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Design for the Coated Layer suitable with Conductivity Ink
for RFID( 1)

—Effect of coated weight and calender pressure on coated paper—

Hae-Sung Jung, Byoung-UK Cho, Chang-Kuen Kim' and Yong-Kyu Lee'
(Received July 27, 2011: Accepted August 22, 2011)

ABSTRACT

This study was carried out in order to evaluate the effect of coated weight and calender pressure on con-
ductivity of printed RFID tags. The printed RFID tags have been manufactured with gravure printing and
it has been well known that the efficiency of printed RFID tags is influenced by surface properties of
substrate. In this study, coated paper was prepared with four different coated weight and three different
calender pressure. After printing conductivity ink on coated paper, surface resistance was measured to
evaluate the efficiency of the printed RFID tag. It was found that, with increasing of coated weight and
calender pressure, the paper gloss, smoothness, brightness and gravure printability were improved while
the surface resistance of the printed RFID tag was decreased.
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Table 1. Properties of pigment

Pigment Clay
Type powder
pH 7.0
Viscosity(cPs) -
Solids content(%) 99.9
Brightness(%) 87.5
Company Engelhard USA

213 Hreld & 7|l FIHA|

H}ol ] = 2}ell ~(Lutex 701, LG-chemical, Korea)
= AMREHGaL, 1 BALS Table 29F Zrh BAA
(WY-117, A 5}3}), &84 (NOPCOTE C-104, San
nopco, Korea), W=2H4(WR-30N, $-214HY)), S A
(WR-330N, 9-204Ke])2 7]e} 1714 2 AFSssich

Table 2. Properties of latex

Solids Particle  Viscosity 5 Gel
content size (&) (cPs) Tg (C) content
(%) (%)
50.0 1650 300 25 80

21,4 A3

9J3%= NINK-Ag WM5035 (ABC NanoTech,
Korea) 9l & e )47 Sojgli A=A 24 9=
£ AHESHLAL, B4 Table 33} At

Table 3. Properties of conductive silver ink-jet

ink
Solids content (%) 50
Particle size (nm) 20
Viscosity (cPs) 15
Specific gravity 1.40

Surface tension

(dyne/cm) 30

o
S22 Table 42} o] HjFHso] A ekt
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Table 4. Formulations of coating color (unit : pph)
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Table 6. Condition for Helio test

Clay 100
Binder 20
NaOH 0.12

Dispersant 0.02
Lubricant 0.50
Insolubilizer 1.00
Thickener 0.10
Solids content(%) 60

Table 5. Properties of coating color

Water retention(g/m’)
98.2

Viscosity(cPs)
577

H7hohol Lefel WEl 2 oF 1SK7E WAt F, 212 3
Z7A, vl e, S2A, 53 202 Bk
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Table 5¢} 2t} T3] Ar = - A E A (DV-II
Viscometer, Brookfield, U.S.A)E AF-&-3}o] 24 (60
rpm, No. 4 spindle)3} %13, pH= pHEA 7] (PB-11,
Sartorius Korea. Ltd) & AF&3l9 on], HpAdo B
A =2 7](Water retention meter, AA-GWR, Kaltec
scientific inc, U.S.A)E AF&-3}0] 30% 591 &4=3t oF
o2 Briehent.

222 TZ2X| M=

T3 Asg HixlE 7 F (K-control coater, RK print
Coat Instrument Ltd, U.K)Z A}-8-5}o] Y| o) =35
5,7,18gm’ 0.2 HH TX3F 5, 105C 2 GE Az
(YJ-8600D, Yujin Electronics, Korea)ol| 4 3027t A 23}
ot 773 A (Supercalender, Beloit Corporatiom,
U.S.A)E AFg310] ©% 707, 9F2 150,250, 350 psi
2 717} = ZTH 0] cotton filled roll& . 2 3F5}A| 8}o]
28] B34 AL,

223 E3X| 28453

EFA] BEAL A AL (PPS, L&W, Sweden), 9 %]
Zel(Gloss meter, Model T480A, Technidyne corp,
U.S.A)), A &= (Elrepho 3300, Datacolor, International,
US.A)E =A319th

Constant speed pressure
(m/s) (N)
1.0 400

Ink

Helio test Helio test Ink
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Fig. 1. ASTM F1896-98.
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Fig. 2. Effects of coated weight and calendering
pressure on the paper gloss of coated paper.
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Fig. 3. Effects of coated weight and calendering
pressure on the roughness of coated paper.
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Fig. 4. Effects of coated weight and calendering
pressure on the brightness of coated paper.

