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Abstract: In this study, the behaviour of SO and NOy adsorption on aminated ultrafine fibrous PP—g—AAc
ion exchanger was investigated. The amount of adsorbed SO increased with increasing the initial
concentration of SO.. The adsorption breakthrough time in the low concentration of SO, was faster
than high concentration. The adsorption breakthrough occurred within 60 min. Approximately 80% of
SO, was adsorbed below 100 ppm SO and 90% of SO2 over 100 ppm SO- respectively. The selective
adsorption rate for NOs was lower than that of SO.. The adsorption rate for SO; was decreased with
increasing flow rate and that of NO; was 60%. The breakthrough occurred within 60 min. The adsorption
rate for SOz was 92% in the 250 mL/g water content. Isotherm adsorption model for SO; was close to
the Langmuir rather than Freundlich model.
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Table 1. Basic Properties of PP Melt Blown Fiber

Matrix Diameter (um) Elongations(%) Specific tension (g/d)

PP 0.3 33 4.5

THg CH5
) l
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copolymerizati on Fe Amination Hz
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Figure 1. Synthesis mechanism of APPmb—g—AAc.
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Figure 2. Schematic diagram for chemical gas removal by che—
mical filter.
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Table 2. Experimental Conditions of Adsorption Test

Parameters Values

Anion exchange fiber (APPmb—g-AA)
NO; concentration (ppm)

S0, concentration (ppm)

Gas flow rate (L/min)

Water contents (gH,0/gIEC)

Mixing gas with SO; (ppm)

grafted PPmb 20 v/v% acrylic acid
20,50, 80, 110, 140, 170, 200

20,50, 80, 110, 140, 170, 200

5,10, 15, 20, 25, 30

05,1.0,15,20

20,50, 80, 110, 140, 170, 200(SOx: 110)
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Table 3. Properties of Aminated Polypropylene Melt Blown Non-
woven Fabric

The degree of The degree of Water Ion exchange

Matrix . . .
grafting(%)  amination(%) contents(%) capacity (meq/g)
PPmb 140 78 4.5 7.3
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] - —p—170ppm SO,
I —4—200ppm SO,
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0 10 20 30 40 50 60
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Figure 3. Outlet SO; concentration as a function of reaction
time for various inlet concentration at 25 ‘C (flow rate: 20 L/min,
water contents: 1.0 gH»0/gIEC).
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Figure 4. Outlet NO; concentration as a function of reaction
time for various inlet concentration at 25 C (flow rate: 20 L/min,
water contents: 1.0 gH,O/gIEC).
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Figure 5. Outlet SO2 concentration as a function of reaction
time for various flow rate at 25 C(SO. concentration: 200 ppm,
water contents: 1.0 gH,0/gIEC).
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Figure 6. Outlet NO; concentration as a function of reaction
time for various flow rate at 25 ‘C(NO. concentration: 200 ppm,
water contents: 1.0 gH>O/gIEC).
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Figure 7. Effects in the water content for the SOz removal
(SO, concentration: 200 ppm, flow rate: 20 L/min).
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Figure 8. Breathrough curves for SOz with the mixed gases
of NOs (fixed 100 ppm) and SO.(varing initial concentration).
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Figure 9. Plot of measured data and adsorption isotherm models
on IEF at 25 TC.

Table 4. Results of Linear Fitting and Parameters of Isotherm
Models

Types Plot Equation a b c 7
Langmuir @Q.vs G Y=(axbxx)/(1+b+x) 9240 1201 - 0981
Freundlich Q. vs G y=ax" (bxx"(=¢)) 5075 0429 0292 0977
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before adsorption; (b) after SOx adsorption; (c) after NOx
adsorption.

W3 F9 A7 (SOx, NOx) E3A% 77

Z E
WA ZALE o] 835)0] A% PP—g—AAc =4 o] 2m3l
+ FHEIE ]*3‘0}01 A7 2ol st SR AES st QLS
o2 Ak

D Sokl L EESE 2] AR %7}0}03 om Frf
S5 4 47} w27 ey Qie). ek siol] wAIRle] St
7} 3L 603 ol O‘OVOU% JJPC 100 ppm ©J3lelA=
ok 80% @E F2o] o]FoiFlal, 11 oS FEeME 90% ol
S 9TE NO22| ¢ 271 %J% Zﬂﬂoﬂ ulg} FakEo] Tk
B3I 01 SOzell Hl3l W AEgaAdo] oles ERlsiith

2) 254 ol 5ol T7Hel wet 80,9 F3E
& Sopglon] AwteelM Fwat Alzte] Aglem 60 ol vt

o ARSI, NOs#) FAke: 5001 vidl ket Al 32
FE 60%E HFERY

3) g0l f~7P6‘°ﬂ e} SOL9] AdelFAdo] wl-g- -$<ai5i o
v S8 250 mL/gelA SOz9) a7 92% % =30tk B35t &
2huly) JE A7 Srgo| Zrale) ukel Zrkskith

1) 80,9 57t Z7kgel ufel Akt Ak Folgion,

];m: 20 ppm o])\Loﬂ/q 80%94 iﬂzﬂ‘* © l“i?i‘:}.

