUSTRIAL CHEMISTRY, FLUIDIZA-

TION, PARTICLE TECHNOLOGY

Synthesis and characterization of cross-linked poly(acrylic acid)-

poly(styrene-alt-maleic anhydride) core-shell microcapsule

absorbents for cement mortar

··································  Kiseob Hwang and Kiryong Ha

■ No. 6 (June)

REVIEW PAPER

A new strategy for protein crystallization : Effect of ionic liq-

uids on lysozyme crystallization and morphology

······················· Zhanzhong Wang, Wenzhi Fang, Yan Li,

Jingshu Zhang, and Qing Gu

Small/medium nuclear reactors for potential desalination appli-

cations : Mini review

················ Safaa Abdelraouf Ahmed, Heba Ahmed Hani,

Ghada Ahmed Al Bazedi, Mayyada M. H. El-Sayed,

and Abdelghani M. G. Abulnour

PROCESS SYSTEMS ENGINEERING, PROCESS SAFE-

TY

Fault detection and identification using a Kullback-Leibler diver-

gence based multi-block principal component analysis and

bayesian inference

················· Bei Wang, Qingchao Jiang, and Xuefeng Yan

Sequential simulation of packed distillation columns using rate-

based model ·····································  Young Han Kim

TRANSPORT PHENOMENA

Optimization of hollow fiber membrane cleaning process for

microalgae harvest

·············  Hyuckjin Kwon, Mingshou Lu, and Jinwon Lee

Use of P-1 model with the additional source term for numeri-

cal simulation of ultraviolet radiation in a photoreactor

···················· Baoqing Deng, Daqiang Ge, Li Lu, Di Ge,

Jiajia Li, Yuan Guo, and Chang Nyung Kim

CATALYSIS, REACTION ENGINEERING

Tungsten oxides supported on nano-size zirconia for cyclic pro-

duction of syngas and hydrogen by redox operations

·······························  Jung Hun Kwak, Gui Young Han,

Jong Wook Bae, and Ki June Yoon

Comparative catalytic activity of supported ZnBr2-containing

ionic liquid catalysts for preparation of glycerol carbonate

by glycerolysis of urea

·····································  Dong-Woo Kim, Min-Ji Kim,

Kuruppathparambil Roshith, Moon-Il Kim,

Joo-Young Kwak, and Dae-Won Park

ENERGY

Characteristics of coal upgraded with heavy oils

····················  Eun Mi Jo, Dong Hyuk Chun, In Su Park,

Sang Do Kim, Young Joon Rhim, Hokyung Choi,

Jiho Yoo, Jeong Hwan Lim, and Sihyun Lee

Preparation and investigation of the physical and chemical prop-

erties of clay-based polyacrylamide/Cr (III) hydrogels as a

water shut-off agent in oil reservoirs

····························· Farhad Salimi, Mohsen Vafaie Sefti,

Khosrow Jarrahian, Majid Rafipoor,

and Seyyed Saeed Ghorashi
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ENVIRONMENTAL ENGINEERING

Optimization of sulfamethoxazole degradation by TiO2/hydroxya-

patite composite under ultraviolet irradiation using response

surface methodology

·················· Suk Young Chun, Sang Woo An, Si Jin Lee,

Ji Tae Kim, and Soon Woong Chang

Effects of diluents on NO
x
 formation in coflow CH4/air diffu-

sion flames ···· Huan Dong, Yue Zhang, and Zhongzhu Gu

Removal of Astrazone Blue from aqueous solutions onto brown

peat. Equilibrium and kinetics studies

······ Lacramioara Rusu, Maria Harja, Andrei Ionu  Simion,

Daniela Suteu, Gabriela Ciobanu, and Lidia Favier

Removal of Diazinon from aqueous solution by electrocoagu-

lation process using aluminum electrodes

·························  Ali Akbar Amooey, Shahram Ghasemi,

Seyed Mohammad Mirsoleimani-azizi,

Zohreh Gholaminezhad, and Mohammad Javad Chaichi

Acid Black 172 dye adsorption from aqueous solution by hy-

droxyapatite as low-cost adsorbent

··········  Gabriela Ciobanu, Maria Harja, Lacramioara Rusu,

Anca Mihaela Mocanu, and Constantin Luca

BIOTECHNOLOGY

Synthesis, recognition and evaluation of molecularly imprinted

polymer nanoparticle using miniemulsion polymerization for

controlled release and analysis of risperidone in human plasma

samples ·············  Ebadullah Asadi, Saman Azodi-Deilami,

Majid Abdouss, Davood Kordestani,

Alireza Rahimi, and Somayeh Asadi

Enhancement of lipid productivity by ethyl methane sulfonate-

mediated random mutagenesis and proteomic analysis in

Chlamydomonas reinhardtii

················  Bongsoo Lee, Gang-Guk Choi, Yoon-E. Choi,

Minji Sung, Min S. Park, and Ji-Won Yang

SEPARATION TECHNOLOGY, THERMODYNAMICS

Ionic liquids [EMIM][BF4], [EMIM][Otf] and [BMIM][Otf] as

corrosion inhibitors for CO2 capture applications

·················· Anissa Acidi, Muhammad Hasib-ur-Rahman,

Faiçal Larachi, and Azzedine Abbaci

Extraction separation of toluene/cyclohexane with hollow fiber

supported ionic liquid membrane

································ Fan Zhang, Wei Sun, Junteng Liu,

Weidong Zhang, and Zhongqi Ren

Preparation, characterization and performance of cellulose ace-

tate ultrafiltration membranes modified by charged surface

modifying macromolecule

········  Palsamy Kanagaraj, Sivasubramaniyan Neelakandan,

and Alagumalai Nagendran

Metastable equilibrium for the quaternary system containing

with lithium+potassium+magnesium+chloride in aqueous

solution at 323 K ·················  Xudong Yu, Qinghong Yin,

Dongbo Jiang, and Ying Zeng

MATERIALS (Organic, Inorganic, Electronic, Thin Films)