Fig. S. Effects of coated weight and calendering
pressure on the missing dot of coated paper.
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Fig. 6. Effects of coated weight and calendering
pressure on the surface resistance of coated

paper.
Ao 4 QH5A4 T Bz AP S W AL 34l
o 4 At
3.4 HHXTO 0xl= B
Fig. 62 A4 A5 A4 T W A SHT
Aztolch. 1ol A Bz ule} o] mgfTt A
orel o] 271 EUAGS A A AR A A
B2 ARG e Te e ofe o= A=A 9
5 4 Ao Qe At A=A A
A gUAGe] 2 A wm o ALSE o WHT A
o] ek 27k A sheiek” whetbA] w3t A
A Sk ma Ao 2 JE S Bt e = o
o] A J2Y A A S FPAA T2 A
o At Kool
4. 2 E

& AN E BEA A2 5 T BT, AYY
2715 WBHAIA RFID A=A o] 2 gt B4
= Alzstant. 7L vk ot

I g & at AT FH 2 5771 ey A o)
A s FEE, W s FAE YT

2. =BT A el 7M7) aehof ol

AT ol e Tt B .

Zol7]& 43(3) 2011

A PR ol R A e F
bk mg A o] BEEE AAAZ ] o Roleha wek
ek,

R R EE A LR DECE
W AGS A

A7 Aol w2 B3 A e Sk
N ECRREE DEDE: R E R FEE
o= Slggick AP 4 AL AL LT} U
s dlgbyo] g Aoz TaEh 2 et A
QA7 A Bl A H oI ERA L HEA 9= Q)
Aol A ste] 32719 7)< W 4 912 Aolet
ArEgt,

I8 EE

1. Mario A Cruz, Mararet Joyce, Paul D. Fleming,
Marion Rebros, Alexandra Pekarovicova, "Surface
Topography Contribution to RFID Tag Efficiency
Related To Conductivity", TAPPI Coating and Graphic
Arts Conference, 2007

2. o5&, AA5, RFID 2] 57| 4 2}-g-of 3k A, ot
=+3ZA8ES] ], 144, 1Z, pp.15~22(2008).

3. Lee, H. L., How can we solve the problem of print mot-
tle?, Journal of Korea TAPPI 34(1):64-71(2002)

4. Jung, H. S., Kim, C. G. and Lee, Y. K., Desin of the
coated layer suitable with conductive ink for RFID
(1)-Effect of coating color components on the surface
resistance of conductivity ink, Journal of Korea
TAPPI 43(1): 17-22 (2011).

5. o] &+, “Fol=E8, 7 st Al x|F-ek3, pp.
59~60 (2008).

6.Lee, Y. K., Kim, C. G. and Lee, K. S., Effect of calen-
dering variables on the properties of coated paper,
Journal of Korea TAPPI, 33(2):49-57 (2001).

7. Prakash B. Malla at etc. "The effects of pigment type
and pore structure on optical properties and LWC pa-
per", 2000 TAPPI Coating Conference and Trade
Fair. 2000




