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Use of Agar as Surface Sizing Materials in Papermaking
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ABSTRACT

Agar-agar extracted from red algae was used as a surface sizing material for paper after filtering, bleach-

ing, and viscosity adjustment by oxidative depolymerization. Oxidized starches from corn and tapioca
were compared to agar-based surface size in the respects of paper surface modification, strength improve-
ment, and printability. Agar-based surface size showed high strength improvement and good printability
as much as starch-based ones except film forming ability, which may be improved by adding additives,
and demonstrated its great potential to be used as inexpensive and high quality surface size in future.
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Table 1. Properties of basepaper

Properties Measured values
Basis Weight (g/mz) 87
Thickness (pm) 110
Density (g/cm3) 0.74
Opacity (%) 90.93
Brightness (%) 88.26
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T'able 2. Specification of surface sizing materials

Properties Agar Corn  Tapioca

Appearance Powder Powder Powder
Moisture (%) 12+2 12+£2 1242
pH (10% sol.) 7405 7405  7+0.5
Brookfield viscosity 1242 1022 1543

(at 50°C, 10% conc., cPs)
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Table 3. Properties of surface sized paper
Basis Pickup ~ BreakingL. Bright- ' Air Taber stiffness
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Agar 724 073 566 691 210 855  85.64 305 4373 362 1.89

12 cPs
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Fig. 1. Micographs of surface sized paper by SEM.
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a: no surface size, b: corn, c: tapioca, d: agar

Fig. 2. Influence of surface sizing materials on
the dry pick of paper.
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Fig. 3. Influence of surface sizing materials on
the wet pick of paper.
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Fig. 4. Influence of surface sizing materials on
the ink set-off of paper.
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Fig. 5. Influence of surface sizing materials on
the 2-color trapping of paper.

Table 4. Result of Printability Analysis using GSA Image Analyzer

Item Base paper Corn Tapioca Agar

Dry Pick Tack Value 13, (%) 1.09 21.56 45.47 12.48
Wet Pick Tack Value 10, (%) 0.18 9.20 9.15 10.08

Ink Set-off ISO (%) 57.78 46.78 46.78 65.09
2-Color Trapping 2-CT(%) 30.62 44.56 56.27 64.20
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3.5.5 Ink Repellence
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Fig. 6. Influence of surface sizing materials on
the ink repellence of paper.
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