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Research on Manufacturing Technology for Cotton Stalk Based MDF

MA Hong-xia, YU Wen-ji, REN Ding-hua, ZHOU Yue
(Research Institute of Wood Industry, Chinese Academy of Forestry;
Key Lab of Wood Science and Technology of State Forestry Administration, Beijing 100091, China )
Abstract;  The authors conducted a series of experiments to determine the manufacturing
parameters for making MDF from cotton stalk. Results showed that cotton stalk could be used as
one of the raw materials for MDF production. Optimum parameters obtained through the
experiments were as follows: density 0.7g/cm®, glue consumption 12%, water-resistant agent
1.5%, hot-pressing temperature 180°C and hot-pressing time 15 s/mm. Under these conditions,
the boards had superior mechanical properties compared with the national standard. However, the

24h TS could not meet the standard requirement, owing to the character of the cotton stalk itself.
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Tab. 1 The screening value of cotton-stalk fiber

B¥  >+6 —6/+8 —8/+20 —20/+30 —30/-+42 —42/+60<<—60
wEAME/% 30.84 15.01 26,89 1L.18  0.38 202 4.68

RN = RSO IR AE W B db e S
FAEREN. Ry BEARG6ED % B
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WEE0.15%,

AL - 20 Y0 ) SR Ak S 7 L, G o Ay [ 4 g
1%,

B BT, B & 2500, Bl
1.2 BBt
1.2.1 WMBREFEHHE FEXABERRM T
B AERAREENEW. IE/MARIRE B
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1296 s PSR FIR BE N B3« B IR BLEE 7120 3 MPa,
EBEH N 1. 5 MPa; R E Fy 180 °C, #E B ]
% 25 s/mm,
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Tab. 2 The experimental factors and their levels
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% % (semm™D) T
1 8 0.5 15 160
2 10 1.0 20 180
3 12 1.5 30 200
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Tab.3 Properties of cotton-stalk based boards
with different densities

- MOR/MPa IB/MPa TS(24h)/%
(g.f;_s) T R ERR VY AR ERR B RE R
i % $/%n H O£ OB/Y% OH O E R
0.65 19.0 1.05 5.52 0.69 0.07 10.86 23.7 1.78 7.53
0.70 229 2.26 9.86 0.75 0.07 9.45 241 2.20 9.15
0.75 238 222 9.31 1.06 0.05 4.51 259 109 4.21
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) Tab.4 The orthogonal experimental result
BF5KT MOR/MPa 1B /MPa TS(24h)/%
i& M BikA O RE ORE O PH KR OBREROFH BE O ERR T HE R
B g BE  HAE & = B/% iz} = B/% il # AH
1 1 1 1 1 19.6 0.92 4.69 0.56 0.05 9.79 35.0 2.7 7.8
2 1 2 2 2 217 1.03 4.72 0. 57 0.04 6. 92 25.9 2.8 10.8
3 1 3 3 3 20.0 1.22 6.09 0. 56 0. 06 11. 40 18.6 1.8 9.6
4 2 1 2 3 23.0 0. 96 4.16 0.68  0.08 11.93 25.2 2.6 10.2
5 2 2 3 1 23.7 227 9.58 0.66  0.06 8.31 26.7 3.1 1.8
6 2 3 1 2 21.3 1.37 6.42 0.69 0. 06 8.05 24.3 1.8 7.2
7 3 1 3 2 22.3 1. 16 5.19 0.75  0.05 6.91 24.5 L1 4.6
8 3 2 1 3 23.3 1. 96 8.41 0.76 0. 08 10. 00 23.9 2.2 9.3
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BT 5KE MOR/MPa 1B /MPa TS(24h) /%
t\‘.%!ﬁ B BiAR O #E  BE ¥ wE  TRE Y W  ERRE ¥ wE TR
& mz BE NE {8 = /% £I: 1 = ¥/% i % ES
9 3 3 2 1 25.9 1. 31 5. 06 0.75 0.08 10. 77 14.9 1.4 9.5
10 1 1 2 2 20.2 1. 02 5. 06 0. 60 0. 06 10.72 33.4 3.4 10.3
11 1 2 3 3 21.1 0.96 4.57 0.52 0. 04 8.44 18.8 1.4 7.4
12 1 3 1 1 20. 2 1.95 9. 66 0. 56 0. 04 6. 96 311 1.4 4.5
13 2 1 1 3 22.2 1.06 4.78 0.71 0. 06 7.99 30.2 1.9 6.4
14 2 2 2 1 23.0 1. 41 6.11 0.68 0. 06 9.00 26.3 2.0 7.6
15 2 3 3 2 23.4 1.18 5.04 0. 66 0. 06 9.78 19.9 2.1 10.7
16 3 1 3 1 22.3 1.47 6. 58 0.77 0.07 9. 69 20.3 2.2 10. 6
17 3 2 1 2 23.5 1.92 8.18 0.75 0. 05 6. 64 25.9 2.3 9.0
18 3 3 2 3 22.5 1.58 7.05 0.73 0.05 7.30 14.5 0.99 ' 6.8
247 0.87 30 —— R

o 37 © 0.7 ~ - REBRK

8 & - =26 - X - R R

Z 0t 2 = > <

o m = 24

S ul =067

22
20 . . ] 0.5 : 20 L !
1 2 3 1 2 3 1 2 3
AT XKF AKF
1 BREFIEHEBEENEE

Fig.1 The effect of experimental factors on board properties
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