
The Korean Journal
of

Chemical Engineering  
July 2010
Volume 27, Number 4

Korean J. Chem. Eng. 27(4) 1035-1342
Print ISSN 0256-1115
Online ISSN 1975-7220

INVITED REVIEW PAPER

Jian-Jiang Zhong 1035 Recent advances in bioreactor engineering

Ju Hyun Park, Hee Ho Park,
and Tai Hyun Park

1042 Cellular engineering for the high-level production of recombinant proteins in mam-
malian cell systems

PROCESS SYSTEMS ENGINEERING, PROCESS SAFETY

Baoqing Deng, Songming Tang,
Jeong Tai Kim, and Chang Nyung Kim

1049 Numerical modeling of volatile organic compound emissions from multi-layer dry
building materials

Kyu Suk Hwang, Byoung Chul Kim,
and Young Han Kim

1056 Experimental evaluation of a modified fully thermally coupled distillation column

Tae Chang Park, Ui Sik Kim,
Lae-Hyun Kim, Byung Wan Jo,

and Yeong Koo Yeo

1063 Heat consumption forecasting using partial least squares, artificial neural network
and support vector regression techniques in district heating systems

TRANSPORT PHENOMENA

Kwang-Beom Hur, Sang-Kyu Rhim,
Jung-Keuk Park, and Jae-Hoon Kim

1072 Process characteristics of pretreatment system under H2S circumstance for bio-
gas micro gas turbine power generation

Choeng Ryul Choi
and Chang Nyung Kim

1076 Inertial migration and multiple equilibrium positions of a neutrally buoyant spheri-
cal particle in Poiseuille flow

Dae Hyun Hwang, Deokkyu Lee,
Hosub Lee, Dongcheol Choe,

Sang Hoon Lee, and Kangtaek Lee

1087 Surface functionalization of SBA-15 particles for ibuprofen delivery

CATALYSIS, REACTION ENGINEERING

Xiaojuan Wang, Haipeng Zhang,
and Wei Li

1093 In situ IR studies on the mechanism of methanol synthesis from CO/H2 and CO2/
H2 over Cu-ZnO-Al2O3 catalyst (Journal Review)

Sepehr Sadighi, Arshad Ahmad,
and Mehdi Rashidzadeh

1099 4-Lump kinetic model for vacuum gas oil hydrocracker involving hydrogen con-
sumption

Sze-Mun Lam, Jin-Chung Sin,
and Abdul Rahman Mohamed

1109 Parameter effect on photocatalytic degradation of phenol using TiO2-P25/activated
carbon (AC)

Hyun-Jo Hong, Sung-Won Ham,
Moon Hyeon Kim, Seung-Min Lee,

and Jung-Bin Lee

1117 Characteristics of commercial selective catalytic reduction catalyst for the oxida-
tion of gaseous elemental mercury with respect to reaction conditions

Yong Tae Kim and Eun Duck Park 1123 Water-gas shift reaction over supported Pt and Pt-CeOx catalysts

Jae Hyun Park, Doohwan Lee,
Hyun Chul Lee, and Eun Duck Park

1132 Steam reforming of liquid petroleum gas over Mn-promoted Ni/γ-Al2O3 catalysts

INDUSTRIAL CHEMISTRY

Jung-Teag Kim, Hong-Lyong Kim,
and Chang-Sik Ju

1139 Micronization and characterization of drug substances by RESS with supercriti-
cal CO2

Arezoo Afzali, Vahid Mottaghitalab,
Mahmood Saberi Motlagh,

and Akbar Khodaparast Haghi

1145 The electroless plating of Cu-Ni-P alloy onto cotton fabrics

Masoud Rahimi, Aso Kakekhani,
and Ammar Abdulaziz Alsairafi

1150 Experimental and computational fluid dynamic (CFD) studies on mixing charac-
teristics of a modified helical ribbon impeller



ENERGY

Bo Ram You and Sea Cheon Oh 1159 Nonisothermal kinetics of wood degradation in supercritical methanol
Hang Seok Choi, Yeon Seok Choi,

and Hoon Che Park
1164 The influence of fast pyrolysis condition on biocrude-oil yield and homogeneity

Mehdi Sedighi, Kamyar Keyvanloo,
and Jafar Towfighi

1170 Experimental study and optimization of heavy liquid hydrocarbon thermal crack-
ing to light olefins by response surface methodology

ENVIRONMENTAL ENGINEERING

Pipat Thaicharoen,
Patchanita Thamyongkit,
and Sirilux Poompradub

1177 Thiosalicylic acid as a devulcanizing agent for mechano-chemical devulcanization

Purushothaman Monash
and Gopal Pugazhenthi

1184 Investigation of equilibrium and kinetic parameters of methylene blue adsorption
onto MCM-41

Muhammad Reza Saffarian,
Mohammad Hossein Hamedi,

and Mehrzad Shams

1192 Numerical simulation of secondary clarifier with activated sludge and suction lift
removal system: Modified Casson model and sludge withdrawing sensitivity anal-
ysis

Iyyaswami Regupathi,
Ponnan Ettiyappan JagadeeshBabu,

M. Chitra, and Thanapalan Murugesan

1205 Drag reduction in co-current down flow packed column using xanthan gum

Jong-Sil Kim and Jae-Hwan Choi 1213 Controlling the oxidation of organic brightener during electroplating using an ion-
exchange membrane

Phil Won Seo, Sung Su Kim,
and Sung Chang Hong

1220 A study of the increase in selective catalytic reduction (SCR) activity of the V/TiO2

catalyst due to the addition of monoethanolamine (MEA)

