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ABSTRACT

As the demands of environment protection increases, the pulp mold container is developed to substitute
for EPS (expanded polystyrene) as a shock absorbing packaging material. The water-absorbing ratio and
mechanical properties such as tensile strength and compressive strength of pulp mold are important fac-
tors to evaluate its shock absorbing characteristics. Influences of mixing ratios of ONP (old newspaper)
and OCC (old corrugated container) on physical properties of pulp mold were investigated at various con-
ditions of temperature and relative humidity. The optimum mixing ratio of ONP and OCC was also
searched based on physical properties. The results showed that when relative humidity was increased
from 60% to 90%, the water absorption ratio of pulp mold increased significantly, tensile strength de-
creased 20~30%, and compressive strength decreased 10~20%. In addition, the optimum mixing ratio
of ONP and OCC was found to be 50%:50%.
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Fig. 1. The general view of pulp molds made with different mixing ratio of ONP and OCC.
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Table 1. Material properties of pulp molds

Aol go] uh2 Wz EEof 4 Wet

A 49

Mixing ratio (%) Grammage Thickness Density
Item 2 3
ONP occ (g/m”) (mm) (g/cm’)
N100 100 0 60521 1.03+0.16 0.564+0.017
N75 75 25 622441 1.08+0.12 0.575+0.020
N50 50 50 608+21 1.07+0.12 0.575+0.013
N25 25 75 588+25 1.06+0.09 0.578+0.011
NO 0 100 614423 1.05+0.14 0.582+0.010
The values denote average + standard deviation of each item (n=5).
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Table 2. Correlation coefficient between diverse mechanical properties of pulp mold

Factor ™ RH AR TS BR CS SS
™ 1.000 0.000 0.027 0.226 -0.290 0.134 -0.087
RH 0.000 1.000 0.958 -0.681 0.101 -0.866 -0.472

where, TM=temperature, RH=relative humidity, AR=absorption ration of humidity BR=burst strength,
TS= tensile strength, CS=compression strength, SS=shock strength
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Fig. 2. Water adsorption ratio changes versus relative humidity for the pulp molds made of mixed
materials with ONP and OCC.
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Fig. 3. Tensile index changes versus relative humidity for the pulp molds made of mixed materials

with ONP and OCC.
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