Korean Journal of Food Preservation Vol. 10. No. 3, pp.297~301 (2003)

FEHEALHELYA

o1 -

=
= = A
SIS - ZEE - 20k
g

Study on Development of a Corrugated Packaging Box for Cold-chain Distribution (1)

- Characteristics of moisture absorption to corrugated fiberboard -
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National Agricultural Mechanization Research Institute in Rural Development Administration, Suwon 441-707
*Chungnam National University Daejeon 305-764, korea

Abstract

The hardness of corrugated packaging box decreased during storage period because of high humidity. Therefore, the
strength-decreasing factor of corrugated packaging box had to be investigated to determine the compression strength of the
corrugated packaging box. This study was conducted to define the characteristics of moisture absorption as well as
compression strength of corrugated fiberboard. (1) The moisture content of the corrugated fiberboard was rarely influenced
by the kinds of raw materials and water repellent. However, the moisture adsorption of the corrugated fiberboard was shown
to be clearly affected by air temperature changes. (2) The moisture content of the corrugated fiberboard was significantly
affected by relative humidity. The moisture adsorption of corrugated fiberboard was also greatly influenced by composition of
raw materials rather than water repellent. The results indicated that the improvement of raw materials was more effective
than the increase of water repellent of corrugated fiberboard to reduce the moisture adsorption of the corrugated fiberboard.
(3) The vertical compression strength was significantly decreased with increasing relative humidity. The reduction rate of
vertical compression strength was not charged with the increase of relative humidity, which was regardless of kinds of
corrugated fiberboard. (4) For improving the strength of the corrugated packaging box, new technique should be found to
develop better quality of raw materials. Moreover, the physical construction of corrugated packaging box should be clearly
understood because the corrugated packaging box for the agricultural products was usually used for the circumstances of

high humidity and low air temperature
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Table 1. The composition of corrugated fiberboard
Ttems A Type B Type C Type
Raw maefils ~ KA210/K,180/S25() SK210/K180x3 SK20/SSCP125%3
sample K;180/KA180 /SK210 [SK220
Tyre of cormugation DW-AB DW-BB DW-AB
Water repellent R Ry Rg
Raw materials
composiion AOCC 50%< KOCC 0%< UKP 50%<

% AOCC : America Old Corrugated Container
KOCC : Korea Old Corrugated Container
UKP : Unbleached Kraft Pulp
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Table 2. Characteristics of the corrugating medium

ltems Conventional of Tmamnt of
corrugating medium corrugating medium
Raw materials sample KA210/S250/K 180/S250/KA210
Type of comrugation AB
Water repellent Rs
Corrugating medium Conventional Slil]neil;zmgzl)ng
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Table 3. Saturated salt solution for static control of relative
humidity at 10T, 20C and 30T

40% 60% 80% 95%
10C MgCl, NaBr NH:So; KNo;
20C KCo; NaBr NH,So; KNos
30C KCo; NaBr NH,So; K;Sos

¥ Analytical Chemistry 32(10) : 1375~1376
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Fig. 1. Test sample.
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Fig. 3. The standard model for water-repellency of corrugated
fiberboard.
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Fig. 4. Change of moisture content of corrugated fiberboard
according to temperature (A type).
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Fig. 5. Change of moisture content of corrugated fiberboard
according to temperature (B type).
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Fig. 6. Change of moisture content of corrugated fiberboard
according to temperature (C type).
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Fig. 7. Change of moisture content of corrugated fiberboard
according to relative humidity.
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Fig. 8. End crush strength according to relative humidity.
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Fig. 9. End crush strength according to treatment conditions
of corrugating medium.
¥ Sizing : Sizing corrugating medium

Conv. : Conventional corrugating medium
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