BIOTECHNOLOGY

Jamshid Behin and Azade Ahmadi 1226 Mixing parameters for an airlift bioreactor considering constant cross sectional
area of riser to downcomer: Effect of sparging gas location

Jianghua Li, Long Liu, Jing Wu,
Jun Sun, Guocheng Du, Jian Chen,

and Wenyi Tao

1233 Modeling and optimization of cutinase production by recombinant Escherichia
coli based on statistical experimental designs

Guoxin Li, Peiying Xue,
Changzhou Yan, and Qingzhao Li

1239 Copper biosorption by Myriophyllum spicatum: Effects of temperature and pH

Min Nie, Gongyuan Wei, Na Shao,
and Xiaoguang Ge

1246 A novel strategy on the high-cell-density cultivation of Candida utilis for the enhanced
production of glutathione

Benoy Moonnanappallil Jacob
and Eunki Kim

1252 Inhibiting biofilm formation of Enterobacter sp. prevented premature withering in
cut flowers

SEPARATION TECHNOLOGY

Naizhong Song, Xiaowei Zhao,
Qiong Jia, Weihong Zhou,

and Wuping Liao

1258 Extraction of rare earths using mixtures of sec-octylphenoxy acetic acid and orga-
nophosphorus acids

Yinzhe Jin, Dong Wha Park, Xifeng Li,
Donghao Li, and Kyung Ho Row

1262 Primary study of volatiles composition of Rhodiola sachalinensis by using gas chro-
matography and mass spectrometry (GC/MS)

Mahshid Nikpour Nezhati,
Homayon Ahmad Panahi,

Elham Moniri,
Somayeh Rangbar Kelahrodi,

Farah Assadian, and Meghdad Karimi

1269 Synthesis, characterization and application of allyl phenol modified amberlite XAD-
4 resin for preconcentration and determination of copper in water samples

Meng Wang, Bing Li, Chongjun Zhao,
Xiuzhen Qian, Yunlong Xu,

and Guorong Chen

1275 Recovery of [BMIM]FeCl4 from homogeneous mixture using a simple chemical
method (Rapid Communication)

Byung Heung Park and Jin-Mok Hur 1278 Behavior of diffusing elements from an integrated cathode of an electrochemical
reduction process

THERMODYNAMICS

Kyoung Kuhn Park 1284 On an old basic form for vapor pressure equations (Letter to the Editor)



Moon Sam Shin 1286 A crossover random lattice fluid model for hydrocarbons and carbon dioxide
Sung-Hyun Kim, Yoon-Seok Jang,

and Hun-Soo Byun
1291 Phase behavior measurement for the ethylene glycol dimethacrylate in supercriti-

cal carbon dioxide at temperatures between (313.2 and 393.2) K and pressures from
(5.8 to 22) MPa

MATERIALS (Organic, Inorganic, Electronic, Thin Films)

Sung Ho Song, Ho Kyun Jeong,
Yong Gu Kang, and Chun Taek Cho

1296 Physical and thermal properties of acid-graphite/styrene-butadiene-rubber nano-
composites

Pradip Bhikaji Sarawade,
Jong-Kil Kim, Askwar Hilonga,

and Hee Taik Kim

1301 Influence of aging conditions on textural properties of water-glass-based silica aero-
gels prepared at ambient pressure

Qian Zhao, Qian Wang, Yajing Tang,
Tingshun Jiang, Chang-sheng Li,

and Hengbo Yin

1310 Characterization and synthesis of Ce-incorporated mesoporous molecular sieves
under microwave irradiation condition

Sang Hyuk Ye and Sun-Geon Kim 1316 Effect of chemical and thermal environments on structures of mesoporous silica
formed in aerosol phase

Priya Nair, Jung Soon Park,
Chul Woo Lee, Hun Young Park,

and Won Mook Lee

1323 Physico-chemical changes in polymer impregnated mortars on exposure to sea water

POLYMER, FLUIDIZATION, PARTICLE TECHNOLOGY

Hyun Suk Lee, Yoong Lee,
Sang-Soon Park, Ho-Jeong Chae,

Soon-Yong Jeong, and Dong Hyun Lee

1328 Hydrodynamic characteristics of cold-bed circulating fluidized beds for the meth-
anol to olefins process

Kitae Lee, Deokkyu Lee, Hosub Lee,
Chang-Koo Kim, Zhijian Wu,

and Kangtaek Lee

1333 Comparison of amine-functionalized mesoporous silica particles for ibuprofen deliv-
ery

Young Rang Uhm, Jaewoo Kim,
Jinwoo Jung, and Chang Kyu Rhee

1338 Preparation and characteristics of nano-B4C/PVA particles and ultra high molecu-
lar weight polyethylene composites



<<
  /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
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts 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
  /PreserveEPSInfo 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
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 200
  /ColorImageDepth 8
  /ColorImageDownsampleThreshold 1.00000
  /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
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth 8
  /GrayImageDownsampleThreshold 1.33333
  /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
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.00000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /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)
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /DetectCurves 0.000000
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /PreserveDICMYKValues true
  /PreserveFlatness true
  /CropColorImages true
  /ColorImageMinResolution 290
  /ColorImageMinResolutionPolicy /Warning
  /ColorImageMinDownsampleDepth 1
  /CropGrayImages true
  /GrayImageMinResolution 290
  /GrayImageMinResolutionPolicy /Warning
  /GrayImageMinDownsampleDepth 2
  /CropMonoImages true
  /MonoImageMinResolution 800
  /MonoImageMinResolutionPolicy /Warning
  /CheckCompliance [
    /None
  ]
  /PDFXOutputConditionIdentifier ()
  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /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 <>
  >>
  /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


