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Synthesis of Diamino-anthraquinonoid Blue Disperse Dyes having Alkyl Substituents
Longer than Pentyl Group and their Dyeability toward Pure Polypropylene Fibers
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Abstract: As a subsequent research of the previously reported”, a series of diaminoanthraquinoid blue dyes having hexyl,
heptyl and octyl substituents were newly synthesized in order to investigate dyeability toward polypropylene fibers. As the
length of alkyl groups introduced to the chromophore increased, the dyeability of the dyes toward polypropylene fibers also
increased and then gradually decreased. From the result of dyeing, the hexyl-substituted dye showed the highest color strength
and deep shade on pure polypropylene fibers. The good fastness rates to wash, rubbing and light were also obtained for all of

the synthesized dyes.

Keywords: polypropylene, disperse dyes, dyeing, hydrophobicity, fastness

[

1. M

e

i

PEZR i EAS0050% HECS60%

oA =2 AFu ddE AR 5T
7HA ] YekEAAE 4% Afadolt. E
gt H|F©o] 090093 HEEA RE HF FoA
71 Blgol wen £9 HjFel LoEY Z7] i
o B = HeafEE A Ju, £
o AL 0.05% olatz T2 A&3A AXAT=
SA4E 7ML Qo] F2E AF 2 FHEH A
Q3 A2 EE ofREo] QFA|IZ A
I &=7F A FoHARL Stk oo EHAEE
o] 0.12W/mkZ2A] ol dut FAHFL2A o 3
W goln Bed a2 AME sy
o3t A= EFSHIL T AR o|F

mlo i

7}
d

(

T

o BATze] A% FuH 254 HAL A
g3keo] gt GRSt TP % GAPPoRL

G o] Aol E753 Aoz dHA %]_E]_G-S)'

TCorresponding author: Taekyeong Kim (taekyeong@knu.ac.kr)
Tel.: +82-53-950-5639  Fax.: +82-53-950-6617
(©2012 KSDF 1229-0033/2012-06/106-112

106

et AA) ZEjzzgd 499 Ao wat
T4 Aol £89 nEA] MAE HUEle 9F
Wit g4 Mt 1R EWY EE Zetxzut
Aot 22 =225ty Ad Yol 7hesith §
ARE A B WAL Al df SHHEY
go] A Ez =AM AolA AT ol
g-3sha A|E g A4 u}oma_o_ a3}
AT Zejzadd uHe BHS
oty AFmo ojAE TE Wit 5
d ez g Yo

ole] 2 Axd2 AydAFolr WL o]st
AAE71E 7He "ot edEA=A FM4F
E(Figure 1)7} E8)-33t3d MEL 317 F &4
E 283 Hfol 53 AsEE 7= A
BQIste] o] mustgon, 1 Al LA T
9] Zo)7} WE7|oA ALY 7R dojALE
ZaZzagd Ao gt dztydol 7EE
2 3713 913k th(Figure 2)”.
Aors I XEr|7 HEr| oo s
Aot e A F717h A4E

=

nZi‘ Dy
fr e

ml
p
o

_‘

.

[e]
=

|

A
I=ha

X
T
[e]
o JoR



SA7| oje| LLX[2TVIS 7IX|= ClOOQtERIF =] M EMER | el arZd|Z2TH MR0f st My 107

CHs
o HNT
0 HN__

C.I. Disperse Blue 14 (methyl)

H2 H2
c c
0  HNT ¢ cH,
H2
H2
0 HN c CHs
~e SN
H,  Ha

C.L Solvent Blue 35 (butyl)

Ha

c
0  HNT CHs

O  HN___CHs
C
H

C.I Solvent Blue 59 (ethyl)

H2
C C CHs
0 HN/ \c/ \C/
Ha Hz
H2 H2

(o] HN C C
\c/ \c/ \CH
Ha Ha

C.I. Solvent Blue 14 (pentyl)

Figure 1. Dyes used in the previous study”.

0.025

0.020 |

0.015 |

0.010 |

Dye uptake (mole/kg fiber)

0.005 |

0.000 — -
0 1 2 3 4 5 6

Length of alkyl substituents

Figure 2. Relationship between the length of alkyl
substituents of diaminoanthraquinoid blue dyes and the
dye uptake on pure polypropylene fibers”.
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Figure 3. Dyes synthesized in this study.
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Figure 5. 'H-NMR spectrum of octyl-substituted diaminoan-
thraquinoid blue dye.

