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Basic Physicochemical Properties and the Optimization of Particleboard Production Process

of Salizx discolor Timber
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Abstract: In order to achieve industrial utilization of Salix discolor timber and to develop particleboard, the
physicochemical properties of 3-year-old S. discolor were determined. The distribution patterns of the val-
ues of particle length, width and thickness were measured. Influences of the production factors on the quali-
ty of the particleboard were discussed, such as the pressure of thermal pressing, temperature, time, resin
content and amount of water-proof agent. The results showed that the density of the air-dried timber of 3-
year-old S. discolor trees was 0. 463 g + cm °, the volume shrinkage:12. 9% .,pH:3. 75, cellulose content:
43. 86 % ,hemicellulose: 72. 31%, acid insoluble lignin: 18. 68%. The particle length, width and thickness
values roughly presented normal distribution. Through orthogonal experiment, the optimum production
conditions of S. discolor particleboard were pressing pressure: 3. 0 MPa, pressing temperature; 175 C,
pressing time:440 s,resin content:10% ,and amount of water-proof agent:1%. Under the optimum process
conditions, the performance parameters of the particleboard were the modulus of elasticity:2 950 MPa, the
modulus of elastic bending strength value:16. 1 MPa,internal bonding value:1. 02 MPa and the thickness
swelling rate after 2 h water soaking:6.5% ,which were in accordance with the national standard.
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Table 1  Orthogonal test scheme

% 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16
B Ak 0/ %% 0 0 0 0 0.5 0.5 0.5 0.5 .o 1.0 1.0 1.0 1.5 1.5 1.5 1.5
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Table 2 The basic physical and chemical properties of the S. discolor
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Fig. 1 Normal distributions of particle length, width and thickness
*®3 MY RSNEE FRORR B A S ] it G e R B K D S o A A
Table 3 Determination of the particle form Ig%ﬁlﬁhﬁ@ﬂ @J TJ'E,?Hi @ ﬁlé E’J 5 H@ , %/EEFK T ZP %g
KR/ SR i R me o FOA R T A T LR B 0 2
eI 5 /A 1344 1042 252 BetnZe 4 R,
HAH/ 6.29 1. 44 0.94 ESREN s S IS
HIf mm 2.3.2 ERRBMELHF E 54 BIEE2 MK
i 2 3.96 0. 88 0. 35

2.3 MeEREFIZMRK

T AT 0T M B A B B AL 2 M R S P M AR T S
(89 53 B R R0 A WIS T AR AR Y Tl A . IRt
A0 R ] E A e ik 43 A 7 R R T VR IR
FRFR B ] it g 2t AR B K RS o A 4 ) A AR
PR 2# PR RE B 52 . DL A AT M0 6 A6 AR Y A A0 A
T2Z.
2.3.1 #rapelibia kP L L AR
5ok A Lo (9 IE B iL E 4T, 0 A T IR R J7 .

6 45 RS AU IE SR 56 1) 4 22 R 7 22 43 Br 4 SR ANk
5 PR

122 5 Al 5 A A A SR AR A 2 R Y [N
AR Ry PR T g G R A A R L A I (]
17 A o B T 7 R it JE Tk BT R 3 R KT
e i JRE R A 8] 8 3 1 I 3 R KR 5 B2 i B
i 3 52 DA 25 B V4 PR 3R RS S e B PR R LB
ZKFR) AR S T R s 3 R it JE Tk B TR I R
KA AR TR T IR B TR MK s s i AR R NS
53R 2 DA B Uk A PR3 RS A it e AR R ) LB K

x4 TUIGIRERMIEHFERE

Table 4 Physical and mechanical properties of the particle board

R FS 1 2 3 A 5 6 7 8 9 10 11 12 13 14 15 16
B B/ MPa 1130 1930 2530 2400 2170 1970 2050 2170 1410 1330 2860 2450 1580 2430 1510 2510
i A 2 104 140 140 169 179 22 124 167 132 76 83 43 146 158 175 157
i 38 B2 / MPa 8.9 16.7 20.6 20.4 13.1 14.9 16.1 18.4 9.9 9.1  15.3 20 9.7 13.6 12,4 17.7
o A 25 1.1 1.2 1.1 .o 1.7 1o 1.6 1.5 1.2 0.8 2.7 1.2 0.7 0.6 1.5 1.9
P45 4 8 B /MPa 0.47  0.46  0.95 1.02 0.60 0.73 0.77 0.66 0.61 0.58 0.5 0.76 0.33 0.82 0.59 1,03
b Al 22 0.01 0.0l 0.02 0.03 0.06 0.0l 0.04 0.02 0.06 0.04 0.06 0.0l 0.04 0.0l 0.04 0.02

2h KK/ % 30,1 141 10,2 23.1 83 126 7.5 6.8 8.2 7.8 6.9 7.0 8.4 7.2 6.9 6.8
o A 25 0.15 0.15 0.47 0.68 0.70 0.14 1.24 0.84 1,07 0.24 1.16 0.33 0.29 1.07 1.00 1.14
B/ (g em™3) 0.65 0.65 0.68 0.74 0.74 0.67 0.68 0.70 0.63 0.65 0.75 0.86 0.67 0.76 0.70  0.86
o A 25 0.04 0.03 0.02 0.03 0.04 0.03 0.03 0.02 0.02 0.03 0.02 0.02 0.02 0.03 0.03 0.03
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Table 5 Range and variance analysis of orthogonal test results
PAE L i/ MPa i3 B / MPa W45 5/ MPa 2 h KR I/ %

R R R R

k1 k2 k3 k4 " k1 k2 k3 k4 e k1 k2 k3 k4 - k1 k2 k3 k4 e

MIEFE S /MPa 1535 1975 2132 2465 930* * 12.2 15.1 16.3 15.6 4.1* 0.57 0.71 0.69 0.74 0.16* 12.9 9.2 9.6 11.4 3.8
PIREE/C 2015 2135 2135 1822 313* 14.7 15.0 15.1 14.4 0.73 0.71 0.49 0.79 0.73 0.30* 13.0 9.1 8.3 12.7 4.7
PR /s 2118 2015 2135 1840 295* 14,2 15.6 15.6 13.8 1.8 0.69 0.60 0.76 0.68 0.16* 14.1 9.1 8.1 11.7 6.0*
MEREE/% 1573 1915 2238 2382 810** 10.4 13.6 16.1 19.1 8.7** 0.50 0.65 0.71 0.87 0.37* 13.8 10.4 7.9 10.9 5.9~
Bisk#/% 1998 2090 2013 2008 93  16.7 15.6 13.6 13.4 3.3* 0.72 0.69 0.62 0.69 0.11 19.4 88 7.5 7.3 12.1"
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Fig. 2 Physical and mechanical properties of the particle
board with different pressing pressures
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Fig. 3 Physical and mechanical properties of the particle board

with different pressing temperatures
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Fig. 4 Physical and mechanical properties of the particleboard

with different pressing time
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Fig. 5 Physical and mechanical properties of the particleboard

wiht different glue consumption
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