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Preparation Process and Properties of Rice Straw Fiber and Paperboard
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b.Material Science and Engineering College, Harbin 150040, China)

ABSTRACT: The work aims to study the influence of various factors (liquid ratio (the ratio of mass of oven dry material
to that of the water), cooking temperature, holding time and sodium hydroxide) on the preparation process of rice straw
fiber, and the feasibility of producing functional molded packaging materials with rice straw fiber. The single factor
method was used to study the influence of various factors on the straw fiber separation process. The straw fibers were an-
alyzed by the test of mechanical properties and electron microscope scanning. The optimum straw fiber preparation pro-
cess was determined. The liquid ratio was 1 © 5, the cooking temperature was 100 ‘C, the holding time was 90 min and the
amount of NaOH was 8% (the amount indicated the ratio of such drug to the mass of the oven dry material of the rice
straw). The coarse pulp yield of the process was 73.97%, the fracture length was 6254.05 m, the bending strength
was 76.13 MPa and the elastic modulus was 6813.71 MPa. From the SEM images, it could be seen that the fibers bound
more closely after alkali treatment. The alkali-treated straw fiberboard has compact structure and greatly improved me-
chanical properties, and it can replace the paperboard prepared from waste paper. In the treatment process, the NaOH
amount and the cooking temperature have a great influence on the material properties, and the carbohydrate degradation in
the slurry should be avoided as much as possible.
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Fig.1 Effect of liquid ratio on the yield of

straw fiber coarse pulp
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Fig.2 Effect of cooking temperature on coarse
pulp yield of straw fiber
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Tab.1 Effect of different treatment conditions on mechanical properties of rice straw molded materials

Zi's  WE/C o RERTE/min WL NaOH HIf/% HiffiRE/MPa  RIMTK/m  ZH58EE/ MPa SRR /MPa
1 100 90 1:3 8 33.87 4642.23 63.54 5668.23
2 100 90 1:4 8 37.95 5184.36 68.71 5903.78
3 100 90 1:5 8 42.96 6254.05 76.13 6813.71
4 100 90 1:6 8 35.87 4823.83 69.44 5802.31
5 100 30 1:5 8 33.00 4590.16 70.09 6017.72
6 90 90 1:5 8 38.28 5258.75 71.02 6203.02
7 100 60 1:5 8 39.29 5548.15 73.85 6772.83
8 100 120 15 8 44.01 6193.75 79.00 6902.43
9 80 90 15 8 37.76 5143.17 65.66 5857.49
10 100 90 1:5 4 30.62 4351.29 45.76 4624.60
11 70 90 15 8 33.66 4770.09 64.94 5703.56
12 100 90 15 6 35.47 4938.23 65.14 6252.22
13 100 90 1:5 10 48.18 6801.35 88.18 8192.71
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JEORE PSR /MPa R /m SR /MPa

F AR 24.35 3140.20 4398.48
. a . a . a
(kb3 )
R RORS AT
kb ) 4296 ¢ 6254.05 ¢ 6813.71 ¢
Tk 4% 36.99b 4778.40 b 5346.61 b
AT 4
, 75.83 d — 4700.00
YLLK a

YA, JRURLET e 2 0 K R iR A | e Y
W & 3 ATRR BRI AR R S 4E R iR KA, i
SR AR R AL PR AT AR TR LUK | 2R AR
PERERZ 5 IRARI LT g fnc s . KIEHL i/, J122 ke
25 RAFRA R R YLK, R AR AL
STYERIERE, AR RE R

x3 AREMBITUHEKREL

Tab.3 Fiber aspect ratio of different raw materials
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Fig.5 SEM image of fiber molded material before and after alkali treatment
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