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Photo-oxidation and Dyeability of Poly Ketone by UV/O; Imradiation
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Abstract: Poly ketone (PK) was photo-oxidized by UV/ozone irradiation and the effect of UV energy on the surface
properties of the UV-irradiated PK film was investigated by the measurement of reflectance, surface roughness, contact
angles, ESCA, and ATR. Reflectance, particularly at the wavelength of 380nm, decreased with increasing UV energy. And
the irradiation produced nano-scale roughness on the surface uniformly. The maximum surface roughness increased from
25.3nm for the unirradiated sample to 104.9nm at the irradiation of 42.4J/cm? The improvement in hydrophilicity was caused
by the introduction of polar groups such as C-O and C=O bonds resulting in higher O;/Cj;. The surface energy of PK film
increased from 43.3 mJ/m? for the unirradiated sample to 71.9 mJ/m? at the irradiation of 31.8J/cm?. The zeta potential of
the UV-irradiated PK decreased with increased UV energy and the dyeability to cationic dyes increased accordingly, resulting
from the photochemically introduced anionic and dipolar dyeing sites on the PK films surfaces.
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Figure 1. Subtracted reflectance of UV-irradiated PK films.
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Figure 2. AFM images of UV-irradiated PK films.
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Figure 3. ATR spectra of UV-irradiated PK films.
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Table 1. ESCA analysis of UV-irradiated PK films

UV energy Cis O O15/Cis
(Ven') (%) (%) (%)
0 79.7 20.3 25.5
5.3 78.7 21.3 27.1
31.8 74.8 25.1 33.6
424 75.1 24.9 332
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Figure 4. Surface energies of UV-irradiated PK films.
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Figure 5. Zeta potentials and K/S of UV-irradiatied PK
films.

4. 2 E

Polt ketone TE-& UV/O; A& AYA& L3t
of Aejsta RHe 3pstxA, A&7, 2W 235
& SAsto] 2 EA4T &9 U9 ¥IE
w451, FH/MEE PK HEEC ol d8
g A= A5 G4 #stE AHE A3 oS
3 Ze AZS A9t PK 2L oM xAbet
Qo o3| FAtstEo] Yl 2 FE st &
3] 380nmof| Al WRAREo] W E TSt ES
A" PK 52 Eof gk JFzto] A4
FHAUA 7} F F7I8te] H3HE =,
®H B4 gelgh upet o] C-0% C=0

Lo o
rlrlﬂrﬂ



A
]
rx
S~
o
i
<
2
1o
e
-
o
<

A
Q
o

3

(0]

10
o
rx
Log
L)
og
1=
0x

7b =9Ha 29 AL 9 0GS-S
T3 EW FASE FASHAG. 2 FHA
" PK IF9 ¢ol2A g=o i d¥E=E T
=
=

b

7betRe d ole -
4 Gl FA71E Al A& Fel A

B ATE @) GRATARY A
AHAAAPIAG R $AH A7AH.

1. A. Sen, Mechanistic Aspects of Metal-Catalyzed
Alternating Copolymerization of Olefins with Carbon
Monoxide, Acc. Chem. Res., 26, 303(1993).

2. P. Gupta, J. T. Schulte, J. E. Flood and J. E.
Spruiell, Development of High-strength Fibers
from Aliphatic Polyketones by Melt Spinning and
Drawing, Journal of Applied Polymer Science,
82(7), 1794(2001).

3. O. Ohsawa, K. H. Lee, B. S. Kim, S. Lee and L
S. Kim, Preparation and Characterization of Poly-
ketone(PK) Fibrous Membrane via Electrospinning,
Polymer, 51(9), 2007(2010).

4. J. Guo, S. Gao, Z. Lv and Y. Ye, Synthesis of

Novel Bipyridyl Ligands and Application in
Preparation of Polyketone, Journal of Applied
Polymer Science, 123(6), 3292(2012).

5. J.S. Won, H. Y. Choi, J. J. Yoo, H. N. Choi,
D. K. Yong and S. G. Lee, Interfacial Adhesion
Properties of Oxygen Plasma Treated Polyketone
Fiber with Natural Rubber, Journal of Adhesion
and Interface, 13(1), 45(2012).

6. 1. G. Kalininaz, G. P. Belov, K. Z. Gumargalieva,
G. E. Zaikov and Y. A. Shlyapnikow, Oxidation

of Polyketones 1. Non-inhibited Oxidation, Oxidation

10.

11.

12.

13.

14.

15.

29

Communication, 28, 306(2005).

I. G. Kalininaz, G. P. Belov, K. Z. Gumargalieva,
G. E. Zaikov and Y. A. Shlyapnikow, Oxidation
Inhibited Oxdation Source,
Oxidation Communication, 28, 313(2005).

of Polyketones II.

. H. S. Lee, W. S. Son, J. H. Yu, W. S. Lyoo

and J. Jang, Nano Roughening of PET and PTT
Fabrics via Continuous UV/Os Irradiation, Dyes
and Pigments, 69, 137(2006).

G. H. Koo and J. Jang, Hydrophilic Modification
of Poly(ethylene oxide) by UV Irradiation, Textile
Coloration and Finishing, 21(5), 16(2009).

Y. J. Jang and J. Jang, Surface Treatment and
Dyeability of Poly(phenylene sulfide) Films by
UV/O; Trradiation, Textile Coloration and Finishing,
23(4), 284(2011).

Y. Dong and J. Jang, The Enhanced Cationic
Dyeability of Ultraviolet/Ozone-treated meta-Aramid
Fabrics, Color. Technol., 127, 173(2011).

D. K. Yun and J. Jang, Surface Modification of
Ultra High Molecular Weight Poly-ethylene Films
by UV/ozone Irradiation, Textile Coloration and
Finishing, 23(2), 76(2011).

G. H. Koo and J. Jang, Depth-Gradient and
Photoinitiator-Free Photocrosslinking of Poly(ethylene
oxide), Journal of Applied Polymer Science, 125,
2659(2012).

Y. J. Jang and J. Jang, The Improvement of
Thermal Stability and Tensile Toughness by the
Photocrosslinking of Poly(phenylene sulfide) containing
Acetophenone, Textile Coloration and Finishing,
24(4), 281(2012).

G. H. Koo and J. Jang, Preparation of Melting
-Free Poly(lactic acid) by Amorphous and Crystal
Crosslinking under UV Irradiation, Journal of
Applied Polymer Science, 127, 4515(2013).

Textile Coloration and Finishing, Vol. 25, No. 1




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.6
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType true
  /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 false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages false
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages false
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /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 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages false
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages false
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /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 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages false
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages false
  /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 <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. 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 for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
  >>
  /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 /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