Electrochemical properties of Bi-Ni and Bi-Ni-Mn composite-

coated electrolytic manganese dioxide

···················· Xiaofeng Li, Zhigang Huang, Tongchi Xia,

Huichao Dong, and Yanghua Song

POLYMER, INDUSTRIAL CHEMISTRY, FLUIDIZA-

TION, PARTICLE TECHNOLOGY

Effect of sodium dodecylbenzene sulfonate on the dispersion

stability of ceramic glaze suspension

··························  Suphapan Satchawan, Wimol Naksata,

Chairoj Rattanakawin, Sakdiphon Thiansem,

Preecha Panya, Ponlayuth Sooksamiti,

Peter J. Scales, and Orn-anong Arqueropanyo

Identification of acidic species extracted from heavy crude oil by

fourier transform ion cyclotron resonance mass spectrometry

·······················  Bencheng Wu, Xiaohui Li, Jianhua Zhu,

Yanzhao Huang, and Hui Cheng

Controlled radical polymerization of vinyl acetate in supercriti-

cal CO2 catalyzed by CuBr/terpyridine

·················· Mohammad Tariqul Islam, Yuvaraj Haldorai,

Van Hoa Nguyen, Muhammad Naoshad Islam,

Choon Sup Ra, and Jae-Jin Shim

■ No. 7 (July)

INVITED REVIEW PAPER

Organic solar cells based on conjugated polymers : History and

recent advances

················ Hwajeong Kim, Sungho Nam, Jaehoon Jeong,

Sooyong Lee, Jooyeok Seo, Hyemi Han,

and Youngkyoo Kim

REVIEW PAPER

Synthesis of copper nanoparticles : An overview of the vari-

ous methods

···········  Bahareh Khodashenas and Hamid Reza Ghorbani

RAPID COMMUNICATION

Does lower energy usage mean lower carbon dioxide emissions? -

A new perspective on the distillation process

··· Riezqa Andika, Yuli Amalia Husnil, and Moonyong Lee

Reaction mechanisms for dithiothreitol as a measure of partic-

ulate matter induced oxidative potential activity by density

functional theory ················ Yiling Bei and Qingyang Liu

PROCESS SYSTEMS ENGINEERING, PROCESS SAFE-

TY

Performance enhancement and energy reduction using hybrid

cryogenic distillation networks for purification of natural gas

with high CO2 content

·····  Khuram Maqsood, Jayita Pal, Dhanaraj Turunawarasu,

Anindya Jyoti Pal, and Saibal Ganguly

A novel approach to the design and operation scheduling of

heterogeneous catalytic reactors

······························· Kamlesh Ghodasara, Robin Smith,

and Sungwon Hwang

TRANSPORT PHENOMENA

Computational fluid dynamics simulations of interphase heat

transfer in a bubbling fluidized bed
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················ Musango Lungu, Jingyuan Sun, Jingdai Wang,

Zichuan Zhu, and Yongrong Yang

CATALYSIS, REACTION ENGINEERING

CH4 reforming with CO2 for syngas production over nickel cata-

lysts supported on mesoporous nanostructured γ-Al2O3

····  Nasrollah Majidian, Narges Habibi, and Mehran Rezaei

Effect of La2O3 promoter on NiO/Al2O3 catalyst in CO metha-

nation ··································  Hongyun Qin, Cuili Guo,

Yuanyuan Wu, and Juntao Zhang

Hydrogenolysis of nitrosodimethyl amine in gas phase over Au/

γ-Al2O3 nanocatalyst

·················· Shahram Ghanbari Pakdehi and Fariba Fazeli

ENERGY

Utilization of lignocellulosic waste for ethanol production : Enzy-

matic digestibility and fermentation of pretreated shea tree

sawdust

·······  Augustine Omoniyi Ayeni, James Abiodun Omoleye,

 Sandeep Mudliar, Fredrick Kofi Hymore,

and Ram Awtar Pandey

ENVIRONMENTAL ENGINEERING

Preparation and characterization of nanocomposite heteroge-

neous cation exchange membranes modified by silver nano-

particles ········· Maryam Zarrinkhameh, Akbar Zendehnam,

and Sayed Mohsen Hosseini

Designing and operating a pilot plant for purification of indus-

trial wastewater from toxic organic compounds by utilizing

solar energy ··························  Mohammad Fadhil Abid,

Mohammed Ebrahim, Orroba Nafi,

Luma Hussain, Neran Maneual, and Abeer Sameer

La-promoted Ni/γ-Al2O3 catalyst for autothermal reforming of

methane ········· Mahmood Alam Khan and Seong Ihl Woo

Biosorption potential of the mediterranean plant (Posidonia

oceanica) for the removal of Cu2+ ions from aqueous media

: Equilibrium, kinetic, thermodynamic and mechanism analysis

···· Yasser Hannachi, Amina Rezgui, and Taoufik Boubaker

Removal of cesium ion in aqueous solution using immobilized

sericite beads

···········  Choong Jeon, Jong-Oh Kim, and Seung-Mok Lee

BIOTECHNOLOGY

Immobilization of Candida antarctica lipase onto cellulose ace-

tate-coated Fe2O3 nanoparticles for glycerolysis of olive oil

······ Abhishek Kumar Singh and Mausumi Mukhopadhyay

Effect of shear stress on the growth of continuous culture of

Synechocystis PCC 6803 in a flat-panel photobioreactor

·················· Min-Gyu Sung, Won-Sub Shin, Woong Kim,

Jong-Hee Kwon, and Ji-Won Yang

SEPARATION TECHNOLOGY, THERMODYNAMICS

Impact of speciation on CO2 capture performance using blended

absorbent containing ammonia, triethanolamine and 2-amino-

2-methyl-1-propanol

················  Hao-Yang Song, Soo-Bin Jeon, Se-Yong Jang,

Sang-Sup Lee, Seong-Kuy Kang,

and Kwang-Joong Oh

Suggestion of mixing rule for parameters of PRμ model for

light liquid hydrocarbon mixtures ·········  Shahin Khosharay

Experimental measurement and modeling of saturated reser-

voir oil viscosity ·······  Abdolhossein Hemmati-Sarapardeh,

Seyed-Mohammad-Javad Majidi,

Behnam Mahmoudi, Ahmad Ramazani S. A.,

and Amir H. Mohammadi

Few-layered graphene oxides as superior adsorbents for the re-

moval of Pb(II) ions from aqueous solutions

···································  Wenbao Jia and Songsheng Lu

MATERIALS (Organic, Inorganic, Electronic, Thin Films)

