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ABSTRACT

Structural stability and shock absorption are important properties for corrugated board. In order to main-
tain structural stability, adhesive properties between top/bottom liners and corrugated medium are not
only essential but also important for productivity and product quality. Borax has been an essential in-
gredient in corrugating adhesive solution. Borax increases viscosity, bonding between starchs and green
adhesive bond. The objective of this research is to improving adhesive strength and viscosity stability
by adding cross-linking agent instead of borax.

Rheology and penetration of main starch gelatinization slurry were affected by borax addition level.
Borax increased viscosity and decreased viscosity stability, while cross-linking additives increased vis-
cosity stability and adhesive strength by anchoring effect.
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Table 1. Properties of cross-linking agent
Ionic character Viscosity(cPs, 10%, 217C) pH

Cross-linking agent Anionic 5 3.5-4
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Table 2. Specification of main starch slurry depending on borax addition level
) Borax(%)
Water Main starch Total
0 1.5 2.5 3.5
Weight(g) 22.7 2.27 0 0.03 0.05 0.12 25.0
Table3. Specification of main starch slurry depending on cross-linking agent addition level
) Cross-linking agent(%)
Water Main starch Total
0 3 5 7 9
Weight(g) 22.7 2.27 0 0.06 0.10 0.14 0.18 25.0
Table 4. Formulation of carrier part for starch solution
) NaOH(33% soln.)
Water Carrier starch Total
NaOH Water
Weight(g) 110.0 13.7 2.1 4.2 130.0

Concentration(%) 12.5
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Table 5. Formulation of carrier part for starch solution containing borax

; Borax(%
Water Main X(%) Total
starch 0 15 25 35
Weight(g) 180.0 64.0 0 1.0 1.6 2.2 244.0 245.0 245.6 246.2
Concentration(%) 3H5

Table 6. Formulation of carrier part for starch solution containing cross-linking agent

: Cross-linking agent(%)
Water Main Total
starch 0 3 5 7 9
Weight(g) 180.0 64.0 0 19 32 44 57 2440 2459 2472 2497
Concentration(%) 355
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Table 7. RV A paste properties of main starches depending on borax addition level

Type Pasting temp. (C) Max. vis. (cPs) Breakdown (cPs) Setback (cPs)
Borax 0% 83.2 1760 376 514
Borax 1.5% 76.8 3000 1840 1820
Borax 2.5% 77.5 4250 2940 3550

Borax 3.5% 78.3 5240 3920 4600




A WA A PP AT AR Y B4 huA e 2 71

Table 8. RV A paste properties of main starches depending on cross-linking agent(CLA) dosage

Type Pasting temp. (C) Max vis. (cPs) Breakdown (cPs) Setback (cPs)
CLA 0% 83.2 1760 376 514
CLA 3% 79.1 2500 389 554
CLA 5% 79.1 2700 356 338
CLA 7% 78.4 2810 405 287
CLA 9% 79.2 2880 481 139
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Fig. 2. Effect of borax addition on gelatinization Fig. 3. Effect of cross-linking agent on gelatinization
of main starch slumry. of main starch slurry.
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Fig. 5. Starch penetration into paper’s thickness
direction after borax 2.5% addition and
cross-linking agent 7% addition.
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