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ABSTRACT

The packaging with environment-friendly materials become more important issue since the concern for
the environment and the disposal of waste such as the packaging materials has increased. Although the
paper based packaging such as corrugated box are widely used as a typical environment-friendly pack-
aging stuff, the heat insulation properties of paper packaging did not get many attention. In this study,
the heat insulation properties of paper were deeply evaluated to improve the functional properties as
packaging material of the cold storage goods. The simple device for evaluating the heat insulation of pa-
per product was developed. Subsequently, the changes in the heat insulation depending on the paper
structure and the addition of the inorganic fillers were investigated by using the instrument. The higher
basis weight and the less beating time resulted in the bulkier structure and the less efficiency of heat
transfer. The addition of the perlite powder as a filler resulted in the great increase in the heat insulation,
although the addition of the calcium carbonate decreased the heat insulation potential of paper.
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Fig. 1. Schematic diagram of heat flow meter(HFM) for paper products.
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Table 1. The thickness, the maximum temperature, thermal conductivity of the standard samples

Standard sample Thickness (ym)

Max. surface temp. (C)

Thermal conductivity (W/mk)

Rubber 1150 95.3 0.729
Silicone 1330 90.2 0.296
Urethane 1320 85.3 0.228
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Fig. 3. The surface temperature changes depending
on basis weight.

Control 10min 20min

Fig. 4. Changes in heat transfer properties
depending on the refining time.

Table 2. Measurement of mechanical property according to basis weight

Basis weight Thickness Density Max. surface Time to reach
(g/mz) (zm) (g/cm?) temp. (C) to 80 C (sec.)
60 128.4 49 96.9 70
120 228.4 5.6 96.1 80
180 343.1 5.7 93.5 100
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Table 3. Sample sheet properties depending on the refining time

Beating Weight Thickness Density Max. surface Time to reach
conditions (g) (ymm) (g/em?) temp. (C) to 80 T (sec.)
No beating 2.6 222.6 5.8 96.1 80
10 min 2.5 181.8 7.0 97.6 70
20 min 2.5 161.8 7.9 99.0 60
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Table 4. Sample sheet properties depending on the addition amount of CaCQ;3

Type Weight Thickness Density Max. surface Time to reach

(2) (1m) (g/cm?) temp. (C) to 80 C (sec.)
Control 2.6 230.9 5.6 96.1 80
CaCOs (10%) 2.5 222.8 5.6 95.9 80
CaCOs (20%) 2.6 226.1 5.7 96.5 80
CaCO;3 (30%) 2.5 213.2 5.9 97.5 80

Table 5. Sample sheet properties depending on the addition amount of fly ash

Type Weight Thickness Density Max. surface Time to reach

(2) (um) (g/cm?) temp. (C) to 80 C (sec.)
Control 2.6 230.9 5.6 96.1 80
Fly ash (10%) 2.5 260.6 4.8 93.1 90
Fly ash (20%) 2.5 270.6 4.7 93.6 80

Fly ash (30%) 2.5 278.1 4.5 93.6 90
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