Effects of cobalt and cobalt oxide buffer layers on nucleation

and growth of hot filament chemical vapor deposition dia-

mond films on silicon (100)

························  Mushtaq Ahmad Dar, Hatem Abuhimd,

Iftikhar Ahmad, Mohammad Islam,

Mohammad Rezaul Karim, and Hyung-Shik Shin

POLYMER, INDUSTRIAL CHEMISTRY, FLUIDIZA-

TION, PARTICLE TECHNOLOGY

Preparation of ursodeoxycholic acid by direct electro-reduction

of 7-ketolithocholic acid

··················· Xiangxi Yuan, Xiaolei Ma, and Xuejun Cao

Synthsis and properties of polyvinyl acetate emulsion copoly-

mers by three novel non-ionic functional polyurethane sur-

factants ······························ Hamid Javaherian Naghash,

Rouhollah Akhtarian, and Mohammad Iravani

■ No. 8 (August)

INVITED REVIEW PAPER

Functionalization of magnetic nanoparticles for biomedical ap-

plications ············· Dung The Nguyen and Kyo-Seon Kim

REVIEW PAPER

Surface forces apparatus and its applications for nanomechan-

ics of underwater adhesives

·············  Dongyeop Xris Oh, Sara Shin, Hee Young Yoo,

Chanoong Lim, and Dong Soo Hwang

RAPID COMMUNICATION

Effects of water vapor and temperature upon combustion sta-

bility of CeZrO2-modified Pd-Pt/Al2O3 catalyst

······························  Md Ariful Hoque and Kiseok Kim

PROCESS SYSTEMS ENGINEERING, PROCESS SAFE-

TY

Smith predictor based fractional-order PI control for time-delay

processes ······························· Truong Nguyen Luan Vu

and Moonyong Lee

Mathematical modeling and modification of an activated sludge

benchmark process evaluated by multiple performance criteria

················ Wenliang Chen, Chonghua Yao, and Xiwu Lu

Scale up criteria for dual stirred gas-liquid unbaffled tank with

concave blade impeller

··············  Thiyam Tamphasana Devi and Bimlesh Kumar
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TRANSPORT PHENOMENA

Influence of fluid properties on bubble formation, detachment,

rising and collapse; Investigation using volume of fluid method

·······································  Peyman Zahedi, Reza Saleh,

Roberto Moreno-Atanasio, and Kianoosh Yousefi

CATALYSIS, REACTION ENGINEERING

Metal-free mild oxidation of 5-hydroxymethylfurfural to 2,5-

diformylfuran

···········  Neha Mittal, Grace M. Nisola, Lenny B. Malihan,

Jeong Gil Seo, Seong-Poong Lee, and Wook-Jin Chung

Presulfidation and activation mechanism of Mo/Al2O3 catalyst

sulfided by ammonium thiosulfate

···························· Mingxing Tang, Hui Ge, Weibin Fan,

Guofu Wang, Zhanjun Lyu, and Xuekuan Li

Tetrabutylphosphonium amino acid ionic liquids as efficient

catalysts for solvent-free Knoevenagel condensation reactions

························· Fan Ouyang, Yan Zhou, Zhang-Min Li,

Na Hu, and Duan-Jian Tao

ENERGY

Effect of membrane-electrode-assembly configuration on pro-

ton exchange membrane fuel cell performance

······························  Sehkyu Park and Branko N. Popov

ENVIRONMENTAL ENGINEERING

Conversion of waste polystyrene through catalytic degradation

into valuable products

·············  Jasmin Shah, Muhammad Rasul Jan, and Adnan

Preparation of acrylonitrile-butadiene-styrene membrane : Inves-

tigation of solvent/nonsolvent type and additive concentration

··········  Fariba Sadat Kamelian, Seyed Mahmoud Mousavi,

Ali Ahmadpour, and Vahideh Ghaffarian

Removal of elemental mercury from simulated flue gas by cer-

ium oxide modified attapulgite

···················· Donglei Shi, Yu Lu, Zhe Tang, Fennv Han,

Ruoyu Chen, and Qi Xu

Deposition of toxic metal particles on rough nanofiltration mem-

branes ·························  Oluranti Agboola, Jannie Maree,

Richard Mbaya, Caliphs Musa Zvinowanda,

Gomotsegang Fred Molelekwa, Nora Jullok,

Bart Van der Bruggen, Alexander Volodine,

and Chris Van Haesendonck

BIOTECHNOLOGY

Efficient storage and utilization of CO2 in open raceway ponds

for cultivation of microalgae

······  Mohammad Javad Asadollahzadeh, Mehdi Ardjmand,

Ali Akbar Seafkordi, and Seyed Mohammad Heydarian

Improvement of fermentative production of exopolysaccharides

from Aureobasidium pullulans under various conditions

·······  Charles Seo, Hong Won Lee, Arumuganainar Suresh,

Ji Won Yang, Jun Ki Jung, and Yeu-Chun Kim

SEPARATION TECHNOLOGY, THERMODYNAMICS

Effect of polymer and additive on the structure and property

of porous stainless steel hollow fiber

······· Xiao-Hua Ma, Yu Bai, Yue Cao, and Zhen-Liang Xu

Biosorption of Zn2+ and Pb2+ from aqueous solutions using native

and microwave treated Flammulina velutipes stipe

·····  Yun Wu, Zhongze Zhou, Ruiwen Yan, and Jun Zheng

Comparative removal of two textile dyes from aqueous solu-

tion by adsorption onto marine-source waste shell : Kinetic

and isotherm studies

························  Mehdi Shirzad-Siboni, Alireza Khataee,

Fatemeh Vafaei, and Sang Woo Joo

Orientation effect on sign and magnitude of excess thermody-

namic functions of non electrolyte solutions at different tem-

peratures (303.15 K, 308.15 K, and 313.15 K)

