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Manufacturing Technology of Medium Density Fiberboard Bonded with
Tannin modified Two-component Soybean Flour-based Adhesives
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Abstract: Medium density fiberboard (MDF) samples were manufactured with two-component soybean
flour-based adhesives, which were modified with tannin-based cross-linking agent. Effects of
manufacturing parameters and board density on physical and mechanical properties of the MDF samples
were studied. The results showed that mechanical properties of the MDF samples improved gradually with
increasing of hot pressing time, hot pressing temperature, and mat moisture content (MC) and board
density, while on the other hand, 24 h thickness swelling (TS) of the MDF samples showed a gradually
decline. Under 330 s of hot pressing time, 190~200 ‘C of hot pressing temperature, 7%~9% of MC and
750~840 kg/m’ of board density, the properties of the MDF samples could meet the requirement of China
national standard GB/T 11718—2009.
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Tab.l1 Experiment factors and levels
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Tab.2 Effect of hot pressing time on properties of MDF

samples bonded with tannin modified soybean adhesives

MR SERREREE/ 1B/ MOR/ MOE/ SBS/ TS/

WHiEl/s  (kgrm™)  MPa MPa MPa MPa %
210 796.7 0.29 122 1052.3 036  42.06
240 807.3 0.62 18.9 14227 071 3545
270 803.0 0.89 26.5 2469.9 077  17.93
300 798.2 1.15 30.2 2869.5 116 17.63
330 815.9 1.49 32.9 33113 .73 1077
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Tab.4 Effect of mat moisture content on properties of MDF

samples bonded with tannin modified soybean adhesives
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Tab.3 Effect of hot pressing temperature

on properties of MDF samples bonded with

tannin modified soybean adhesives

WE SRR/ 1B/ MOR/ MOE/ SBS/ TS/

WRE/C (kgm®)  MPa MPa MPa MPa %
160 809.2 1.05 27.6 2462.4 1.02 2042
170 805.9 1.14 312 2739.5 115 1917
180 810.8 1.26 333 2765.0 131 1786
190 809.2 1.30 35.7 3041.2 151 12.81
200 808.6 1.48 40.7 3129.1 181 1234
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4%IKEY%  (kgm™®) MPa MPa MPa MPa %
4.96 802.4 1.04 32.0 2714.9 113 14.88
6.96 810.2 1.13 32.7 2893.8 1.31 11.16
9.04 804.9 1.40 334 32212 146  11.12
10.89 811.4 1.26 319 3366.7 142 1125

12.88 803.9 1.03 333 3251.0 1.11 15.00
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Tab.5 Effect of board density on properties of MDF

samples bonded with tannin modified soybean adhesive

P

#%/(kg'm®) IB/MPa MOR/MPa MOE/MPa SBS/MPa TS/%

723.4 0.58 25.7 2168 0.96 12.81
748.6 0.77 26.4 2509 1.17 12.30
774.8 0.84 28.9 2788 1.22 11.90
792.6 0.87 30.9 2 849 1.49 11.11
816.4 1.07 29.2 2878 1.57 11.05
839.5 1.26 31.5 3115 1.79 8.68
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Tab.6 Properties of soybean based MDF samples bonded

with tannin modified soybean adhesives manufactured with

optimized technological parameters

B/ 1B/ MOR/ MOE/ SBS/ TS/

(kg'm™) MPa MPa MPa MPa %
MDF 789.6 0.91 29.8 2808 138 11.25
Bt BRAE — 0.50 24.0 2400 0.60  15.00
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