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A Study of Sheet Gloss Nippon A&L INC.
Latex Research Center

Noriko KiTtaAMURA

The tendency to improve the quality of coated paper becomes more and more marked in these
years. In connection with this, the demand of increasing sheet gloss of coated paper is also rising.

In our previous paper, we studied sheet gloss and surface roughness of coated paper and found
the good relation between sheet gloss and roughness-width larger than pigment size.

In this paper, we focus on the effect of volume change of coating color and constriction of
base paper during drying process on surface roughness. To study the properties of coating color
and the constrictions of base substance, coating colors are prepared changing in total solids,
pigments and water retention agents and are coated on base paper and polyester film.

The result shows that sheet gloss of coated paper depends strongly on volume change of coat-
ing color during drying process ; the smaller the volume change of coating color during dry-
ing process, the higher the sheet gloss of coated paper. This tendency is same in case of coat-
ing on base paper and coating on polyester film. Namely, the coating color, the volume change
of which is small during drying process, gives high sheet gloss to the coated paper and such
influence is superior to that of the constrictions of base paper which arise from the poor water
retention of coating color.
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11558 Coating Color Recipe

A B C D E F
No.1 Clay (pph) 100 50 50
Fine Clay (pph) 50
Delaminated Clay (pph) 50
GCC (pph) 50 50 50 100 50
Starch (pph) 3 3 3 3 3
CMC (pph) 0.15
Latex* (pph) 10 10 10 10 10 10
Solid Content (%) 64,60,56 60 60 60 68,64,60 60

GCC: Ground Calcium Carbonate
Latex: 150nm¢
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11578 Coating, Drying, Calendering

Coating Coater MLC-100L
Coating Speed  10m/min, 1m/min
Coat Weight 14g/m?
Drying Air Temp. 2100
O Airflow 36m/sec
Oven Temp. 13500
Drying Time 5 sec
Non-calendered, 500 x 20kg/cm,
5000 x 100kg/cm

Calendering
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119 578 Relation of Sheet Gloss, Surface Roughness
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1% Property of Coating Color

Solid AAGWR  Sediment
Coating Color Content ~ BFV HSV  Dewatering Volume
()  (mPas) (mPas) (g/m? (k)
A No.1 Clay 100pph 64 1790 50 53.4 O
A 1 60 830 25 68.3 58
A t 56 400 15 81.6 O
B No.1 Clay 50pph 60 520 23 87.7 58
C Fine Clay 50pph 60 484 19 98.3 59
D Delaminated Clay 50pph 60 576 30 81.2 60
E GCC 100pph 68 1646 45 55.2 |
E t 64 680 28 78.8 O
E t 60 266 18 97.9 55
F No.1 Clay 50pph (CMC) 60 640 17 115.7 63

BFV: Brookfield Viscosity
HSV: High-shear Viscosity
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Sheet Gloss (%)

Surface Roughness Sm (um)

Solid Content

Coating Color @ Calendering Calendering
0,
Non-calendered  20kg/cm 100kg/cm  Non-calendered  20kg/cm 100kg/cm

A No.1 Clay 100pph 64 28.6 61 71.3 23.7 15.5 13

A 1 60 26.3 58.2 69 23.6 15 134
A 1 56 24.2 57 67.6 24.8 15.4 13.3
B No.1 Clay 50pph 60 20.8 49.9 63.2 26.5 15.5 13.5
C Fine Clay 50pph 60 24 51.8 64.2 24.8 15.8 12.9
D Delaminated Clay 50pph 60 19.4 48.1 61.3 24 15.3 12.7
E GCC 100pph 68 20.6 39.9 52 25.8 15.1 13.2
E 1 64 17.1 37 49.5 27.9 16.7 14.1
E 1 60 14.5 34.5 46.7 28.1 16.9 14.1
F No.1 Clay 50pph (CMC) 60 22.3 55.7 69.1 28.7 17.6 14.6
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11563 Sheet Gloss of Coated Samples (Paper and

Film)
Solid Sheet Gloss of Volume
Coating Color Content Non-calendered Sample (%) Change
%) Coated Paper  Coated Film (%)
A No.1 Clay 100pph 64 28.6 49.6 ]
A t 60 26.3 48.7 31.8
A t 56 242 473 ]
B No.1 Clay 50pph 60 20.8 339 40.1
C Fine Clay 50pph 60 24.0 42.5 40.4
D Delaminated Clay 50pph 60 19.4 30.4 39.7
E GCC 100pph 68 20.6 35.9 ]
E t 64 17.1 24.8 432
E 1 60 14.5 24.1 ]
F  No.1 Clay 50pph (CMC) 60 223 41.0 35.8
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(a) Small Volume change
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(b) Large Volume change
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