·····················  Jareena Shaik, Manukonda Gowri Sankar,

Dittakavi Ramachandran, and Chintala Rambabu

New carbon composite adsorbents for the removal of textile

dyes from aqueous solutions : Kinetic, equilibrium, and ther-

modynamic studies

·····  Davis Castro dos Santos, Matthew Ayorinde Adebayo,

Simone de Fátima Pinheiro Pereira,

Lizie Daniela Tentler Prola, Renato Cataluña,

Eder Cláudio Lima, Caroline Saucier,

Caline Rodrigues Gally, and Fernando Machado Machado

MATERIALS (Organic, Inorganic, Electronic, Thin Films)

Influence of thermally induced, dehydroxylated nanoclay on

polymer nanocomposites

································  Priyanka Pandey, Smita Mohanty,

and Sanjay Kumar Nayak

POLYMER, INDUSTRIAL CHEMISTRY, FLUIDIZA-

TION, PARTICLE TECHNOLOGY

Dispersion mechanisms of Arabic gum in the preparation of

ultrafine silver powder

······················· Yingfen Li, Weiping Gan, Xiaogang Liu,

Tao Lin, and Bei Huang

Development of artificial neural network models for supercriti-

cal fluid solvency in presence of co-solvents

··························  Eissa Mohamed El-Moghawry Shokir,

Emad Souliman Al-Homadhi, Osama Al-Mahdy,

and Ayman Abdel-Hamid El-Midany

■ No. 9 (September)

REVIEW PAPER

A review of molecular interactions in organic binary mixtures

·························  Firdosa Nabi, Maqsood Ahmad Malik,

Christopher Gunaseelan Jesudason,

and Shaeel Ahmed Al-Thabaiti

RAPID COMMUNICATION

Drying performance of a dishwasher with internal air circula-

tion ···················  Seong Woo Jeong and Dong Hyun Lee

PROCESS SYSTEMS ENGINEERING, PROCESS SAFE-

TY

Design and analysis of multi-stage expander processes for liq-

uefying natural gas

······················  Wonsub Lim, Inkyu Lee, Kwanghee Lee,
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Byeonggil Lyu, Junghwan Kim, and Il Moon

