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Improvement of Multiply Board Properties
with Starch Spraying

Jeong Yong Ryu*1 and Hak Lae Lee'
(Received July 1, 2007: Accepted August 24, 2007)

ABSTRACT

Frequently spraying of natural starch slurry onto the formed wet web has been adopted to improve proper-
ties of paperboards. This conventional starch spraying technique, however, becomes less effective in
strength improvement. In this study the effects of various factors including wet web dryness, quantity
of starch slurry sprayed, and drying temperature on paperboard properties were investigated.
Migration of starch granules into the webs appeared to cause a reduction in plybond strength when the
web dryness was lower than this level. Wet webs should contain enough water to swell the starch gran-
ules, and at the same time they should be heated to a temperature high enough for complete cooking of
the sprayed starches to occur. This suggested that preheating of the wet web can be employed to improve
the plybond strength.

Keywords : Starch spray, internal bond strength, ring crush strength, dryness, preheating
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Table 1. Characteristics of starches
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4 7% QAR 1 o) 27 UeRgT

22 DI} RS ST A AL
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Z=7FS7Fetol et 11 A == AstE ST S AR
2 2o x AstA ] AE7F 2FgE OCS T (Oxidized
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Fig 12 Y 2471% o] §3to] 2 Aol 7

25 34T ZFfolrt. 7oAk K vie} o]
o222 oa 2 3t AEL Al E]of TA|Glo] SA
Y REE Uetfl o, eu o7t B2 S

Necs” ocs ¥ ocs ¥ Tapioca Starch
Mean Granule Size (um) 13.32 13.26 13.72 14.82
Gelatinization Temperature(°C) 6272 55~65 5060 58~179
Amylose Contents (%) 24.0 24.0 24.0 16.7

NCS : Natural corn starch

2 OCS I : Oxidised corn starch [

? 0CS II : Oxidised corn starch I
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Fig. 1. Particle size disttibutions of starch granules
of NCS, OCS I, OCS II and Tapioca.
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Fig. 2. Photographs of NCS, OCS I and OCS 1T
granules dipped in hot water of three
temperature levels.
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Blotting papers.

Press felt.

Two wet webs with wire mesh on both
sides

Press felt (Double layer, 1500 g/m").

Blotting papers (basis weight 320 g/mz,
five sheets).

@

After press, heating for 3, 6 + cooling for
3, 6 min.

LiLbbl

Two wet webs with wire meshes on both
sides

Lillbil

Continuous suction at low vacuum
(b)
Fig. 6. Amangement for web dryness control in

pressing and hot air drying
(a) : pressing  (b) : hot air drying.
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significant reduction of Scott internal bond
strength for all webs.
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Fig. 8. The effect of wet web dryness on the
ring crush strength of two-ply handsheets.
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Table 2. Ratio of starch covered area of paper
surface versus amount of starch

spraying

Amount of starch sprayed (g/mz) Coverage (%)

0.5 3.44

1.0 6.88

1.5 10.32

2.0 13.76
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