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Preparation Technology of Thin Rice-Straw Particleboard for Packaging

REN Li-min, WANG Feng-hu, ZHANG Li

( Northeast Forestry University, Harbin 150040, China)

Abstract: Based on the design concept of packaging reduction, the preparation technology of thin rice-straw particle-
board was studied to provide material support for green packaging design. The effects of hot pressing temperature, hot
pressing time and resin content of phenol formaldehyde resin ( PF) on the physical and mechanical properties of the par-
ticleboard were studied under the condition of 2% MDI resin content. The internal bonding strength and thickness swell-
ing of the thin rice-straw particleboard manufactured using the best production technology did not meet the national
standard. When MDI resin content increases to 3% , the physical and mechanical properties of particleboard manufac-
tured using the best production technology, which is the hot pressing temperature of 150 °C , the hot pressing time of 2.0
min/mm, the PF resin content of 14% , and the liquid paraffin content of 1% , meets the requirements of the national
standard.
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Tab. 1 Classifying value of rice straw particles

TEMEE/H <8 8~12 12~20 20~30 30~40 >40

/% 12.77 22.39 16.19 17.96 11.84 18.85
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Tab. 2 Factors and levels of preparation technology

of the thin rice-straw particleboard

KT POREE A IR B Bt C
wr /C /(min » mm™) /%
1 110 1.0 10
2 130 1.5 12
150 2.0 14

*3 WERHNEIZHKRIEIT
Tab. 3 Experimental design of preparation

technology of strawboard

i R IR PR I 1] 3 e
] o
/ G /(min - mm™") B E/%
1 110 1.0 10
2 110 1.5 12
3 110 2.0 14
4 130 1.0 12
5 130 1.5 14
6 130 2.0 10
7 150 1.0 14
8 150 1.5 10
9 150 2.0 12
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NREENRTRE RSB RSMERBRETZ
N TR, MER SR, WRRA IS
MEREM S BIAIR, EEZRS MDI BB ERNE
BRSO EMEAE,

MRS T, WATER 2 KB SR, oKk
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Tab. 4 Thickness and density of the thin rice-straw particleboard

EEvass 1 2 4 5 6 7 8 9
FH{E/ mm 5.53  5.57 5.55 5.45 5.48 550 5.39 555 5.52
f 55 R % 1.42  0.77 0.76 1.42 0.65 1.19 1.11 0.96 1.22
P/ (g em™) 0.76  0.78 0.77 0.77 0.77 0.75 0.78 0.74  0.75

g A5 R E % 7.83  5.59 4.48 535 2,11 2.30 5.18 8.18 5.8l
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Tab. 5 Performance testing results of the thin rice-straw particleboard

i R SRR RETGE 1A 2 h WK B AR R
wgs CPHE ERAK CPME ERRK CFHE ERRE CFHE ERRE
/MPa /% /GPa /% /MPa /% /% /%

1 13.85 44.50 2.23 32.09 0.30 35.63 22.79 29.93
2 14.74 22.44 2.39 18.02 0.35 29.70 13.74 15.86
3 13.79 36.03 2.24 22.55 0.36 29.77 14.17 22.79
4 17.57 10.35 3.29 11.49 0.41 27.74 14.19 22.76
5 19.24 15.17 3.65 13.17 0.43 28.41 13.17 35.53
6 17.70 15.76 3.58 12.60 0.34 32.63 13.04 13.10
7 19.65 25.99 3.83 19.04 0.47 21.19 11.85 16.67
8 16.67 34.87 3.33 21.75 0.46 23.84 15.25 15.58
9 19.06 19.60 3.48 10.81 0.41 16. 44 12.16 20.32
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Tab.6 Mean value and range of MOR of particleboard

MPa
2 K1 K¥E2  KFE3 b R
YA ¥IH ¥IH
PUEIREE A 14,1255  18.1694  18.4593  4.3338
PR E B 17.021  16.8823 16.8509  0.1701
By E R ¢ 16.0724  17.1255  17.5563  1.4839
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Tab.7 Analysis of variance of MOR of particleboard

TS R S LY T
B
WIERE  211.3192 2 105.6596 5.7913  0.0057
HHHIE 0.2949 2 0.1475 0.0081 0.992
B 20.9788 2 10.4894 0.5749  0.5667
W2 857.4894 47  18.2445
B 1090.0823 53
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Tab.8 Mean value and range of MOE of particleboard

K1 K2 K3
HE W2 R
YIE YIE YA
R A 2.2884  3.5048  3.5468  1.2584
HERTE B 3.1167  3.1257  3.0977  0.028
By CiieE: € 3.0499  3.0527  3.2375  0.1876
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Tab.9 Analysis of variance of MOE of particleboard
F

BREE P 7 F1{H pfH
BE
PURIRE  18.3893 2 9.1947 29.715 0.0001
HJERTE  0.0073 2 0.0037 0.012 0.9882
By R 0. 4162 2 0.2081 0.673 0.5152
R 14.5429 47 0.3094
SR 33.3558 53
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Tab. 10 Mean value and range of IB of particleboard

7K1 K2 K3

i T
WIERE A 0.3369  0.3929  0.4486  0.1117
PUEMIE B 0.3954  0.4118  0.371  0.0408

B € 0.3663  0.3914  0.4206  0.0543
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Tab. 11 Analysis of variance of IB of particleboard

ARORIE FAA Al ¥r F1{H plE
BE
PIEEE  0.1498 2 0.0749 6.8157 0.0021
PRHIE 0.0202 2 0.0101 0.9207 0.4034
WSS B 0. 0354 2 0.0177 1.6091 0.2079
PR 0.7142 65  0.011
eyl 0.9195 71
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Tab. 12 Mean value and range of 2hTS of particleboard

2 K1 KF¥2  KF3 Wi R

El(z) YA ¥
PRI A 16.8992  13.4646  13.0846  3.8146
HIEMIE B 16.2738  14.0525 13.1221  3.1517
W HEREE ¢ 17.0238  13.3625  13.0621  3.9617

F13 HEEENR2 h RKEERKENTEDH
Tab. 13 Analysis of variance of 2 hTS of particleboard

SRR A ok 7 F1H plE
B
MEWEE  211.9345 2 105.9672 7.5862 0.0011
RN 125.861 2 62.9305 4.5052 0.0147
B et 233.5184 2 116.7592 8.3588  0.0006
R 907.9449 65 13.9684
ps¥il 1479.259 71
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