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Fig. 1  Schematic of the foaming process in scCO,
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Fig. 2 The infrared spectrum analysis of the bamboo fiber
(a) and the bamboo fiber/PP composite (b)

Fig. 3 The SEM images of the fracture surface of the
bamboo fiber/PP composite
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Fig. 4 The SEM images of the fracture surface of PP (a)
and the foamed bamboo fiber/PP composite (b) at saturated
pressure 20 MPa,saturated time 8 h (a) and saturated time 2

h (b) ,foaming temperature 165°C
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Fig. 5 The SEM images of the foamed bamboo fiber/PP composite with different saturated pressures: (a) 10 MPa, (b) 15 MPa and (c¢) 25 MPa

Table 1  The morphological parameters of foamed bamboo fiber/PP

composite with different saturated pressure

Saturated

Samples d (pum) N, (cells/cm? )
pressure (MPa) "

a 10 9.82 5.71 x 10%

b 15 11.2 4.36 x 10°

c 25 12.5 3.73 x 10*
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Fig. 7 The SEM images of foamed the bamboo fiber/PP composites with different foaming temperature: (a) 155°C ,(b) 160°C and (c¢) 170°C
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Table 2 The morphological parameters of foamed the bamboo fiber/

PP composite with different saturated time 3 g:lzli -i'/b\
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Table 3 The morphological parameters of foamed the bamboo fiber/

PP composites with different foaming temperature

Samples Foaming dum) N (eellssem’y  ELARALBE S A ; AR T A B R 2K 0L T 0 PR

remperaue () Sy AL b T ] BT B R W X
: 155 S Lok TR T TR R 03 L DT
b 160 765 L39x100 e i TR AR IR EE | BT AR L
‘ 170 B3 2S00 A U TLR A A T R P B

TE— R BL b P e 1 Ao L
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INVESTIGATION OF PP/BAMBOO FIBER BLEND FOAMS USING
SUPERCRITICAL CO,

WANG Chuanbao, YING Sanjiu, XIAO Zhenggang
( School of Chemical Engineering, Nanjing University of Science and Technology, Nanjing 210094 )

Abstract In order to solve the problem of the dispersion of bamboo fiber, the preparation of the surface
treated bamboo fiber and polypropylene composite was carried out in reference to the way of papermaking. The
fracture surface of the composite was characterized by the scanning electron microscope. The result showed; the
processes of papermaking method solved the problem of the dispersion of bamboo fiber in the composite, and
obtained the uniform bamboo fiber distribution of the bamboo fiber/PP composite materials. The composites
which contained 25 wt% bamboo fiber were autoclave-foamed in a batch process in supercritical CO, according
to the heterogeneous nucleation mechanism using supercritical CO, as physical blowing agents, and the
influences of the foam process conditions ( such as saturated pressure, saturated time and saturated
temperature) on the bubble pore parameters were discussed. Using a scanning microscope, the cell structures
of the foaming samples were also investigated, the result indicated; the bamboo fiber had a great positive
impact on improving the cell morphology and the cell density. There would be uniform cell size and distribution
in the bamboo fiber/PP composite foams. When a minimum bubble diameter was 5.24 pm, the cell density
reached a maximum,1.92 x 10° cells/cm’

Keywords Supercritical CO,, PP, Bamboo fiber, Foam, Papermaking



