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Preparation and Characteristics of Inorganic Pigments
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Abstract Inorganic pigments were prepared from ALQO;, CoO, Cr,0s;, ZnO, SrO, and Kaolin. The pigment was
prepared through the processes of mixing and crushing of the raw materials, sintering, milling and drying. The
color of the pigments was changed from blue to green as Cr,O; contents in the pigment increased. The color
became brighter irrespective of the pigment composition as pigment particle size became smaller. Maximum
sintering temperature was the most suitable at around 1,250C. In the test of compatability between the pigment
and glaze, the color became close to green as Cr,O; contents in the pigment increased, and became close to
blue as CoO contents increased.
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[Fig. 1] Pigment preparation method
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[Table 1] Basic mixing ratio of the raw materials

No. 1 2 3 4 5 6
AlLO3 45 37.5 30 22.5 15 75
CoO 15 15 15 15 15 15
ZnO 10 10 10 10 10 10
Kaolin 10 10 10 10 10 10
Cr,03 15 225 30 375 45 52.5
SrO, 5 5 5 5 5 5
[Table 2] Change in the pigment composition
No. 1 2 3 4 5 6
ALLO3 60 50 40 30 20 10
CoO 20 20 20 20 20 20
Cr,03 20 30 40 50 60 70
AlLO3

NN
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Cr203 CoO0

[Fig. 2] Triangular diagram for the pigment composition
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[Table 3] Particle size change of the pigment with milling
time

milling hour Particle size(um)

1 hour 14.5
2 hour 10.2
3 hour 6.3
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[Table 4] Basic mixing ratio of the pigment raw materials
for pigment-glaze system

No. 7 8 9 10 11 12
AlLO; 413 | 375 30 26.3 30 375
CoO 113 | 11.3 11.3 15.0 18.8 18.8

ZnO 10 10 10 10 10 10
Kaolin 10 10 10 10 10 10
Cr,03 224 | 262 33.7 33.7 26.2 18.7

SrO; 5 5 5 5 5 5
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[Table 5] Change in the pigment composition for
pigment-glaze system

7 8 9 10 11 12

AlLOs 55 50 40 35 40 50

CoO 15 15 15 20 25 25

Cr20;3 30 35 45 45 35 25
AlO;

VA
NN NNNNNN
\/\/ AN

Cr205 Co0

[Fig. 3] Triangular diagram for the pigment composition
in the pigment-glaze system
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[Table 6] Change in color for pigment-glaze system

No. 7 8 9 10 11 12
L* 422 40.0 51.6 48.3 38.2 30.7
a* <12 -156 | 292 | -19.3 -9.3 -10.6
b* -3.7 -5.4 7.6 4.7 -174 | -243
E* 0 0 0 0 0 0
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[Fig. 4] Change in color for pigment-glaze system

5 2 B
2 dHelAs ey 7 2 HighlE a8k
o Wk ol o] M WIlE 2AEIATH otm e U=
2= ALO;, CoO, ZnO, SrO; ¥ Kaolin 52 4A H|EE

st ARgSEEoH, 2AAIT AR M= ALO;
o] Hlgo] FHASHL 09| Hlgo] Sk o]
A maom dskEe o 4 Yotk 19T Croso| %
Ko Flekas 25ARte] S710h T Bl W
Mg o 4= gtk Y Wl The A4 s A7

] 1\_ olgo o] ] 1} 7;"0401 0157} x]-o].xl/\i Auo]
A3 oA I b A S Rk
EOﬂ o A= %‘62, ; &A}LP A3 H3 24L=7 1,250
FEEHA Lrebyith
I N
25 EHstel AEo) wskE 2AsdT SR AR 5
ALO; A#HT} Cr0:9] H|Eo] 7185 =0 717t
AHm Co0 o Hlgol FIFEE HAte] 27K
& o 4 qgich

r1r J_
» kN

ETER ey

References

[1] Mark T. Weller,“Inorganic Materials Chemistry",
Oxford University Press, 1995.

[2] SN. Choi and B.H. Lee, "Synthesis of ZnO-

Al 03;-Cr,03 System with CrCls", J. Korean Cer. Soc.
46(4), p.372-378, 2009.

[3] Peter A. Lewis, "Pigment Handbook", John Wiley &
Sons, 1988.

[4] Duncan W. Bruce,“Inorganic Materials Series", John
Wiley & Sons, 2011.

[5] R.C. Jeller, Pigm. Resin Tech., 7, p.4, 1978

3106



IR A W S0 #’E 9

2 M| Z(Sae-Joong Oh) BB

* 19849 29 : AEfigtw gkl
sjshgala (ZEHAAD

e 19938 59 : Polytechnic Univ.
(3)) shstgstal (st

e 1985 5¢ ~ 1988y 7¢¥
KIST §F-g-53F A4 44

° 19949 3¢9 ~ A : AEAE
2 gyselEste i

3107




<<
  /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 1.4
  /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 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 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 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 0.15
    /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 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 0.15
    /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 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 ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /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.)
  >>
  /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


