
The Korean Journal
of

Chemical Engineering  
January 2011
Volume 28, Number 1

Korean J. Chem. Eng. 28(1) 1-314
Print ISSN 0256-1115
Online ISSN 1975-7220

INVITED REVIEW PAPER

Sun-Tak Hwang 001 Fundamentals of membrane transport

PROCESS SYSTEMS ENGINEERING, PROCESS SAFETY

Changhyun Jeong, Young-Hwan Chu,
Chonghun Han, and En Sup Yoon

016 Gasholder level control based on time-series analysis and process heuristics

Dong Min Kim and Jungho Cho 022 A comparative study of the performance of carbon dioxide capture capabilities
between methanol solvent and aqueous MEA solution

Young Han Kim 027 Process simulation of activated carbon production using a rotary kiln

Tawan Wasanapradit,
Nalinee Mukdasanit,

Nachol Chaiyaratana,
and Thongchai Srinophakun

032 Solving mixed-integer nonlinear programming problems using improved genetic
algorithms

Hong Gi Jin, Sang Hoon Han,
Young Moo Lee, and Yeong Koo Yeo

041 Modeling and control of CO2 separation process with hollow fiber membrane mod-
ules

TRANSPORT PHENOMENA

Zahra Baniamerian
and Cyrus Aghanajafi

049 Studying the influence of refrigerant type on thermal efficiency of annular two-
phase flows; mass transfer viewpoint

Shaokun Jiang, Youguang Ma,
Wenyuan Fan, Ke Yang,

and Huaizhi Li

056 Chaotic behavior of in-line bubbles rising with coalescences in non-Newtonian flu-
ids: A multiscale analysis

Byung-Wook Park, Dong-Shik Kim,
and Do-Young Yoon

064 Surface modification of gold electrode with gold nanoparticles and mixed self-assem-
bled monolayers for enzyme biosensors

CATALYSIS, REACTION ENGINEERING

Songhun Yoon, Song-Yi Kwon,
and Chul Wee Lee

071 An efficient and cost-effective solvent extraction for recovery of phenol and its hy-
droxy derivatives from aqueous medium

Yongju Bang, Dong Ryul Park,
Yoon Jae Lee, Ji Chul Jung,

and In Kyu Song

079 Preparation, characterization, and oxidation catalysis of H3PMo12O40 heteropoly-
acid catalyst immobilized on carbon aerogel

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

084 Optimizing photocatalytic degradation of phenol by TiO2/GAC using response sur-
face methodology

Sorood Zahedi Abghari, Saeed Shokri,
Behnam Baloochi,

Mehdi Ahmadi Marvast,
Shahram Ghanizadeh,
and Afshin Behroozi

093 Analysis of sulfur removal in gasoil hydrodesulfurization process by application of
response surface methodology

Peng Sun, Ding Hua Yu, Yi Hu,
Zhen Chen Tang, Jiao Jiao Xia,

Heng Li, and He Huang

099 H3PW12O40/SiO2 for sorbitol dehydration to isosorbide: High efficient and reus-
able solid acid catalyst

Yong Beom Jo, Jin Sun Cha,
Jeong Huy Ko, Min Chul Shin,
Sung Hoon Park, Jong-Ki Jeon,

Seung-Soo Kim,
and Young-Kwon Park

106 NH3 selective catalytic reduction (SCR) of nitrogen oxides (NOx) over activated sew-
age sludge char



INDUSTRIAL CHEMISTRY

Vahid Mottaghitalab
and Akbar Khodaparast Haghi

114 A study on electrospinning of polyacrylonitrile nanofibers (Rapid Communication)

ENERGY

Minhee Han, Yule Kim,
Youngran Kim, Bongwoo Chung,

and Gi-Wook Choi

119 Bioethanol production from optimized pretreatment of cassava stem

Jungkeuk Park, Kwangbeom Hur,
Sanggyu Rhim, and Ho Kang

126 An analysis of CH4/N2 rich biogas production, fuel treatment process and micro-
turbine application

Jiang Xiaoxiang, Naoko Ellis,
and Zhong Zhaoping

133 Fuel properties of bio-oil/bio-diesel mixture characterized by TG, FTIR and 1H
NMR

Sung Hoon Ahn, Hye Weon Kim,
Seul Hee Lee, Won Seok Chi,

Jeong Rim Choi, Yong Gun Shul,
and Jong Hak Kim

138 Effect of oligomer on dye-sensitized solar cells employing polymer electrolytes

Ji Won Hwang, Jeong Yong Lee,
Dong Hyun Jo, Hyun Wook Jung,

and Sung Hyun Kim

143 Polarization characteristics and fuel utilization in anode-supported solid oxide fuel
cell using three-dimensional simulation

ENVIRONMENTAL ENGINEERING

Ponnusamy Senthil Kumar,
Subramaniam Ramalingam,

and Kannaiyan Sathishkumar

149 Removal of methylene blue dye from aqueous solution by activated carbon pre-
pared from cashew nut shell as a new low-cost adsorbent

Youngwoong Song, Dongseog Kim,
and Youngseek Park

156 Statistical optimization of Rhodamine B removal by factorial design using reaction
rate constant in electrochemical reaction

