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Preparation and Properties of Konjac Glucomannan Cushioning Package Material
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(Zhejiang Sci-Tech University, Hangzhou 310018, China)

ABSTRACT: The preparation technique of a novel biodegradable cushioning package material that took the Konjac gluco-
mannan(KGM) as the raw material was developed and its properties were investigated. The freeze-drying method was used to
prepare the cushioning package material. And the variations of KGM concentration, freezing temperature and freezing time in-
fluencing the cell structure and mechanical property were analyzed by scanning electron microscope and compression test. With
the increase of the KGM concentration, the porosity of cushioning package material decreased, whereas the aperture, elasticity
modulus and yield strength of cushioning package material increased. The densification stage of the material was also brought
forward. With the fall of freezing temperature, both the aperture and porosity of cushioning package material decreased, but the
elasticity modulus and yield strength increased. The densification stage of the material was also brought forward. Prolonging the
freezing time had little effect on the porosity of cushioning package material, and the aperture slightly increased. The mechani-
cal property showed no obvious change, the elasticity modulus and yield strength decreased slightly, and the stage of densifica-
tion was slightly delayed. When the KGM concentration was 3%, the freezing temperature was -20 °C and the freezing time was
12 h, the minimum cushioning coefficient of about 2.79 and the maximum static stress of 0.156 MPa were obtained. The prop-

erty of KGM cushioning package material at the concentration of 3% was similar to that of the low density expandable polysty-
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rene, which has the practical application potential.
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Tab.1 The p*, p, and 0 of KGM cushioning package ma-
terial with different concentrations

KGM FTR440U%  p*/(grem™)  pd(gem™) 0/%
1 0.012 0.175 93.14
2 0.021 0.141 85.11
3 0.030 0.135 77.78
4 0.042 0.133 69.57
5 0.051 0.132 61.36
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Fig.1 Digital photo of KGM cushion packaging material
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Fig.2 The scanning electron microscope images of KGM cu-
shioning package material with different KGM concentrations
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Fig.3 The stress-strain curves of KGM cushioning package
material with different KGM concentrations
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Fig.4 The cushioning curves of KGM cushioning package
material with different KGM concentrations
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Tab.2 The p*, p, and 0 of KGM cushioning package ma-
terial at different freezing temperature

PRI/ C p*/(grem™)  py/(gem™) 6/%
-20 0.030 0.135 77.78
-30 0.044 0.160 72.56
-40 0.056 0.171 67.33
-50 0.066 0.179 63.03
-60 0.075 0.185 59.55
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Fig.5 The scanning electron microscope images of KGM cu-
shioning package material at different freezing temperature
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Fig.6 The stress-strain curves of KGM cushioning package
material at different freezing temperature
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material at different freezing temperature
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Tab.3 The p*, p; and 6 of KGM cushioning package ma-
terial with different freezing time

BRI/ p*/(grem™) pdl(grem™) 0/%
1 0.030 0.136 78.01
3 0.032 0.149 78.52
5 0.033 0.158 79.11
7 0.033 0.164 79.87
9 0.033 0.167 80.22
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Fig.8 The scanning electron microscope images of KGM cu-
shioning package material with different freezing time
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Fig.9 The stress-strain curves of KGM cushioning package
material with different freezing time
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material with different freezing time
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