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- Optical Properties of Coated Papers Affected by Coating
Pigment Composition and Coat Weight
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ABSTRACT

A study was carried out to investigate such optical properties of coated papers as
brightness, opacity and gloss affected by the coating pigment composition and coat
weight using clay, ground calcium carbonate, precipitated calcium carbonate, and
plastic pigment as pigments. The effects of drying methods and supercalendering on
optical properties were also evaluated.

Gloss increased abruptly while brightness and opacity decreased slightly by
supercalendering due to surface smoothing and consolidating effects of the coating
layers. Optical properties changed little by drying methods. Pigment composition
showed significant influences on optical properties. Brightness of coated papers
decreased or increased linearly as the coat weight was increased depending on the
pigment composition, while opacity increased linearly for all formulations. Gloss
increased abruptly at low coat weights for all formulations and approached a
plateau value at coat weight of 15-20g/m?. Third order polynomial regression
equations relating the coat weight with gloss have been derived and tabulated. ‘
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Table 1. Pigment compositions used in coating
color formulation

Notation Pigments (pph)

Clay100 Clay100

CG82 Clay80:GCC20

CG64 Clay60:GCC40

CG46 Clay40:GCC60

CG28 Clay20:GCC80

CPL91 Clay90:Plastic pigmenl0
CPL82 Clay80:Plastic pigment20
PL100 Plastic pigment100
CP82 Clay80:PCC20

Cpr64 Clay60:PCC40

PCC100 PCC100
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Table 2. Optical properties of hot air dried coated papers with clay and GCC before and after supercalendering.

Samples Before supercalendering After supercalendering
Brightness Gloss Opacity Brightness Gloss Opacity
CLAY100 85.63 38.08 89.90 84.53 70.50 87.10
CG&2 86.28 36.05 © 8958 84.93 66.90 88.18
CG64 8663 3348 89.73 86.08 61.68 88.63
.CG46 87.35 31.28 90.55 87.25 57.60 88.28
CG28 87.70 27.68 89.53 87.55 5453 88.48

GCC100 88.23 26.93 89.63 88.18 47.83 87.60

Table 3. Optical properties of hot air dried coated papers with clay and PCC before and after supercalendering.

Samples Before supercalendering After supercalendering
Brightness Gloss Opacity Brightness Gloss Opacity
CLAY100 85.63 38.08 89.90 84.53 70.50 87.10
CP82 87.05 35.65 90.85 86.03 68.13 88.33
CP64 88.10 30.95 90.60 8743 63.95 89.00
PCC00 90.00 21.85 91.23 90.05 47.18 89.20

Table 4. Optical properties of hot air dried coated papers with clay and plastic pigment before and after supercalendering

Samples Before supercalendering After supercalendering
Brightness Gloss Opacity Brightness Gloss Opacity
CLAY100 85.63 38.08 89.90 84.53 70.50 87.10
CPL91 86.48 44.85 90.28 85.13 74.98 87.90
CPL82 87.45 48.90 90.38 86.03 77.95 88.58
PL100 90.88 62.53 91.30 89.58 71.73 89.38
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Fig. 1. Brightness of hot air dried coated papers with
clay and ground calcium carbonate as pigment
as a function of coat weights.
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Fig. 3. Brightness of hot air dried coated papers with
clay and precipitated calcium carbonate as
pigment as a function of coat weights.
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Fig. 2. Opacity of hot air dried coated papers with clay
and ground calcium carbonate as pigment as a
function of coat weights.
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Fig. 4. Opacity of hot air dried coated papers with clay
and precipitated calcium carbonate as pigment
as a function of coat weights.
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Fig. 5. Brightness of hot air dried coated papers with
clay and plastic pigment as pigment as a
function of coat weights.
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Fig. 6. Opacity of hot air dried coated papers with clay
and plastic pigment as pigment as a function of
coat weights.
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Fig. 7. Gloss of hot air dried coated papers with clay
and ground calcium carbonate as pigment as a
function of coat weights,
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Table 5. Regression coefficients for the gloss of clay and GCC coated papers

Drying Regression coefficients
Sample Method a b c d R?
Clay100 Air 0.00265 -0.25305 7.5731 1.0780 0.97982
Blower 0.00587 -0.39747 8.9727 5.4379 0.97468
CG82 Air 0.00242 -0.22574 6.8479 -0.8030 0.95283
_ Blower 0.00233 -0.24922 7.8595 -10.5270 - 0.94518
CG64 Air 0.00169 -0.18374 5.9250 6.8444 0.98330
Blower 0.00050 -0.15350 5.7572 7.8134 0.98727
CG46 Air 0.00056 -0.15206 5.8485 1.5017 0.97686
Blower -0.00104 -0.08036 4.9163 4.4258 0.98289
CG28 Air 0.00094 -0.13825 5.0974 2.7783 0.98253
Blower -0.00149 -0.02489 3.4897 10.0910 0.98388
GCC100 Air 0.00231 -0.24187 7.0058 -9.8796 0.97561
Blower 0.00123 -0.16083 5.5795 -4.7481 0.98722

Gloss = aX’+ b + X + d (X = coat weight)

(32)
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Fig. 9. Brightness of hot air dried coated papers with

clay and plastic pigment as pigment as a
function of coat weights.

Table 6. Regression coefficients for the gloss of clay and PCC coated papers.

Drying Regression coefficients
Sample Method a b c d R
CPo4 Air 0.00455 -0.36936 9.7405 -14.8520 0.97592
Blower 0.00306 -0.25110 6.7763 7.2561 0.98026
CP82 Air 0.00539 -0.43332 11.3240 -24.6880 0.95729
Blower 0.00468 -0.37503 9.7587 -11.7100 0.98056
PCC100 Air 0.00196 -0.17236 5.0335 3.3624 0.97370
Blower 0.00263 -0.22313 6.1181 -4.4332 0.97308
Gloss = aX' + bX’ + ¢X + d (X = coat weight)
Table 7. Regression coefficients for the gloss of clay and plastic pigment coated papers.
Drying Regression coefficients
Sample Method a b c d R’
CPL91 Air 0.00446 -0.32859 8.0489 12.4230 0.98085
Blower 0.00347 -0.28221 7.5425 12.4280 0.98740
CPL82 Air -0.00174 -0.09718 6.4646 '4.3145 0.97415
Blower 0.00023 -0.23330 9.1857 -10.8750 0.96506
PL100 Air 0.00922 -0.52867 10.0510 14.3710 0.94263
Blower -0.00636 -0.00203 5.1810 23.1070 0.93073

Gloss = aX + bX* + cX + d (X = coat weight)
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