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ABSTRACT

Application methods of chemicals were investigated to minimize strength reduction of
corrugated boards under the high humidity environment encountered in the cold chain
system. Starch insolubilizers were introduced in the starch solution preparation of the
Stein hall method and their insolubilization effect of starch binder were estimated. The
performance of water repellent agents(WRA) and moisture proof agents(MPA) were eval-
uated in terms of water and moisture resistance. And effects of the combination of the
chemicals and the coating method were also examined.

Addition of the polyamine polyamide insolubilizer to the main part in the Stein hall process
improved the binding force and water resistance of starch, which contributed to minimize
the strength reduction of paper under the high humidity environment. AZC and Glyoxal
type insolubilizers could not be used in the experiment due to an excessively increased
viscosity of starch solution and the poor stability.

Conventional WRA treatment to the base paper enhanced water and moisture resistance
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very slightly even though water repellency of the paper reached R10 by the treatment.
MPA showed excellent performance than WRA not only in water and moisture resistance
but in water repellency. Double coating on paper with MPA was more effective than
the single coating at the same coating weight. A newly developed MPA showed excellent
performance and runnability only by a single coating instead of a double coating.

Keywords: water resistance, cold chain system, corrugated board, insolubilizer,

water repellent agent, moisture proof agent
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Table 1. Specifications of insolubilizers used in the experiment.

SI'-1 SI-2 SI-3 SI-4
Chemi_cgl Polyam%ne Polyamine Ammonium Zirconium Glyoxal derivatives
composition polyamide polyurea Carbonate (AZC)
Solid(%6) 30 30 30 20
pH 7.0 7.0 9.0 6.0
(\C’ ;ngitcy) 20 30 10 40
Tonicity Cationic Cationic Anionic Anionic

* : Starch Insolubilizer
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Table 2. Specifications of water repellent agents and moisture proof agents used in the experiment

WRA-1" WRA-2 MPA-1" MPA-2 MPA-3
Cheml.c ?l Wax emulsion Wax emulsion A'cryl'lc A.CWI.IC A.CWI.IC
composition derivatives derivatives derivatives
Solid(%) 40.0 35.0 48.0 40.0 40.0
pH 9 9 9 9 9
Viscosity
(cP, 20C) 300 300 300 200 180

* WRA : Water Repellent Agent
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Table 3. The carrier part recipe for preparing the starch solution containing borax

starch water

NaOH (209 soln) total

dosage(g) 15.80 131.7

10 157.5

starch moisture @ 13%

concentration(%)

10.0%

Table 4. The main part recipe for preparing the starch solution containing borax

borax (%)
water starch total
25
dosage(g) 170.02 66.38 1.80 238.20
concentration(%) 25.0(%)
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Table 5. The main part recipe for preparing the starch solution containing insolubilizer A

- &o]71& 36(2) 2004

insolubilizer A (%) | borax(%6)
water starch total
15 | 30 | 45 25
dosage(g) 170.73|171.44(172.16| 66.38 | 357 | 7.14 | 10.71 1.80 124248 | 246.76 |251.05
concentration(%) 25.0(%)
Table 6. The main part recipe for preparing the starch solution containing insolubilizer B
insolubilizer B (%) |borax(%)
water starch total
15 | 30 45 2.5
dosage(g) 170.73|171.44| 17216 | 66.38 | 357 | 7.14 | 10.71 1.80 |242.48| 246.76 | 251.05
concentration(%) 25.0(%)
Table 7. The main part recipe for preparing the starch solution containing insolubilizer C
insolubilizer C (%) | borax(%)
water starch total
30 | 50 | 70 25
dosage(g) 171.45| 1724 | 17335 166.38 | 7.15 [11.92 | 16.68 1.80 246.78 | 252.50 |258.21
concentration(%) 25.0(%)
Table 8. The main part recipe for preparing the starch solution containing insolubilizer D
insolubilizer D (%) borax (%)
water starch total
, 10 | 20 | 30 25
dosage(g) 169.31 | 168.59 | 167.88 | 66.38 | 357 | 7.14 | 10.71 1.80 [241.06 | 24391 |246.77
concentration(%6) 25.0(96)
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Table 9. Application methods of water repellent agents and moisture proof agents on base paper

Treatment Coating weight(g/m?) Water repellency
TO None RO
T1 WRA-1 (0.16%)" NA R6
T2 WRA-1 (5%)" 05 R10
T3 WRA-1 (25%) 25 R10
T4 MPA-1(Under)/WRA-1(Top) Double coating 2/05 R10
T5 MPA-1(Under)/MPA-2(Top) Double coating 2/0.5 R10

* () stands for the dilution concentration of the chemical.

able 10. Combination of water repellent agents
and moisture proof agents applied on
base paper and its coating weight

application method WengO}?tt(iggmz)
S0 none
S1 WRA-1 single coating 2.0
S2 WRA-2 single coating 2.0
S3  WRA-2(under)/WRA-1(top) 1.0/1.0
S4 WRA-2(under)/WRA-2(top) 1.0/1.0

S5 MPA-3 single coating 2.0

S6 MPA-3(under)/MPA-3(top) 1.0/1.0
S7 WRA-2(under)/MPA-3(top) 1.0/1.0
S8 MPA-3(under)/WRA-2(top) 1.0/1.0
S9 MPA-1(under)/MPA-2(top) 1.0/1.0
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Table 11. Effect of the combination of water repellent agents and moisture proof agents applied on base
paper on water vapor permeability of the paper

application method

coating weight

water vapor permeability

(g/m®) (g/m° 24hr)
S0 none 2127
S1 WRA-1 single coating 2.0 1685
S2 WRA-2 single coating 2.0 1576
S3 WRA-2(under)/WRA-1(top) 1.0/1.0 862
S4 WRA-2(under)/WRA-2(top) 1.0/1.0 988
S5 MPA-3 single coating 2.0 756
S6 MPA-3(under)/MPA-3(top) 1.0/1.0 645
S7 WRA-2(under)/MPA-3(top) 1.0/1.0 731
S8 MPA-3(under)/WRA-2(top) 1.0/1.0 787
S9 MPA -1(under)/MPA -2(top) 1.0/1.0 785
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