Semi-empirical modeling of carbonator with the physico-chem-

ical characteristics of sorbent activity parameterized by the

partial least squares method

···  Kee-Youn Yoo, Dong-Yoon Shin, and Myung-June Park

TRANSPORT PHENOMENA

Experimental study on performance of steam-water injector

with central water nozzle arrangement

···················  Wen Jun Li, Dao Tong Chong, Jun Jie Yan,

Wei Xiong Chen, and Jin Shi Wang

CATALYSIS, REACTION ENGINEERING

Investigation on the morphology of hierarchical mesoporous

ZSM-5 zeolite prepared by the CO2-in-water microemulsion

method

···· Chunlei Wang, Jianfen Li, Juntao Yan, and Jianmin Sun

CO2 reforming of methane over Ni-Cu/Al2O3-ZrO2 nanocata-

lyst : The influence of plasma treatment and process condi-

tions on catalytic properties and performance

··························· Nader Rahemi, Mohammad Haghighi,

Ali Akbar Babaluo, Mahdi Fallah Jafari,

and Somaiyeh Allahyari

Comparison of CuO-MO
x
 (M=Ce, Zn, Cr and Zr) catalysts in

various water-gas shift reactions

······················  Enakonda Linga Reddy, Sang Yoon Kim,

Mamilla Jhansi Lakshmi Kishore,

Hyun Chan Lee, and Dong Hyun Kim

ENERGY

Devolatilization characteristics of high volatile coal in a wire

mesh reactor

··············  Ho Won Ra, Myung Won Seo, Sang Jun Yoon,

Sung Min Yoon, Jae Kwon Kim,

Jae Goo Lee, and Seung Bin Park

ENVIRONMENTAL ENGINEERING

Removal of tylosin from aqueous solution by UV/nano Ag/

S2O8

2− process : Influence of operational parameters and kinetic

study ······························ Saeideh Kamali Moghaddam,

Mohammadhossein Rasoulifard,

Morteza Vahedpour, and Mohammadreza Eskandarian

Adsorption of chromium (VI) on functionalized and non-func-

tionalized carbon nanotubes

··········  Nabisab Mujawar Mubarak, Raj Kogiladas Thines,

Noor Rosyidah Sajuni, Ezzat Chan Abdullah,

Jaya Narayan Sahu, Poobalan Ganesan,

and Natesan Subramanian Jayakumar

Highly flame-retarding cotton fabrics with a novel phosphorus/

nitrogen intumescent flame retardant

··························· Peihua Zhao, Xinhang Li, Mei Zhang,

Shengnan Liu, Wenjun Liang, and Yaqing Liu

Functionalized nanostructured silica by tetradentate-amine chelat-

ing ligand as efficient heavy metals adsorbent : Applications

to industrial effluent treatment

·························  Afsaneh Shahbazi, Habibollah Younesi,

and Alireza Badiei

Simultaneous adsorption of phenol and Cu2+ from aqueous solu-

tion by activated carbon/chitosan composite

························  Qian Liu, Bingchao Yang, Lujie Zhang,

and Ruihua Huang

BIOTECHNOLOGY

Chitosan-based bioglass composite for bone tissue healing : Oxi-

dative stress status and antiosteoporotic performance in a ova-

riectomized rat model

·······  Samira Jebahi, Hassane Oudadesse, Gada Ben Saleh,

Mongi Saoudi, Sirrar Mesadhi, Tarek Rebai,

Hassib Keskes, Abdelfattah el Feki, and Hafed el Feki

Optimization of formic acid hydrolysis of corn cob in xylose

production ················ Tao Zhu, Pingli Li, Xiaowei Wang,

Wandian Yang, Heying Chang, and Sai Ma

SEPARATION TECHNOLOGY, THERMODYNAMICS

Supercritical extraction of essential oil from Echium amoenum

seed : Experimental, modeling and genetic algorithm param-

eter estimation

·········  Seyyed Mohammad Ghoreishi and Ehsan Bataghva

Improvement of thermal regeneration of spent granular acti-

vated carbon using air agent : Application of sintering and

deoxygenation

··············  Joon-Hyung Cho, Yoon-Su Kim, Soo-Bin Jeon,

Jong-Beom Seo, Jong-Hyeon Jung, and Kwang-Joong Oh

Low-cost metal oxide activated carbon prepared and modified

by microwave heating method for hydrogen storage

··························································· S. E. Moradi

Experimental determination and prediction of phase behavior

for 1-butyl-3-methylimidazolium nonafluorobutyl sulfonate

and carbon dioxide

······························ Soon Kang Hong, YoonKook Park,

and Dattaprasad Marutrao Pore

A novel approach for olive leaf extraction through ultrasound

technology : Response surface methodology versus artificial

neural networks

····  Zeynep lbay, Selin ahin, and Kemal Büyükkabasakal

High-temperature CO2 sorption on Na2CO3-impregnated lay-

ered double hydroxides

··········· Yoon Jae Min, Seok-Min Hong, Sung Hyun Kim,

Ki Bong Lee, and Sang Goo Jeon

MATERIALS (Organic, Inorganic, Electronic, Thin Films)

Effect of crosslinker feed content on catalaytic activity of sil-

ver nanoparticles fabricated in multiresponsive microgels

·················· Zahoor Hussain Farooqi, Shanza Rauf Khan,

Tajamal Hussain, Robina Begum, Kiran Ejaz,

Shumaila Majeed, Muhammad Ajmal,

Farah Kanwal, and Mohammad Siddiq

POLYMER, INDUSTRIAL CHEMISTRY, FLUIDIZA-

TION, PARTICLE TECHNOLOGY

Rheological characterization of ferrous sulfate-containing water-

in-oil-in-water (W1/O/W2) double emulsions

··························· Mozhgan Keyvani, Leila Davarpanah,

and Farzaneh Vahabzadeh

I
·

ÇS

1522

1532

1539

1547

1553

1564

1570

1577

1582

1592

1598

1608

1616

1624

1632

1641

1651

1656

1661

1668

1674

1681



2301

Korean J. Chem. Eng.(Vol. 31, No. 12)

The influences of collector diameter, spinneret rotational speed,

voltage, and polymer concentration on the degree of nanofi-

bers alignment generated by electrocentrifugal spinning method

: Modeling and optimization by response surface methodology

······················  Mehrdad Khamforoush, Tayyebeh Asgari,

Tahmasb Hatami, and Farzad Dabirian

■ No. 10 (October)