<<
  /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 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts 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
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
    /AGaramondPro-Regular
    /ahn2006-B
    /ahn2006-L
    /ahn2006-M
    /AmiR-HM
    /Apple-Chancery
    /Arial-Black
    /Arial-BoldItalicMT
    /Arial-BoldMT
    /Arial-ItalicMT
    /ArialMT
    /ArialNarrow
    /ArialNarrow-Bold
    /ArialNarrow-BoldItalic
    /ArialNarrow-Italic
    /Batang
    /BatangChe
    /BookAntiqua
    /BookAntiqua-Bold
    /BookAntiqua-BoldItalic
    /BookAntiqua-Italic
    /BookmanOldStyle
    /BookmanOldStyle-Bold
    /BookmanOldStyle-BoldItalic
    /BookmanOldStyle-Italic
    /BookshelfSymbolSeven
    /Calibri
    /Calibri-Bold
    /Calibri-BoldItalic
    /Calibri-Italic
    /Cambria
    /Cambria-Bold
    /Cambria-BoldItalic
    /Cambria-Italic
    /CambriaMath
    /Candara
    /Candara-Bold
    /Candara-BoldItalic
    /Candara-Italic
    /Century
    /CenturyGothic
    /CenturyGothic-Bold
    /CenturyGothic-BoldItalic
    /CenturyGothic-Italic
    /CenturySchoolbook
    /CenturySchoolbook-Bold
    /CenturySchoolbook-BoldItalic
    /CenturySchoolbook-Italic
    /ChosunilboNM
    /ComicSansMS
    /ComicSansMS-Bold
    /Consolas
    /Consolas-Bold
    /Consolas-BoldItalic
    /Consolas-Italic
    /Constantia
    /Constantia-Bold
    /Constantia-BoldItalic
    /Constantia-Italic
    /Corbel
    /Corbel-Bold
    /Corbel-BoldItalic
    /Corbel-Italic
    /CourierNewPS-BoldItalicMT
    /CourierNewPS-BoldMT
    /CourierNewPS-ItalicMT
    /CourierNewPSMT
    /Dotum
    /DotumChe
    /EstrangeloEdessa
    /ExpoM-HM
    /FranklinGothhvy
    /FranklinGothic
    /FranklinGothic-Bold
    /FranklinGothic-BoldItalic
    /FranklinGothicCondensed
    /FranklinGothic-Italic
    /FranklinGothic-Medium
    /FranklinGothic-MediumItalic
    /FranklinGothlte
    /FZSY--SURROGATE-0
    /FZXBSFW--GB1-0
    /FZXBSJW--GB1-0
    /Garamond
    /Garamond-Bold
    /Garamond-Italic
    /Gautami
    /Georgia
    /Georgia-Bold
    /Georgia-BoldItalic
    /Georgia-Italic
    /Gulim
    /GulimChe
    /Gungsuh
    /GungsuhChe
    /H2gprM
    /H2gsrB
    /H2gtrE
    /H2gtrM
    /H2hdrM
    /H2mjrE
    /H2mjsM
    /H2mkpB
    /H2porL
    /H2porM
    /H2sa1M
    /H2wulL
    /HaansoftBatang
    /HaansoftDotum
    /Haettenschweiler
    /HeadlineR-HM
    /Helvetica
    /Helvetica-Bold
    /Helvetica-BoldOblique
    /Helvetica-Narrow
    /Helvetica-Narrow-Bold
    /Helvetica-Narrow-BoldOblique
    /Helvetica-Narrow-Oblique
    /HelveticaNeue-HeavyCond
    /HelveticaNeueMedium
    /Helvetica-Oblique
    /HYbdaL
    /HYbdaM
    /HYbsrB
    /HYcysM
    /HYdnkB
    /HYdnkM
    /HYgprM
    /HYgsrB
    /HYgtrE
    /HYhaeseo
    /HyhwpEQ
    /HYkanB
    /HYkanM
    /HYKHeadLine-Medium
    /HYmjrE
    /HYmprL
    /HYnamB
    /HYnamL
    /HYnamM
    /HYporM
    /HYsanB
    /HYsnrL
    /HYsupB
    /HYsupM
    /HYtbrB
    /HYwulB
    /HYwulM
    /Impact
    /Kartika
    /Latha
    /LucidaConsole
    /LucidaSans
    /LucidaSans-Demi
    /LucidaSans-DemiItalic
    /LucidaSans-Italic
    /LucidaSansUnicode
    /MagicR-HM
    /MalgunGothicBold
    /MalgunGothicRegular
    /Mangal-Regular
    /MaturaMTScriptCapitals
    /MDAlong
    /MDArt
    /MDEasop
    /MDGaesung
    /MDSol
    /Mhansek
    /MHunmin
    /MicrosoftSansSerif
    /MingLiU
    /Mla
    /MoeumTR-HM
    /MonotypeCorsiva
    /MS-Gothic
    /MS-Mincho
    /MSOutlook
    /MS-PGothic
    /MS-PMincho
    /MSReferenceSansSerif
    /MSReferenceSpecialty
    /MS-UIGothic
    /MVBoli
    /NewGulim
    /NSimSun
    /PalatinoLinotype-Bold
    /PalatinoLinotype-BoldItalic
    /PalatinoLinotype-Italic
    /PalatinoLinotype-Roman
    /PMingLiU
    /PyunjiR-HM
    /Raavi
    /San02M
    /SandJg
    /SandKm
    /SandTg
    /SandTm
    /SeoulHangangM
    /SeoulNamsanM
    /SeUtum
    /SHeadG
    /Shruti
    /SimHei
    /SimSun
    /SinMyungJoyakja
    /Sylfaen
    /SymbolMT
    /TaeM
    /Tahoma
    /Tahoma-Bold
    /Times-Bold
    /Times-BoldItalic
    /Times-Italic
    /TimesNewRomanPS-BoldItalicMT
    /TimesNewRomanPS-BoldMT
    /TimesNewRomanPS-ItalicMT
    /TimesNewRomanPSMT
    /Times-Roman
    /Trebuchet-BoldItalic
    /TrebuchetMS
    /TrebuchetMS-Bold
    /TrebuchetMS-Italic
    /TSThgrgl
    /Tunga-Regular
    /Verdana
    /Verdana-Bold
    /Verdana-BoldItalic
    /Verdana-Italic
    /Vrinda
    /Webdings
    /Wingdings2
    /Wingdings3
    /Wingdings-Regular
    /YDIGasiIIB
    /YDIYGO120
    /YDIYGO330
    /YDIYMjO150-KSCpc-EUC-H
    /YDIYMjO220
    /YDIYMjO230
    /YDIYMjO240
    /YDIYMjO320
    /YDIYMjO330
    /YDIYMjO340
    /YDIYMjO350
    /YDIYMjO360
    /YDSAH
    /YetR-HM
    /ZWAdobeF
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -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
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /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
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /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 ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /Unknown