5) ops}t PP—g—-AAc 54 o2 ddfellr el SO, 52k
Freundlich 528 R9H T Langmuir 5252 Fdlo] A2
T7F0.04 A& A vepkom 2 2]zt Il
6) SOz w2 et F25 Aol FAVE 7719 Fom &
of Zo] Z7I8IAr H3h N0l A9 S0,2) RE=ZX|9) vl
R

é rlo

il

o B

oo" |3

ZAR] 2 o] =S T4l AlslsE 2008 AtelA ¥-F
71271 A] A Joint Technology Development Consortium
Business among Industry, Academy and Research Institute)

O] =T

o2t

P

o
et

1. A. M. Rubel and J. M. Stencel, Fuel 76, 521 (1997).

2. J. K. Yoon, K. H. Lee, J. H. Park, S. L. Yoon, B. K. Ha, and
Y. S. Mok, 7rends in Metals & Materials Engineering, 13,
35 (2000).

3. A. Chakrabarti, A. Mizqauno, K. Shimizu, T. Matsuoka, and
S. Furuta, /EEE T. Ind. Appl, 31, 500 (1994).

4. Y. L. M. Creyghton, E. M. van Veldhuizen, and W. R. Rutgers,
Electrical and optical study of pulsed positive corona,
Springer—Verlag Pub. Co., Berlin Heidelberg, p.205 (1993).

5. S. J. Scott, A long life, high repetition rate electron beam
source, Springer—Verlag Pub. Co., Berlin Heidelberg, p.339
(1993).

6. S. Pekarek, J. Rosenkranz, and H. Lonekova, Generation of
electron beam for technological processes, Springer—Verlag
Pub. Co., Berlin Heidelberg, p.345 (1993).

7. T. Hori, K Saito, S. Frusaki, T. Sugo, and J. Okamoto, Chem.

Polymer (Korea), Vol. 33, No. 1, 2009



78

10.

11.

12.

13.

14.

15.

16.

Soc. Japan, 12, 1792(1986).

. J. Okamoto, T. Sugo, A Katakai, and H. Omichi, J. Appl

Polym. Sci., 30, 2967 (1985).

. K. Sugasaka, S. Katoh, N. Taki, A. Takahashi, and Y.

Umezawa, Sep. Sci. Technol,, 18, 307 (1983).

K. A. Kun and R. Kunin, Union of South Africa Patent
2689 (1968).

K. A. Kun and R. Kunin, ./. Polym. Sci,, B2, 587 (1964).

H. Egawa, Polym. Proc. Jpn, 32, 38 (1983).

V. S. Soldatov, G. I. Sergeev, and R. V. Martsinkevich,
Dock. Akad. Nauk USSR, 28, 1009 (1984).

V. S. Soldatov, Izvest. Acad. Nauk BSSK, Chem. Ser., 6,
39 (1982).

H. H. Park, H. D. Jo, I. W. Kim, and H. K. Lee, Korean
Chem. Eng. Res., 46, 521 (2008).

Y. C. Nho, J. L. Garnett, and P. A. Dworganyn, /. Polym.
Sci,, 31, 163 (1993).

2o/, A33¢ #Al1%, 20094

18.

19.

20.

21.

22.

23.

24.

. J. S. Park, Y. C. Nho, and T. S. Hwang, Polymer (Korea),
21, 701 (1997).

J. S. Park, Y. C. Nho, and J. H. Jin, Polymer (Korea), 22, 39
(1998).

C. S. Shin and T. H. Lee, J. Kor. Inst. Chem. Eng., 27, 588
(1989).

J. Chen, L. Yang, M. Wu, Q. Xi, S. He, Y. Li, and Y. C. Nho,
Radiat. Phys. Chem., 59, 313 (2000).

El-Sayed A. Hegazy, H. Kamal, N. Maziad and A. M.
Dessouki, Nucl. Instrum. Meth. B, 151, 386 (1999).

