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Study on the Physical and Chemical Properties of Several Straw Fiber
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Abstract: In order to improve the additional value and the comprehensive utilization of straw. In this paper, physic-chemical
properties and mechanical pulping characteristics of several kinds of straw fibers were studied. Straw fiber morphology was de-
termined by Leica microscope,statistical analysis of the length,width and length to width ratio were studied by SPSS 17.0. The
difference contrast with physic-chemical and tensile strength characteristic of straw fiber was analyzed by Design-expert
6.0. 10. The results showed that 1) soybean straw fiber was thick , screening process should be used in the production. Length to
width ratio of soybean straw and eggplant stalk fiber were larger,it was good for fiber fibrillation. 2) Strength of fiber could be
improved by hemicellulose in papermaking,and the lignin increased the brittleness of the fiber, the hemicellulose of the soy-
bean straw fiber after processing significantly increased, cellulose and lignin content decreased significantly after the process,
therefore it was suitable for processing products. Tensile strength of tobacco stalk fiber was large , there were significant differ-
ences with several other kinds of straws,due to higher cellulose content of the fibers after processing. 3) The initial beating de-
gree of straw pulp was low,beating degree increased into a power with beating time, the wet weight negatively correlated with
beating time. Measure frequency of the beating degree could be reduced in production. Beating degree of soybean straw and
eggplant stalk could be determined when the beating time was 150 min, tobacco stalk and cotton stalk could be measured at the

beating time of 250 min.
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Fig.1 Distribution of fiber components
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Table 1 Significance analysis of fiber components

>2.00 mm 1.00 ~2.00 mm 0.50 ~1.00 mm 0.25 ~0.50 mm 0.10 ~0.25 mm
Avs B <0.0001 0.2555 <0.0001 <0.0001 1.0000
Avs C <0.0001 <0.0001 <0.0001 <0.0001 <0.0001
AvsD <0.0001 0.0003 0.0003 <0.0001 0.0063
BvsC <0.0001 <0.0001 <0.0001 <0.0001 <0.0001
B vs D <0.0001 <0.0001 0. 0400 0. 0400 0.0063
Cvs D <0.0001 <0.0001 <0.0001 <0.0001 <0.0001
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Fig.2 Morphology of stalk fiber components
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Table 2 Several kinds of straw fiber aspect ratio

- 0.10 ~ 0.25 ~ 0.50 ~ 1.00 ~ 22,00 mm FEA Sample
0.25 mm  0.50 mm 1.00 mm  2.00 mm
K GFEFFL 4 Soybean stalk fiber K Length/ wm 1982 2624 4160 16452 247717 17552
FE i Width/ pum 482 626 1033 1692 2364 1887
K55 b Length to width ratio  10.20 8.48 21.75 21.78 19.59 16.97
HiFFLF 4 Eggplant stalk fiber KB Length/ pm 2300 2514 10002 13277 14727 11552
FE B Width/ pm 387 379 615 1679 1793 1338
K55 1¥ Length to width ratio  12.87 11.99 28.88 21.43 20.92 19.54
HAFTEF4E Cotton stalk fiber K Ji# Length/pum 1961 2669 5710 14452 17003 11777
FE B Width/ pm 489 859 1402 2250 2829 2317

K55 Length to width ratio  8.13 6.85 12.72 10.05 9.24 8.59
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g2
) 0.10 ~ 0.25 ~ 0.50 ~ 1.00 ~ .
IiH Ttem >2.00 mm  FEA Sample
0.25 mm  0.50 mm 1.00 mm  2.00 mm
KHFF£F4E Tobacco stalk fiber K& Length/um 1870 2592 3358 12777 17278 13778
e[ Width/ wm 466 970 1046 1510 2496 1966
K5 Lt Length to width ratio 9.20 7.23 8.36 17.44 14.48 13.55

e K= NS 7 RS DT 4 o B o N = W\ 8 [ 3 17 - S s A NI 1 R R A
R, ZHMZEFARE, BFERTWA MR KT 4edaesEit.
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Table 3 Significance analysis of fiber aspect ratio

A A ¥ir .

Sum of squares d Mean square Prob > ¥

[i])] Regression 151.18 3 50.39 0.0019

2 Error 5.03 4 1.26
B 156.21 7

Total B2 Mean difference df FifE% Standard error Prob> | 1|

Avs B ~1.95 1 112 0. 1570
Avs C 9.37 1 1.12 0.011

AvsD 4.27 1 112 0.0190

B s C .32 1 112 0.0005

Bvs D 6.22 1 112 0.0052

CvsD 5,10 I 112 0.0104
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Table 4 Chemical composition of straw materials and straw fibers( % )

L Yk HYE R VNES HoAth

Hemi-cellulose Cellulose Lignin Others

KAFF Cotton stalk 14.24 46.61 10. 68 28.47

JHFF Tobacco stalk 16.04 37.62 9.99 36.35
FiFF Eggplant stalk 11.03 34.31 10. 69 43.97
SFF Soybean stalk 12.70 48.70 15.65 22.95
HAFFLF4E Cotton stalk fiber 12.56 37.76 16.55 33.92
HRFFLF4E Tobacco stalk fiber 19.28 47.24 12.51 20.46
HtFEF4E Eggplant stalk fiber 18.55 36.2 17.49 24.15
G FFLF4E Soybean stalk fiber 17.92 41.15 12.43 28.04

RS BHERBHAUENSERREESN

Table 5 Significances analysis of straw and straw fiber content

%y b3 Y5 2% H i 22 Prob > 11|
o
Component Treatment Mean difference df Standard error
Y LF 4 F Hemi-cellulose A vs AF -0.048 1 7.709E % 0.0008
214 % Cellulose A vs AF 0.072 1 9.405E ~93 0.0003

KJiiz& Lignin ) . 0332 5.493E 77 .
ARIEZE Ligni A vs AF 0.033 1 003 0.0009
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gkS
%y b3 ¥r 2 i Hi brifE 22 Prob > 11|
Component Treatment Mean difference df Standard error
V- £F 4 # Hemi-cellulose B vs BF -0.074 1 5.846E "% <0.0001
24 E Cellulose B vs BF -0.015 1 0.013 0.2845
AJFiZ Lignin B vs BF -0.064 1 0.011 0.0009
He2F 4R Hemi-cellulose Cvs CF 0.019 1 0.010 0.1039
4 E Cellulose Cvs CF 0.085 1 0.018 0.0028
AJFi# Lignin Cvs CF -0.058 1 9.236E ~™3 0.0008
K Lignin D vs DF -0.025 1 2.705E %3 0. 0001

A =Soybean stalk ; AF = Soybean stalk fiber; B = Eggplant stalk ; BF = Eggplant stalk fiber; C = Cotton stalk ; CF = Cotton stalk fiber; D = Tobacco

stalk ; DF = Tobacco stalk fiber.
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Table 6 Significant differences analysis

of straw fiber strength

gl 2
square a square
6] Regression 584.83 3 194.94  <0.0001
%25 Error 43.03 16 2.69
A Total 627.86 19
Avs B 0.049 1 1.04  0.9632
AvsC -0.33 1 1.04  0.7551
AvsD -12.58 1 1.04  <0.0001
B vs C -0.38 1 1.04  0.7205
B vs D -12.63 1 1.04  <0.0001
CvsD -12.25  11.04 1.04  <0.0001
3 &% i
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