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Preparation of Hybridized Pennisetum Foam Cushioning Material and Study of Its
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Abstract: Hybridized pennisetum foam cushioning material was prepared by using cornstarch as adhesive and i-
socyanate as foaming agent to develop the market of plant based foam cushioning material and to reduced the en-
vironmental pollution of foamed polystyrene. Orthogonal tests were carried out. The results showed that the
optimal foaming conditions were as follow: the proportion of Chinese pennisetum: cornstarch: polyvinyl alcohol
is 1 : 0.3 0.15; 30 mL isocyanate in per 100 g pennisetum powder; and the microwave foaming time are 7 mi-
nutes. The density of foaming cushion material is 0.3 g/cm® at 14.4% of moisture content and cell number is
19. 7/cm?. The stress of the material is 76. 3 MPa when the strain is 15% of the whole and the resilience is
80.99%. It was concluded that this material is good for packaging the products with heavy weight or large vol-
ume.
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Tab.1 Foaming factors of orthogonal test
S ORERSER EHS PVA 100 g RERAT %K ihE
wWH TR ML &R EERER/mL /min

1 1:0.3 1:0.50 20 5
2 1:0.3 1:0.75 30 7
3 1:0.3 1:1.00 40 10
4 1:0.4 1:0.50 30 10
5 1:0.4 1:0.75 40 5
6 1:0.4 1:1.00 20 7
7 1:0.5 1:0.50 40 7
8 1:0.5 1:0.75 20 10
9 1:0.5 1:1.00 30 5
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Tab.2 Physical property of foaming cushion material

Wt Gl s -5 JE K oK

R /(gecm ) EORUETI ' /%
1 0.428 14.0 19. 57
2 0. 445 15.5 20. 24
3 0.413 12.3 19. 22
4 0.534 9.3 17.07
5 0. 507 8.0 20. 46
6 0. 545 5.3 18. 69
7 0. 550 8.8 15.52
8 0.439 5.9 19.02
9 0.439 14.5 17.70
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Fig. 1 Foaming material of hybridized Pennisetum
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Fig. 2 The stress-stain curves of sample

CHSZHNY A IE A2 SE5 R, H P SE 10 429 EPS 44

Blo AT BN ABABERS KR, LS AT

FERNIZRN 150 09BN DENIRE , ICRE 2 PHialiE

MIZE 15 %6 0 DEBA/N, E 3. MADERN,
R3 RAMHNBTERMEE

Tab.3 Static compression performance of the foaming material

i 45 e=15% i 6/ MPa Inl 5L 5%/ %
1 80 77.0
2 80 84.1
3 100 87.5
4 70 87.0
5 80 88.9
6 160 89. 9
7 180 89. 8
8 180 73.5
9 170 96. 4
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Tab. 4 Comparison of cushioning property of hybridized

pennisetum foam cushioning material and EPS

wE BTIER e=150A1 [

w1 K
/(geem®)  BIIFLEL o/ MPa /%
TR R 0.30 19.7 76 81.0
EPS 0.11 — 37 91.3
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