K. Tani, T. Ohta, S. Nii, and K. Takashi, /. Chem. Eng. Jpn,
31, 393 (1998).

K. J. Choi, C. H. Lee, and T. S. Hwang, Polyvmer (Korea),
32,5 (2008).

T. S. Hwang and M. K. Park, Polymer (Korea), 27, 1 (2003).




<<
  /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 /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
    /AgencyFB-Bold
    /AgencyFB-Reg
    /AmiR-HM
    /Arial-Black
    /Arial-BlackItalic
    /Arial-BoldItalicMT
    /Arial-BoldMT
    /Arial-ItalicMT
    /ArialMT
    /ArialNarrow
    /ArialNarrow-Bold
    /ArialNarrow-BoldItalic
    /ArialNarrow-Italic
    /ArialRoundedMTBold
    /ArialUnicodeMS
    /Batang
    /BatangChe
    /BlackadderITC-Regular
    /BodoniMT
    /BodoniMTBlack
    /BodoniMTBlack-Italic
    /BodoniMT-Bold
    /BodoniMT-BoldItalic
    /BodoniMTCondensed
    /BodoniMTCondensed-Bold
    /BodoniMTCondensed-BoldItalic
    /BodoniMTCondensed-Italic
    /BodoniMT-Italic
    /BookAntiqua
    /BookAntiqua-Bold
    /BookAntiqua-BoldItalic
    /BookAntiqua-Italic
    /BookmanOldStyle
    /BookmanOldStyle-Bold
    /BookmanOldStyle-BoldItalic
    /BookmanOldStyle-Italic
    /BookshelfSymbolSeven
    /BradleyHandITC
    /CalisMTBol
    /CalistoMT
    /CalistoMT-BoldItalic
    /CalistoMT-Italic
    /Castellar
    /Century
    /CenturyExpandedBT-Bold
    /CenturyExpandedBT-Roman
    /CenturyGothic
    /CenturyGothic-Bold
    /CenturyGothic-BoldItalic
    /CenturyGothic-Italic
    /CenturySchoolbook
    /CenturySchoolbook-Bold
    /CenturySchoolbook-BoldItalic
    /CenturySchoolbook-Italic
    /ComicSansMS
    /ComicSansMS-Bold
    /CopperplateGothic-Bold
    /CopperplateGothic-Light
    /CourierNewPS-BoldItalicMT
    /CourierNewPS-BoldMT
    /CourierNewPS-ItalicMT
    /CourierNewPSMT
    /CurlzMT
    /Dotum
    /DotumChe
    /EdwardianScriptITC
    /Elephant-Italic
    /Elephant-Regular
    /EngraversMT
    /ErasITC-Bold
    /ErasITC-Demi
    /ErasITC-Light
    /ErasITC-Medium
    /EstrangeloEdessa
    /ExpoL-HM
    /ExpoM-HM
    /FelixTitlingMT
    /ForteMT
    /FranklinGothic-Book
    /FranklinGothic-BookItalic
    /FranklinGothic-Demi
    /FranklinGothic-DemiCond
    /FranklinGothic-DemiItalic
    /FranklinGothic-Heavy
    /FranklinGothic-HeavyItalic
    /FranklinGothic-Medium
    /FranklinGothic-MediumCond
    /FranklinGothic-MediumItalic
    /FrenchScriptMT
    /Garamond
    /Garamond-Bold
    /Garamond-Italic
    /Gautami
    /Georgia
    /Georgia-Bold
    /Georgia-BoldItalic
    /Georgia-Italic
    /Gigi-Regular
    /GillSansMT
    /GillSansMT-Bold
    /GillSansMT-BoldItalic
    /GillSansMT-Condensed
    /GillSansMT-ExtraCondensedBold
    /GillSansMT-Italic
    /GillSans-UltraBold
    /GillSans-UltraBoldCondensed
    /GloucesterMT-ExtraCondensed
    /GothicB-HM
    /GothicR-HM
    /GoudyOldStyleT-Bold
    /GoudyOldStyleT-Italic
    /GoudyOldStyleT-Regular
    /GoudyStout
    /GraphicSansB-HM
    /Gulim
    /GulimChe
    /Gungsuh
    /GungsuhChe
    /H2cysB
    /H2cysL
    /H2gprB
    /H2gprM
    /H2gpsM
    /H2gsrB
    /H2gtrB
    /H2gtrE
    /H2gtrL
    /H2gtrM
    /H2hdrM
    /H2mjmM
    /H2mjrB
    /H2mjrE
    /H2mjsM
    /H2mjuM
    /H2mkpB
    /H2porL
    /H2porM
    /H2sa1M
    /H2ta2B
    /H2wulB
    /H2wulL
    /H2wulM
    /Haettenschweiler
    /HeadlineR-HM
    /HYGoThic-Extra
    /Impact
    /ImprintMT-Shadow
    /KabelITCbyBT-Book
    /KabelITCbyBT-Demi