INVITED REVIEW PAPER

Periodic mesoporous organosilica (PMO) for catalytic applica-

tions ··········· Sung Soo Park, Madhappan Santha Moorthy,

and Chang-Sik Ha

REVIEW PAPER

Recovery of acids from dilute streams : A review of process

technologies ··························  Vivek Digambar Talnikar

and Yogesh Shankar Mahajan

RAPID COMMUNICATION

A novel working fluid for building air-conditioning and ocean

thermal energy conversion

··········· Ho-Saeng Lee, Hyeon-Ju Kim, and Dongsoo Jung

PROCESS SYSTEMS ENGINEERING, PROCESS SAFE-

TY

Web-based multi-dimensional education system for the simu-

lated moving bed process

···················  Hweeung Kwon, Kyungjae Tak, Inkyu Lee,

Jinsuk Lee, and Il Moon

A comparative study of hybrid models combining various kinetic

and regression models for p-xylene oxidation

··································  Yaming Dong and Xuefeng Yan

TRANSPORT PHENOMENA

Experimental investigation of mixing in a novel continuous

chaotic mixer ·················  Seyyed Mostafa Hosseinalipour,

Amir Tohidi, Payam Rahim Mashaei,

and Arun Sadashiv Mujumdar

Leaching kinetics of neodymium in sulfuric acid of rare earth

elements (REE) slag concentrated by pyrometallurgy from

magnetite ore

········· Ho-Sung Yoon, Chul-Joo Kim, Kyung Woo Chung,

Jin-Young Lee, Shun Myung Shin, Su-Jeong Lee,

A-Ram Joe, Se-Il Lee, and Seung-Joon Yoo

CATALYSIS, REACTION ENGINEERING

Complete oxidation of 1,2-dichlorobenzene over V2O5-TiO2 and

MnO
x
-TiO2 aerogels

··································· Jinsoon Choi and Dong Jin Suh

Calibration of an ultraviolet distribution model by precise meas-

urement of underwater ultraviolet intensities

···································  Wonhee Lee, Younggyun Choi,

and Sunghong Kim

Catalytic conversion of cellulose into 5-hydroxymethylfurfural

over chromium trichloride in ionic liquid

·······················  Shui Wang, Yizhen Du, Wenqian Zhang,

Xiaowei Cheng, and Jidong Wang

ENERGY

Hydrogen storage in proton-conductive perovskite-type oxides

and their application

·····························Shaimaa Mohamed abdel-all Ibrahim

ENVIRONMENTAL ENGINEERING

Intercross real-time control strategy in a novel phased isola-

tion tank step feed process for treating low C/N real waste-

water under ambient temperature

·················· Rusul Naseer Mohammed, Saad Abu-Alhail,

and Lu Xi Wu

Optimization of preparation conditions of activated carbon from

the residue of desilicated rice husk using response surface

methodology

······ Xiuli Han, Yuyuan He, Haohao Zhao, and Duo Wang

Ion imprinted activated carbon solid-phase extraction coupled

to flame atomic absorption spectrometry for selective deter-

mination of lead ions in environmental samples

···················· Kiyana Naraghi, Homayon Ahmad Panahi,

Amir Hesam Hassani, and Elham Moniri

Solvent screening for the separation of ethylbenzene and p-xylene

by extractive distillation

················  Yukwon Jeon, Sung Wook Row, Gichun Lee,

Sang Sun Park, Young-Jong Seo,

Young Hwan Chu, and Yong-Gun Shul

BIOTECHNOLOGY

Chrysanthemum zawadskii extract activates peroxisome prolif-

erator-activated receptor-α and has an anti-inflammatory

activity : Potential interest for the skin barrier function

····································  Bora Kim and Hyun-Soo Kim

Optimization of medium components using orthogonal arrays

for γ-Linolenic acid production by Spirulina platensis

············································  Srinivasa Reddy Ronda,

Pavani Lakhsmi Chandrika Parupudi,

Sandeep Vemula, Santhosh Tumma,

Mahendran Botlagunta, Vijaya Saradhi Settaluri,

Smita Lele, Suraj Sharma, and Chari Kandala

SEPARATION TECHNOLOGY, THERMODYNAMICS

Predictions of wet natural gases condensation rates via multi-

component and multi-phase simulation of supersonic separa-

tors ····························  Seyed Heydar Rajaee Shooshtari

and Akbar Shahsavand

In-situ synthesis of hydrotalcite and its application in separa-

tion of simulated radionuclide Eu(III)

··········  Caicun Zha, Xiaoli Sun, Nai Li, and Shaoming Yu

Modeling of permeate flux and mass transfer resistances in the

reclamation of molasses wastewater by a novel gas-sparged

nanofiltration ··········  Tejal Manish Patel and Kaushik Nath

Poly (dimethylsiloxane)-poly (tetrafluoroethylene)/poly (vinyl-

idenefluoride) (PDMS-PTFE/PVDF) hollow fiber composite

membrane for pervaporation of chloroform from aqueous

solution ······························ De Sun, Ping Yang, Lin Li,

Hai-Hua Yang, and Bing-Bing Li

Limestone’s performance as a solid adsorbent for HF and HCl

generated in refrigerant destruction applications

1695

1707

1720

1732

1736

1746

1757

1766

1773

1780

1786

1792

1798

1810

1818

1824

1831

1839

1845

1859

1865

1877



December, 2014

2302

················  Tekai Akuetteh and Adam Andrew Donaldson

MATERIALS (Organic, Inorganic, Electronic, Thin Films)

Electrical and optical characteristics of Ar plasma generated by

low-frequency (60 Hz) power source

································  Hong Tak Kim, Chang-Duk Kim,

Myoung Sik Pyo, and Chinho Park

POLYMER, INDUSTRIAL CHEMISTRY, FLUIDIZA-

TION, PARTICLE TECHNOLOGY

Removal of potentioally genotoxic impurity from fluroxamine

maleate crude drug by molecularly imprinted polymer

······································ Hamid Hashemi-Moghaddam

and Mohammad Shakeri

Alginate microspheres incorporating poly(hydroxyethyl acry-

late-co-coumaryl acrylate-co-2-ethylhexyl acrylate) : Effect

of temperature and UV irradiation on FITC-dextran release

··························································  Jin-Chul Kim

■ No. 11 (November)