Table 1. Mass analysis of the synthesized blue dyes

Mass(m/z)
Substituent Molecular formula
calculated  found
Hexyl Ca6H34N202 406.26 406
Heptyl CosH3sN>O» 434,29 434
Octyl C30H42N202 462.32 462
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Table 2. Elemental analysis of the synthesized blue dyes

Elemental analysis

Substituents
calculated found
C 76.81 C 75.05
Hexyl H 843 H 8.26
N 6.89 N 6.96
C 77.38 C 76.28
Heptyl H 8.81 H 8.60
N 645 N 643
C 77.88 C 75.07
Octyl H 9.15 H 9.21
N 6.05 N 6.20

Absorbance (A.U.)

400 500 600 700 800
Wavelength(nm)

Figure 6. UV-Visible spectra of alkyl-substituted diamino-
anthraquinoid blue dyes.
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Figure 7. Effect of the length of alkyl substituents of
dyes on the color strength toward polypropylene fibers.
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Table 3. Color fastnesses of polypropylene fibers dyed with 5% owf of alkyl-substituted diaminoanthraquioid blue dyes at

130C for 1 hour

Alkyl substituents

Color fastness

pentyl hexyl heptyl octyl

Change in color 4~5 4~5 4~5 4~5

Acetate 3~4 4~5 4~5 4~5

Cotton 4 4~5 4~5 4~5

Washing Nylon 2~3 4 4~5 4~5
Staining

PET 3~4 4~5 4~5 4~5

Acrylic 4~5 4~5 4~5 4~5

Wool 3 4~5 4~5 4~5

Dry 4~5 4~5 4~5 4~5
Rubbing Staining

Wet 4~5 4~5 4~5 4~5

Light Change in color 4 4~5 4~5 4~5

doldwA thA] rasts AL BPou pentyl
7 olitel ¢AYAt ABE ARVEHE BE B4
o MsEs} Poigeh A== A% Ale nh
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AYATAN ARE GRS v} 9o0 AYHS
Hol: Aoz vehge.

Nk

rat

1. S. B. Warner, “Fiber Science”, Prentice Hall, Inc.,
Englewood Cliffs, pp.123-143, 1995.

2. R. W. Moncrieff, “Man-Made Fibres”, The White-
friars Press Ltd., London, pp.609-627, 1975.

3. I. S. Cho, D. S. Jang, B. Y. Seo, S. J. Park, K. M.
Cho, and Y. B. Shim, “Practical Dyeing”’, Hyungseul
Publish Co., pp.451-458, 2000.

4. R. Shishoo, “Textiles in Sport”, Woodhead Pub-
lishing Ltd., Cambridge, pp.1-11, 2005.

5. S. B. Warner, “Fiber Science”, Prentice Hall, Inc.,
Englewood Cliffs, pp.230-244, 1995.

6. 1. S. Cho, D. S. Jang, B. Y. Seo, S. J. Park, K. M.
Cho, and Y. B. Shim, “Practical Dyeing”, Hyungseul
Publish Co., pp.397-399, 2000.

7. M. Ahmed, “Polypropylene Fibers - Science and
Technology”, Elsevier Scientific Publishing Co., New

S F A A U A 25

York, pp.462-501, 1982.

8. E. R. Trotman, “Dyeing and Chemical Technology
of Textile Fibres”, Wiley-Interscience, New York,
pp.497-498, 1984.

9. T. K. Kim, S. H. Yoon, J. P. Hong, H. J. Kim,
and J. S. Bae, Coloration of Pure Polypropylene
Fiber with Super Hydrophobic Dyes, Textile Coloration
and Finishing(J. Korean Soc. Dyers & Finishers),
18(5), 30(20006).

10. H. G. Volz, “Industrial Color Testing, Fundamentals
and Techniques” VCH, New York, pp.93-98, 1995.

11. E. R. Trotman, “Dyeing and Chemical Technology
of Textile Fibres”, Wiley-Interscience, New York,
pp.566-569, 1984.

12. W. Baumann, B. T. Groebel, M. Krayer, H. P.
Oesch, R. Brossman, N. Kleinmeier and A. T.
Leaver, Determination of Relative Colour Strength
and Residual Colour Difference by Means of
Reflectance Measurements, JSDC, 103, 100(1987).

13. T. K. Kim, K. J. Jang, and S. H. Jeon, Synthesis of
Red Disperse Dyes with Various Diazo Components
and Coloration of Unmodified Pure Polypropylene
Fibers, Textile Coloration and Finishing(J. Korean
Soc. Dyers & Finishers), 22(1), 1(2010).

14. J. P. Hong, M. K. Kim, S. H. Yoon, and W. H.
Choi, Dyeing and Printing on Aramid Materials,
Textile Coloration and Finishing(J. Korean Soc.
Dyers & Finishers), 23(4), 298(2011).




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /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 /Error
  /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 true
  /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 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 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 <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 [612.000 792.000]
>> setpagedevice