    /KabelITCbyBT-Medium
    /KabelITCbyBT-Ultra
    /Kartika
    /Latha
    /LucidaConsole
    /LucidaSans
    /LucidaSans-Demi
    /LucidaSans-DemiItalic
    /LucidaSans-Italic
    /LucidaSans-Typewriter
    /LucidaSans-TypewriterBold
    /LucidaSans-TypewriterBoldOblique
    /LucidaSans-TypewriterOblique
    /LucidaSansUnicode
    /MagicR-HM
    /MaiandraGD-Regular
    /Mangal-Regular
    /MeorimyungjoXB-HM
    /MicrosoftSansSerif
    /MingLiU
    /MiniPicsArtJam
    /MiniPicsClassic
    /MiniPicsLilCritters
    /MiniPicsLilEdibles
    /MiniPicsLilEvents
    /MiniPicsLilStuff
    /MiniPicsLilVehicles
    /MiniPicsRedRock
    /MoeumTR-HM
    /MonotypeCorsiva
    /MS-Gothic
    /MS-Mincho
    /MSOutlook
    /MS-PGothic
    /MS-PMincho
    /MSReferenceSansSerif
    /MSReferenceSpecialty
    /MS-UIGothic
    /MT-Extra
    /MVBoli
    /MyungjoR-HM
    /NewGulim
    /NSimSun
    /OCRAExtended
    /PalaceScriptMT
    /PalatinoLinotype-Bold
    /PalatinoLinotype-BoldItalic
    /PalatinoLinotype-Italic
    /PalatinoLinotype-Roman
    /Papyrus-Regular
    /Perpetua
    /Perpetua-Bold
    /Perpetua-BoldItalic
    /Perpetua-Italic
    /PerpetuaTitlingMT-Bold
    /PerpetuaTitlingMT-Light
    /PMingLiU
    /Pristina-Regular
    /PyunjiR-HM
    /Raavi
    /RageItalic
    /Rockwell
    /Rockwell-Bold
    /Rockwell-BoldItalic
    /Rockwell-Condensed
    /Rockwell-CondensedBold
    /Rockwell-ExtraBold
    /Rockwell-Italic
    /ScriptMTBold
    /Shruti
    /SimHei
    /SimSun
    /Sylfaen
    /SymbolMT
    /Tahoma
    /Tahoma-Bold
    /TimesNewRomanPS-BoldItalicMT
    /TimesNewRomanPS-BoldMT
    /TimesNewRomanPS-ItalicMT
    /TimesNewRomanPSMT
    /Trebuchet-BoldItalic
    /TrebuchetMS
    /TrebuchetMS-Bold
    /TrebuchetMS-Italic
    /Tunga-Regular
    /TwCenMT-Bold
    /TwCenMT-BoldItalic
    /TwCenMT-Condensed
    /TwCenMT-CondensedBold
    /TwCenMT-CondensedExtraBold
    /TwCenMT-Italic
    /TwCenMT-Regular
    /Verdana
    /Verdana-Bold
    /Verdana-BoldItalic
    /Verdana-Italic
    /Vrinda
    /Webdings
    /Wingdings2
    /Wingdings3
    /Wingdings-Regular
    /YetR-HM
    /ZWAdobeF
  ]
  /NeverEmbed [ true
    /TimesNewRomanMT-ExtraBold
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /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 <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e55464e1a65876863768467e5770b548c62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc666e901a554652d965874ef6768467e5770b548c52175370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA (Utilizzare queste impostazioni per creare documenti Adobe PDF adatti per visualizzare e stampare documenti aziendali in modo affidabile. I documenti PDF creati possono essere aperti con Acrobat e Adobe Reader 5.0 e versioni successive.)
    /JPN <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken waarmee zakelijke documenten betrouwbaar kunnen worden weergegeven en afgedrukt. 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 suitable for reliable viewing and printing of business documents.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020be44c988b2c8c2a40020bb38c11cb97c0020c548c815c801c73cb85c0020bcf4ace00020c778c1c4d558b2940020b3700020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
  >>
>> setdistillerparams
<<
  /HWResolution [1200 1200]
  /PageSize [595.276 807.874]
>> setpagedevice