REVIEW PAPER

Biosorption mechanism of Zn2+ from aqueous solution by spent

substrates of pleurotus ostreatus

························  XiaoJing Hu, LiLong Yan, Haidong Gu,

TingTing Zang, Yu Jin, and JuanJuan Qu

CO2 capture by amine-functionalized nanoporous materials: A

review ·········· Chao Chen, Jun Kim, and Wha-Seung Ahn

PROCESS SYSTEMS ENGINEERING, PROCESS SAFE-

TY

Improved fault detection in nonlinear chemical processes using

WKPCA-SVDD ·········  Qingchao Jiang and Xuefeng Yan

Hyperplane distance neighbor clustering based on local discrim-

inant analysis for complex chemical processes monitoring

·············  Chunhong Lu, Shaoqing Xiao, and Xiaofeng Gu

TRANSPORT PHENOMENA

Low Reynolds number flow of power-law fluids over two square

cylinders in tandem

··················· Radhe Shyam and Rajendra Prasad Chhabra

Experimental analysis and development of correlations for gas

holdup in high pressure slurry co-current bubble columns

·······························  Shyam Kumar and Ashok Khanna

CATALYSIS, REACTION ENGINEERING

The effects of MCM-41’s calcination temperature on the struc-

ture and hydrodenitrogenation over NiW catalysts

····················· Fang Guo, Shaoqing Guo, Xian-Xian Wei,

Xiaoxiao Wang, Hongwei Xiang,

Zegang Qiu, and Liangfu Zhao

The effect of loading on sintering and catalytic activity of Pt/

SiO2 hybrid catalyst powders synthesized via spray pyrolysis

·····················  Jaecheol Yun, Chan-Ho Jung, Dahee Park,

Hye Young Koo, Jung-Yeul Yun,

Yangdo Kim, and Jeong Young Park

Optimal Ru particle size for selective CO oxidation in H2 over

Ru/κ-Al2O3 ················ Jung Eun Park and Eun Duck Park

ENERGY

Reliable modeling of discharge process for adsorbed natural

gas storage tanks

··········· Mahdi Khorashadizadeh, Mahdi Niknam Shahrak,

and Akbar Shahsavand

Direct ethanol production from dextran industrial waste water

by Zymomonas mobilis

························  Ming-xiong He, Han Qin, Xiao-bo Yin,

Zhi-yong Ruan, Fu-rong Tan, Bo Wu,

Zong-xia Shui, Li-chun Dai, and Qi-chun Hu

ENVIRONMENTAL ENGINEERING

Pulse-enhanced electrokinetic remediation of fluorine-contami-

nated soil

····  Ming Zhou, Shufa Zhu, Fang Liu, and Dongfang Zhou

Investigation of photocatalytic degradation of clindamycin anti-

biotic by using nano-ZnO catalysts

·······  Mahdi Farzadkia, Kourosh Rahmani, Mitra Gholami,

Ali Esrafili, Ayat Rahmani, and Hassan Rahmani

LaMer diagram approach to study the nucleation and growth

of Cu2O nanoparticles using supersaturation theory

·························· Shahrzad Arshadi, Javad Moghaddam,

and Mohammadreza Eskandarian

BIOTECHNOLOGY

Isolation and enzymatic characterization of the first reported

hyaluronidase from Yak (Bos grunniens) testis

··········· Ru-ren Li, Qun-li Yu, Ling Han, Liang-yan Rong,

Meng-meng Yang, and Mai-rui An

Rapid biological synthesis of silver nanoparticles using Kalo-

panax pictus plant extract and their antimicrobial activity

····  Bipinchandra K. Salunke, Jia Shin, Shailesh S. Sawant,

Bassam Alkotaini, Shichoon Lee, and Beom Soo Kim

SEPARATION TECHNOLOGY, THERMODYNAMICS

Gas separation properties of polyvinylchloride (PVC)-silica

nanocomposite membrane

················ Mohammad Mohagheghian, Morteza Sadeghi,

Mahdi Pourafshari Chenar, and Mahdi Naghsh

Adsorption and photodegradation of methylene blue on TiO2-

halloysite adsorbents ····· Yuanyuan Du and Pengwu Zheng

Equilibrium arsenic adsorption onto metallic oxides: Isotherm

models, error analysis and removal mechanism

····························  Esra Bilgin Simsek and Ulker Beker

Optimization of decoloring conditions of crude fatty acids recov-

ered from crude glycerol by acid-activated clay using response

surface method ······ Hong Su, Xue Wang, You Geun Kim,

Sung Bae Kim, Yang-Gon Seo,

Jin Seog Kim, and Chang-Joon Kim

Exploration for the potential precursors for zirconium carbide

atomic layer deposition via comprehensive computational

mechanistic study of the gas phase decomposition of neo-

pentyl zirconium derivatives ···················· Yong Sun Won

MATERIALS (Organic, Inorganic, Electronic, Thin Films)

Effect of nafion membrane thickness on performance of vana-

dium redox flow battery

1885

1892

1898

1903

1911

1919

1935

1943

1954

1964

1973

1980

1985

1994

2003

2008

2014

2020

2027

2035

2041

2051

2057

2070

2077



2303

Korean J. Chem. Eng.(Vol. 31, No. 12)

································· Sanghyun Jeong, Lae-Hyun Kim,

Yongchai Kwon, and Sunhoe Kim

POLYMER, INDUSTRIAL CHEMISTRY, FLUIDIZA-

TION, PARTICLE TECHNOLOGY

Characterization of surface charge and zeta potential of colloi-

dal silica prepared by various methods

······· Gyeong Sook Cho, Dong-Hyun Lee, Hyung Mi Lim,

Seung-Ho Lee, Chongyoup Kim, and Dae Sung Kim

Entrainment of Geldart C particles in fluidized beds with binary

particles

··········· Joon Hwan Kim, Jong Wook Bae, JaeWook Nam,

Sang Done Kim, Jeong-Hoo Choi, and Dong Hyun Lee

Reversible addition-fragmentation chain transfer polymerization

of vinyl acetate and vinyl pivalate in supercritical carbon

dioxide ·················  Quang Long Pham, Yuvaraj Haldorai,

Van Hoa Nguyen, ChanKyu Kang, and Jae-Jin Shim

■ No. 12 (December)