Suk-Hyun Na, Ho-Kyung Shon,
and Jong-Ho Kim

164 Minimization of excess sludge and cryptic growth of microorganisms by alkaline
treatment of activated sludge

Jong-Beom Seo, Soo-Bin Jeon,
Won-Joon Choi, Jae-Won Kim,

Gou-Hong Lee, and Kwang-Joong Oh

170 The absorption rate of CO2/SO2/NO2 into a blended aqueous AMP/Ammonia solu-
tion

BIOTECHNOLOGY

Yuelan Yao, Jian Xiong, Yong Chen,
Jiapeng Tang, and Hanjie Ying

178 Enhanced adenosine triphosphate production by Saccharomyces cerevisiae using
an efficient energy regeneration system

Jeongjin Lee, Junsu Park,
Byoung Kyu Kwak, Inhee Choi,

Younghun Kim, Kyunghee Choi,
and Jongheop Yi

184 Formation of abnormally large-sized tubular amyloid β aggregates on a nanostruc-
tured gold surface

Jusiedave Melendez Bautista,
Hyosun Kim, Dae-Hee Ahn,

Ruihong Zhang, and Young-Sook Oh

189 Changes in physicochemical properties and gaseous emissions of composting swine
manure amended with alum and zeolite

Elçin Demirhan, Dilek K l ç Apar,
and Belma Özbek

195 Sesame cake protein hydrolysis by alcalase: Effects of process parameters on hydrol-
ysis, solubilisation, and enzyme inactivation

Xiaoling He, Fazheng Ren,
Huiyuan Guo, Weibing Zhang,

Xi Song, and Bozhong Gan

203 Purification and properties of a milk-clotting enzyme produced by Bacillus amy-
loliquefaciens D4

Kyunglae Cho, Hye Jin Woo,
Keun Hyoung Park,
and Hee Jeong Chae

209 Effects of pre-fermentation enzyme treatments of leaves, stems, and roots of gin-
seng on Lactobacillus fermentation characteristics and ginsenoside metabolite for-
mation

Sung Geun Kim, Khim Hoong Chu,
and Eui Yong Kim

216 Determination of optimum fermentation conditions for carotenoid production by
Rhodotorula aurantiaca K-505

SEPARATION TECHNOLOGY

Wentao Bi, Jun Zhou,
and Kyung Ho Row

221 Decaffeination of coffee bean waste by solid-liquid extraction

i i



Rajendran Sripriya, Nikkam Suresh,
Sudipto Chakraborty,

and Bhim Charan Meikap

225 Improvement of performance efficiency of a hydrocyclone with design modifica-
tion by suppressing air core

Jihae Chung and Il Won Kim 232 Oriented crystallization of xanthine derivatives sublimated on self-assembled mono-
layers

Jihae Chung, Byung Jick Kim,
Haseung Chung, and Il Won Kim

239 Melt crystallization of ibuprofen on surfaces patterned by a Nd : YAG laser

SEPARATION TECHNOLOGY

Mohammad Yazdizadeh,
Farhad Rahmani,

and Amir Ahmad Forghani

246 Thermodynamic modeling of CO2 solubility in ionic liquid ([Cn-mim] [Tf2N]; n= 2,
4, 6, 8) with using Wong-Sandler mixing rule, Peng-Rabinson equation of state (EOS)
and differential evolution (DE) method

Hamit Yurtseven and Ye in Dildar 252 Calculation of thermodynamic quantities for carbon tetrachloride (CCl4) close to
the III-IV phase transition

Sarvanand Singh Yadava,
Shrinath Singh, Rati Bhan,

and Neetu Yadav

256 Viscosities of binary mixtures of ethanenitrile with benzene and several substituted
benzenes

MATERIALS (Organic, Inorganic, Electronic, Thin Films)

Ahmad Rahimpour 261 Preparation and modification of nano-porous polyimide (PI) membranes by UV
photo-grafting process: Ultrafiltration and nanofiltration performance

Eunjoo Bae, Hee-Jin Park,
Jaeyong Yoon, Younghun Kim,

Kyunghee Choi, and Jongheop Yi

267 Bacterial uptake of silver nanoparticles in the presence of humic acid and AgNO3

Kyung-Hoon Bang, Gui-Yung Chung,
and Hyung-Hoi Koo

272 Preparation of C/C composites by the chemical vapor infiltration (CVI) of pro-
pane pyrolysis

POLYMER, FLUIDIZATION, PARTICLE TECHNOLOGY

Panich Intra and Nakorn Tippayawong 279 Development of a fast-response, high-resolution electrical mobility spectrometer
Hossein Eisazadeh

and Bahareh Ghobadi Bistouni
287 Preparation and characterization of aniline/acrylonitrile nanocomposites using

various surfactants in aqueous media
Prasong Srihanam,

Yaowalak Srisuwan,
Thanonchat Imsombut,
and Yodthong Baimark

293 Silk fibroin microspheres prepared by the water-in-oil emulsion solvent diffusion
method for protein delivery

Seong Woo Kim 298 Characterization of UV curable hybrid hard coating materials prepared by sol-gel
method

Jeong-Hoo Choi, Ho-Jung Ryu,
and Chang-Keun Yi

304 A model for the temperature effect on onset velocity of turbulent fluidization of
Geldart type A particles

Wang Chunhua, Zhong Zhaoping,
and Li Rui

308 Flow regime recognition in the spouted bed based on Hilbert-Huang transformation

RETRACTION ···················································································································································································   314

çs



<<
  /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
  /SyntheticBoldness 1.00
  /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


