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Manufacture of Water-Resistant Corrugated Board Boxes for
Agricultural Products in the Cold Chain System(1ll)

— Effects of types of base paper and surface treatments on physical

properties of the base paper for water resistant corrugated board —

+ - .
Jung-Yeon Jo , Choon-Ki Min, and Jun-Seop Shin
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ABSTRACT

For the purpose of developing liner board for water resistant corrugated board in the
cold chain system, several types of base paper for corrugated board were purchased
from the market and 6 different boards were produced in the mill by applying the chem-
icals, chosen in the previous studies, on the base paper. Then water-moisture resistance
and physical properties of the boards were compared each other.

The liner board which is dried at high temperature with pressure by Condebelt (CK paper)
showed a superior performance in strength over common liner boards. Strength of the
board increased by surface chemical treatment up to 60% of compressive strength and
30% of burst strength. Starch insolubilization with Ammonium Zirconium Carbonate and
surface coating with a surface sizing agent and a moisture resistant chemical on CK
paper showed the best result. Therefore this method was recommended to produce the
outer liner board for water resistant corrugated board.
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Table 1. Base paper used in the experiment

No
1

Base paper/treatments

CK180 no
CK180 moisture resistance

CK180 starch insolubilization+moisture

resistance

4 CK180 starch insolubilization+moisture
resistance +surface sizing

5 K 180 moisture resistance

6 K 180 starch insolubilization

7 K 180 no

8 SK 180 moisture resistance

9 SK 180 no

10 B 160 no
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Table 2. Specifications of chemicals used in the

experiment
~ Moisture
. Starch Surface
re;éset;{l t insolubilizer size
Brand B AZCOTE B
name JK-2007 5300M MPS-1000
Chemical —  acryl AZC mé’fri?f ¢
composition derivative copolymer
Solid(%6) 40.0 30.0 35.0
pH 9.0 10.0 4.0
Viscosity
(cPs) 200 10 1000

22 Afo|=meA £EF =

Afoj 2T Aol A YRof Alo]2NS = FE )
o A1¥ =& Table 31+ Zch

Table 3. Surface coating condition at size press

Speed 550 m/min

Starch Tapioca oxidised starch
Conc. of starch soln  10%

Nip pressure 50 kg/cm

Spraying pressure 2.5 bar

Spraying height 500 mm

S/P coating weight 157 L/min

Starch coating weight 4%(one side : 2%)
Chemical dosage 5% (based on starch,
AZC, surface size)

2.3 U&H X2

22014 AzE YAE 2 UK 3, 4,5 8=
HALZ o}&3}o] ofojito|Z HE(air knife coater)
£ o)g3lo] WHAZ 514 F ¥ top sideo] HH
6 g/m’e) WA S =Eete) 5T A A=
shich olfje] &4 AL Table 49} 2t}

Table 4. Operating condition of air-knife coater

speed : 200 m/min
dryer . air floatation dryer
drying temp. 1 160C

coating weight : 6 g/m°(one side)
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Fig. 1. Changes of basis weight of base paper by
relative humidity.
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Fig. 2. Changes of moisture content of base
paper by relative humidity.
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Fig. 3. Changes of density of base paper by
relative humidity.
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Fig. 4. Changes of water vapor permeability of
base paper by relative humidity.
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Fig. 5. Changes of compressive strength of base
paper by relative humidity.
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Fig. 6. Changes of burst strength of base paper
by relative humidity.
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Fig. 8. Changes of water absorbency of base
paper by relative humidity.
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Fig. 9. Changes of brightness of base paper by
relative humidity.
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