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Abstract;
recycled plastics, polypropylene(PP)and polyethylene (PE), to prepare cotton stalk fiber/plastic

The authors processed cotton stalks into fiber and particles, and combined them with

composites by hot pressing. The composite panel properties were tested to evaluate the effects
caused by the cotton stalk shapes and panel processing factors. The results showed that: 1) The
composites made from the cotton stalk particles had better properties than those made from cotton
stalk fibers; 2) Density, hot-pressing temperature and the cotton stalk/plastic ratio had a great
effect on the cotton-stalk-fiber/polypropylene panel properties. Under optimized conditions, the

cotton-stalk-fiber /polypropylene panel properties exceeded the specifications of national standard

GB/T 4897. 6-2003,GB/T 4897. 7-2003 for structural particleboards.
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10 cm MFFEL, B Tk PR HKIL 48 h; HAREE S
LTS 4y 22, 318 K 10~30 mm, H#<C0.8
mm BEZ (ERE29%)., £ 100 CFFRESEK
5%, %M.

@ BI7E W AT B A XU 5 SR R A Bl i AR
Fraj; Bafadl, K 5~15 mm. %4 2 mm
BIEITE(E R 22%), £ 100 CTREF KR
5%, %M.
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@ B4 (Polypropylene, PP) ; 38 Jy Bl K
PEF RS A B

@ B Z. 4% (Polyethylene, PE) . X E W R FHEZ,
IR L A T | R AR

G 1 ERE HEBESEIL M TRERA 4
mm KRR, B FREH .
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HALR IS 5IRE, FE R RE P A2 A, A RUESL
PR, B2R EVRH R,

1.3.1  JFoRUE A MR a0 m ik e

YA 2 ML S MFF,. 4515 PE f1 PP Bifb 8
KRG, 7N 7K, B BB ERIE S B R
R AR R RER B .

B T &4 . ARS8 RAES
70 ¢ 30; A R ~F 280 mm X 280 mm X 9 mm, &
0.85 g/cm®; PEIEFF 180~190 °C, Af[d] 60 s/mm,
KEJ) 4~5 MPa, FERI—& G TEEIRE 9 K.
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RA$E 2 S R AR PP s8R RORE, SR BT IEE iR
B, EZPFRE MFFELYS PP MR E LHAIANE
BXE SR, KRN TFKERE 1, E
ELESHCH . #ERE 80 s/mm, Ef 4~5 MPa,
HB Rt 280 mm X280 mmX12 mm, R—&#T
HEIRK 9 K.
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Tab.1 The experimental factors and levels

7K
R¥ 1 2 3
ABERAEE/C 175 185 195
B HfFi£4 Y5 PP .4 70:30 65:35  60:40
C it/ (geem™2) 0.8 0.9 1.0
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Tab.2 Properties of plastic composites made with

cotton stalk fiber and particles

WA/ 24h TS/ MOR/ MOE/ 1B/
L E Y % MPa MPa MPa
W2 /PP 12.59 15.1 1736 0.46
WATEE 22 /PE 13.70 12.5 1327 0.56
WL/ PP 7.77 17.8 2111 0.71
ATl 6 /PE 10.12 11.3 1 369 1.11
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Tab.3 Variance of analysis for thickness swelling rate
for cotton stalk fiber/PP composites

b3 BHE FHFM B Foosff B%H%
PRERE 2 0.037 0.018 11.63 0.0019
W5 PP LA 2 0.017  0.009 5.55 0.0216
WEE 2 0.056 0,028 17.41 0.0004
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Fig. 1 Cotton stalk fiber/PP composite 24-hour
thickness rates vs, different processing factors
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Tab. 4 Variance of analysis for MOR and MOE for
cotton stalk fiber/PP composites

s E3 BHME ¥HM HF  Foom BEH
HERE 2 2.60 1.30 0.58 0.5781
MORMFFE PP 2 17.20 8.60  3.80 0.0557
£ 2 255.69 127.93 56.51 <<0.0001
MR 2 205644 102822 4.09  0.0470
MOEMFFL PP 2 21524 10762  0.43  0.6621
R 2 4238416 2115208 84.16 <C0.0001
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Fig. 2 Cotton stalk fiber/PP composite bending strength
and modulus of elasticity vs. different processing factprs
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Tab. S5 Variance of analysis for internal bond strength
for cotton stalk fiber/PP composites

30 HHE ¥F5#M BN Foom BEH
HEBRE 2 0.345 0.172  6.92 0.0113
WS PP MBI 2 0.029 0.014 0.57 0.5794
HwEE 2 0.756 0.378 15.18 0.0007
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Fig. 3 Cotton stalk fiber/PP composite internal bond
strength vs. different processing factors
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& LRTR, 18 I S AT 2 /PP B & B R
T Z2H08 - HERE 195 C,HE 1.0 g/cm®,
FFH0 PP Hofil 60 : 40, ¥t il 5 B &R
RERIIIEE R, 5 T3 6.
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Tab. 6 Properties of cotton stalk fiber/PP composites
under optimized conditions
IB/ 2hWIB/ MOR/ MOE/ 24hTS/
L MPa MPa MPa MPa %
WHE2/PPESIRM 107 0.39  28.63 3423 0.048

GB/T 4897. 6-2003 >0.6 >20 >=3150 <15
=0.75 >20.25 =22 >3350 <9

GB/T 4897. 7-2003
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