  /Description <<
    /ENU (Use these settings to create PDF documents with higher image resolution for high quality pre-press printing. The PDF documents can be opened with Acrobat and Reader 5.0 and later. These settings require font embedding.)
    /JPN <FEFF3053306e8a2d5b9a306f30019ad889e350cf5ea6753b50cf3092542b308030d730ea30d730ec30b9537052377528306e00200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /FRA <>
    /DEU <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
    /CHS <FEFF4f7f75288fd94e9b8bbe7f6e521b5efa76840020005000440046002065876863ff0c5c065305542b66f49ad8768456fe50cf52068fa87387ff0c4ee575284e8e9ad88d2891cf76845370524d6253537030028be5002000500044004600206587686353ef4ee54f7f752800200020004100630072006f00620061007400204e0e002000520065006100640065007200200035002e00300020548c66f49ad87248672c62535f0030028fd94e9b8bbe7f6e89816c425d4c51655b574f533002>
    /CHT <FEFF4f7f752890194e9b8a2d5b9a5efa7acb76840020005000440046002065874ef65305542b8f039ad876845f7150cf89e367905ea6ff0c9069752865bc9ad854c18cea76845370524d521753703002005000440046002065874ef653ef4ee54f7f75280020004100630072006f0062006100740020548c002000520065006100640065007200200035002e0030002053ca66f465b07248672c4f86958b555f300290194e9b8a2d5b9a89816c425d4c51655b57578b3002>
    /KOR <>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


