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Research on characteristic of cotton-stalk and its scrimber

SON G Xiao-zhou ,GUO Kang-quan

(College of Mechanical and Electrical Engineering, Northwest A & F University, Yangling, Shaanxi 712100, China)

Abdgract : In order to study the principles that the main process ng variables brought about influences
on properties of cotton-stalk scrimber ,the article analyzed the structure and chemical properties of cottonr
stalk. Under the different conditions with different density (0.6,0.7,0.8,0.9,1.0 g/cm®) ,different glue
consumption (60 ,80,100,120,140 g/ kg) ,different consumption of water repellent (0,5,10,15,20 ¢/ kg) and
different lay-up ,the cotton-stalk scrimber was manufactured and its property was tested. The result
showed that cottornrstalk cond sted of epidermis,xylem and pith. Cellulose and lignin content of cotton-stalk
were smilar to those of wood. Ash and extractive content of cotton-stalk were much higher than those of
wood. MOR of cottornrstalk scrimber increased with the increasing of its density. When the glue consump-
tion increased from 60 g/ kg to 100 g/ kg ,MOR and IB of panel increased obviousy. MOR increased dightly
and IB fell off dightly at the range of 100 g/ kg to 140 g/ kg of glue consumption. Asthe addition of paraffin
increased ,up to an value of 15 g/ kg,2 h TSof panel could meet the standard requirement of particleboard.
When the lay-up of panel was parallel ,drying shrinkage rate of cross grain was 2. 31 times as many as that
of long grain. Drying shrinkage rates in the direction of the length and width were approximately equal
when the lay-up was cross. It was concluded that cotton-stalk was suitable for making scrimber. The prop-
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erties of cotton-stalk scrimber could meet the standard requirement of particle board. Density ,glue con-
sumption ,water repellent and lay-up had great influenceson properties of cotton-stalk scrimber ,whose val-
ues could be given a synthetic consderation.

Key words: cottornrstalk characteristic; cottorstalk scrimber ; manufacturing technique; properties of
panel
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Table 1 Comparison of chemical composition of cotton-stalk and some woods
| % Extractive
! % ! % ! % ! %
Names Ash 10gL Cellulose Lignin Pentosan
Cold water Hot water NaOH
Cotton-stal k 3.6 8.12 25.65 29.53 41.26 23.16 20.76
Birch 0.82 1.69 2.36 21.20 42.16 23.91 25.90
Pinus massoni ana 0.33 2.21 6.73 22.87 51.86 28.42 8.94
Picea aspoerata 0.78 1.42 2.68 12.43 46.92 28.43 11.62
2.2 ,
2 ) ) ,
2 , . 61 , ,
g/ cm’ 0.99 g/cm’ ; :
79.04 %,
, , 0.8 g/cm’
2
Table 2 Reationship between density and MOR of panel
/(g- cm3) /(g- cm™3) 1(g- kg™h) | MPa
Desgning densty Measured density Moisture content MOR
0.6 0.61 54.0 38.78
0.7 0.72 54.3 40.16
0.8 0.80 54.1 47.76
0.9 0.91 54.5 56.21
1.0 0.99 54.1 69.43
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Table 3 Relationship between glue consumption and properties of panel
/(g- kg™ %) /(g- cm-3) / MPa / MPa 2h | %
d ueconsumption Measured densty MOR 1B 2h TS
60 0.81 37.13 0.51 16.71
80 0.80 42.57 0.74 15.32
100 0.80 47.76 0.89 14.67
120 0.79 48. 56 0.86 14.01
140 0.81 49.12 0.83 13.42
3 , 60 g/ kg 100 3 2h
g/ kg 1 ’ L
; 100 o/ kg 140 ¢/ kg GB/ T 4897.2 - 2003 (
' ’ 2h <8.0%) "
, , , 2.4
1 1 4 2 h
, 100 ¢/ kg
4
Table 4 Relationship between paraffin consumption and properties of panel
/(g- kg™ Y /(g- cm-9) / MPa 2h ! %
Paraffin consumption Measured density MOR 2h TS
0 0.80 47.76 14.67
5 0.81 47.73 12.72
10 0.82 47.72 10.06
15 0.79 47.70 7.63
20 0.80 45.81 7.01
4 1 1 1
. 159/ kg 2h ,
GB/ T 4897. 2 - 2003 15 g/ kg
; 2.5
12 mm 5
12.5 MPa* | 0 20
gkg
5
Table 5 Relationship between lay-up and drying shrinkage rate of panel
/ mm / mm ! %
Lay-up Direction Air-dried dimenson Abwlute dry dimenson  Drying shrinkage rate  Drying shrinkageration
Long grain 20.04 19.72 1.57 2.31
Parallel Cross grain 19.99 19.27 3.62
Length 19.97 19.86 0.57 1.09
Cross Width 20.12 20.01 0.52
5 , 2.31
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