REVIEW PAPER

Methods for separation of organic and pharmaceutical com-

pounds by different polymer materials

············· Pravin Ganeshrao Ingole and Neha Pravin Ingole

RAPID COMMUNICATION

Characterizations of furfuryl alcohol oligomer/polymerization

catalyzed by homogeneous and heterogeneous acid catalysts

··············  Taejin Kim, Jiwon Jeong, Mohammed Rahman,

Elaine Zhu, and Devinder Mahajan

PROCESS SYSTEMS ENGINEERING, PROCESS SAFE-

TY

Kinetic mechanism of dimethyl ether production process using

syngas from integrated gasification combined cycle power

plant ·········  Hee-Woo Park, Jin-Kuk Ha, and Euy Soo Lee

Modeling and analysis of a syngas cooler with concentric evap-

orator channels in a coal gasification process

·····························  Junho Oh, In-Soo Ye, Sangbin Park,

Changkook Ryu, and Sung Ku Park

TRANSPORT PHENOMENA

Relative energy stability analysis on the onset of Taylor-Görtler

vortices in impulsively accelerating Couette flow

···························  Yong Hwan Kim and Min Chan Kim

CATALYSIS, REACTION ENGINEERING

Comparison of spontaneous combustion susceptibility of coal

dried by different processes from low-rank coal

········· Hokyung Choi, Wantaek Jo, Sangdo Kim, Jiho Yoo,

Donghyuk Chun, Youngjoon Rhim,

Jeonghwan Lim, and Sihyun Lee

Precursor effect on catalytic properties of Mo-based catalyst

for sulfur-resistant methanation

···················· Haiyang Wang, Zhenhua Li, Baowei Wang,

Xinbin Ma, Shaodong Qin, Shouli Sun, and Qi Sun

Production of elemental sulfur and ammonium thiosulfate by

H2S oxidation over Nb2O5 supported on Fe-pillared clay

··············· Moon-Il Kim, Goo-Hwa Lee, Dong-Woo Kim,

Dong-Heon Kang, and Dae-Won Park

ENERGY

Pork lard conversion to biodiesel using a microchannel reactor

·····················  Apichat Yamsub, Amaraporn Kaewchada,

and Attasak Jaree

Effect of kinetic hydrate inhibitor and liquid hydrocarbon on

the heterogeneous segregation and deposition of gas hydrate

particles ··························· Kyuchul Shin, Jakyung Kim,

Yutaek Seo, and Seong-Pil Kang

ENVIRONMENTAL ENGINEERING

Role of copper pyrovanadate as heterogeneous photo-Fenton

like catalyst for the degradation of neutral red and azure-B:

An eco-friendly approach

················  Sangeeta Kalal, Narendra Pal Singh Chauhan,

Noopur Ameta, Rakshit Ameta,

Sudhish Kumar, and Pinki Bala Punjabi

Adsorption of methyl orange using self-assembled porous micro-

spheres of poly(o-chloroaniline)

········· Muhammad Naveed Anjum, Khalid Mahmood Zia,

Lihua Zhu, Haroon-ur-Rashid, Mirza Nadeem Ahmad,

Mohammad Zuber, and Heqing Tang

Coffee waste as potential adsorbent for the removal of basic

dyes from aqueous solution

····································  Ridha Lafi, Anouar ben Fradj,

Amor Hafiane, and B. H. Hameed

Abatement of Cr (VI) from wastewater using a new adsorbent,

cantaloupe peel : Taguchi L16 orthogonal array optimization

··························  Bahman Ramavandi, Ghorban Asgari,

Javad Faradmal, Soleyman Sahebi, and Babak Roshani

BIOTECHNOLOGY

Purification and deodorizing activity against methyl mercaptan

of polyphenol oxidase from lettuce (Lactuca sativa L.)

·····  Yang-Bong Lee, Eui-Cheol Shin, and Seon-Bong Kim

Characterization, stability, and antioxidant activity of Salicornia

herbaciea seed oil

·················  Dubok Choi, Geum-Sook Lim, Yu Lan Piao,

On-You Choi, Ki-An Cho, Choon-Bae Park,

Young-Cheol Chang, Young-Il Song,

Myung-Koo Lee, and Hoon Cho

SEPARATION TECHNOLOGY, THERMODYNAMICS

Investigation of operating parameters of water extraction pro-

cesses for improving bio-oil quality

·························· Boonyawan Yoosuk, Jiraporn Boonpo,

Parncheewa Udomsap, and Sittha Sukkasi

Adsorption of vanadium(V) from acidic solutions by using octy-

lamine functionalized magnetite nanoparticles as a novel adsor-

bent ··············  Masoome Parijaee, Mohammad Noaparast,

Kamal Saberyan,

and Sayyed Ziaadin Shafaie-Tonkaboni

Excess properties and viscous flow thermodynamics of the binary

system 1,2-ethanediamine+triethylene glycol at T=(298.15,

303.15, 308.15, and 313.15) K for CO2 capture

2081

2088

2094

2101

2109

2124

2130

2136

2145

2151

2157

2162

2170

2177

2183

2192

2198

2207

2215

2221

2229

2237



December, 2014

2304

···························· Yan Chang, Jianbin Zhang, Qiang Li,

Lihua Li, Bo Guo, and Tianxiang Zhao

Development of electrolyte SAFT-HR equation of state for sin-

gle electrolyte solutions

······· Azam Najafloo, Farzaneh Feyzi, and Ali Taghi Zoghi

Application of cloud point methodology to the determination

of nitroanilines in natural water

·················  Huiqi Wang, Haochen Jiang, Naizhong Song,

Xiaoting Liu, and Qiong Jia

Synthesis and adsorption properties of carbamazepine imprinted

polymer by dispersion polymerization in supercritical car-

bon dioxide

····  Jae-Cheon Lee, Chang-Ryong Kim, and Hun-Soo Byun

MATERIALS (Organic, Inorganic, Electronic, Thin Films)

Etch characteristics of CoFeB thin films and magnetic tunnel

junction stacks in a H2O/CH3OH plasma

···································· Su Min Hwang, Adrian Garay,

Il Hoon Lee, and Chee Won Chung

POLYMER, INDUSTRIAL CHEMISTRY

Cosmetic effects of Prunus padus bark extract

··················  Danbi Hwang, Hyunwoo Kim, Hyejin Shin,

Hyangli Jeong, Jinhong Kim, and Donguk Kim

One-pot synthesis of 5-hydroxymethylfurfural directly from cot-

tonseed hull biomass using chromium (III) chloride in ionic

liquid ····················  Shui Wang, Yizhen Du, Ping Zhang,

Xiaowei Cheng, and Yixin Qu

2245

2251

2261

2266

2274

2280

2286



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages false
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Remove
  /UsePrologue false
  /ColorSettingsFile (Color Management Off)
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 290
  /ColorImageMinResolutionPolicy /Warning
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth 8
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /FlateEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 290
  /GrayImageMinResolutionPolicy /Warning
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth 8
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /FlateEncode
  /AutoFilterGrayImages false
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 800
  /MonoImageMinResolutionPolicy /Warning
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [2834.646 2834.646]
>> setpagedevice


