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Studies on Hot-Pressing Process Using Soy Protein-Based
Adhesive for Maple Particleboard
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Science and Technology , Shanghai 200093 , China,)

Abstract: To solve the problem of formaldehyde releasing from maple particleboard, the hot-
pressing technology with soy protein-based adhesive for maple particleboard was presented. Single
factor experiments prove the availability of the soy protein-based adhesive in the production of
particleboard. According to the results of response surface optimization, it is shown that when hot-
press temperature, hot-press time, adhesive dosage and density of maple particleboard were
controlled at 180 C ,27.5 min, 15. 7% , 780 kg/m® respectively, the maple particleboard has the
optimal inside and surface bonding strength which can met the requirements of National Standard
GB/T 4897.1 - 2003.
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Fig.1 Signal factor experiment conditions
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Tab.2 Box-Behnke experimental design factors and levels
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Fig.1 Impacts of different factors on inside bonding strength
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Fig.2 Impacts of different factors on surface bonding strength
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Fig.3 Impacts of different factors on modulus of rupture
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Tab.3 Response surface experiment design and results

i X1 /min X,/C X3/ % X4/(gecm ?) Y1/MPa Y, /MPa Y3/MPa
1 25 180 14 0.80 0.346 0.781 19.90
2 35 190 16 0.75 0.237 0.691 13.30
3 15 190 16 0.75 0.236 0.550 13.90
4 25 170 16 0.70 0.195 0.501 14.22
5 35 180 14 0.75 0.337 0.710 16.06
6 25 180 18 0.80 0.446 0.896 18.07
7 25 180 16 0.75 0.551 1.012 22.62
8 25 190 16 0.70 0.168 0.503 11.37
9 25 180 16 0.75 0.568 0.946 22.70
10 25 180 16 0.75 0.595 0.940 21.54
11 25 180 16 0.75 0.492 0.986 20.24
12 25 180 16 0.75 0.534 0.923 20.15
13 15 180 16 0.70 0.116 0.443 13.20
14 25 190 18 0.75 0.195 0.658 13.65
15 35 180 16 0.80 0.375 0.821 17.26
16 25 190 14 0.75 0.314 0.675 13.58
17 15 180 18 0.75 0.288 0.750 14.62
18 15 170 16 0.75 0.312 0.781 17.89
19 25 170 18 0.75 0.214 0.589 12.38
20 25 170 14 0.75 0.340 0.853 17.26
21 35 180 18 0.75 0.277 0.684 14. 40
22 15 180 14 0.75 0.304 0.702 18.36
23 35 180 16 0.70 0.230 0.690 15.74
24 25 170 16 0.80 0.400 0.850 20.21
25 15 180 16 0.80 0.326 0.870 19.21
26 25 190 16 0.80 0.367 0.800 15.87
27 35 170 16 0.75 0.334 0.680 18.03
28 25 180 18 0.70 0.146 0.539 12.45
29 25 180 14 0.70 0.165 0.620 13.11
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Fig.4 Response surface figure for the impact of different factors on inside bonding strength
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Fig.5 Response surface figure for the impact of different factors on surface bonding strength
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Fig.6 Response surface figure for the impact of different factors on modulus of rapture
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A A HE A i B AR A I I S8 A R B A
AR 7K V-1 [T A e ot 5 S8 A7 A E AR R AL R I ]



98 g BOTOR A 2 R

2015 4F % 37 %

ANAE B A o PG A it R R R R RS
Vo /N P A 5 g R AN o 7 A B ] ) ZE K
il E T N= N F <k

6(c) R IR 180 C (it i it 16%
I 288 R A S [ e e T 8 B85 ) 58 ESE RO . 7T
DA H %5 B RN A4 15 (8] 58 A S B 35 76 %
700~800 kg/m® i [Bl P , it i 5 3 1 AN W7 34 K. 4
JEI [E]7E 15~25 min PN, Bl B4 B[] 9 22 4 e g
9 JIE A — G KA A AR B [A) R 3 25 mink,
e iR B AR AT

K 6(d) @R T LA 25 min, % FF750 kg/m®
I it J2 5 R R S 0 B8 0T T 8 88 ) 58 LS MR R
A AT DL HE i e A R i 58 A
TEASTR IS 7KV P i 5 B A EAR KA B it
U2 St 8 DRRIT A kB ) P o T 2 S G K
J U8 I

Kl 6(e) B T IS E] 25 min, Jifi i 5 16%
i o 42 B2 TR 30 8 %o g 2 B2 ) 2 B RE AU, . A
P AT DA M B0 i R A B ) 58 AR R (2
L AEARI KT [N L % BE M A B , %5
5 P B A AR o R K. BRI AE 170~190C 3
FE P i P T2 P P v e T A 2 252 488 K
INH

6 (£) B 7x 1 #AE I [E] 25 min, $4 % &
180 °C B, %5 3 1 il Jisg 2k Xof i il 558 85 149 58 B T 34
7. M B 0T A 48 e T A 40 B ) 38 B A
A AEAE AT N L % B i B BEY .
5 ESE R el R R G K it RS HEAE 14 % ~ 16 % 3
FEL DAY T T P il 52 e 398 T 4 224 e i o e ot
16 % B » I it e e 185 A o et 5 B S T 9 )
2.3 SEMHMNIKIEIEIE

A 3 A B o A A A B 5 AR 1) 16 A ) £
B T2 4y BB ] 27. 5 min, P4 R
178 °C i i & 15. 7% , %5 Ji 780 kg/m®. % &M
T AEAR (Y N 45 G o B A 0. 557 MPa, 1 45 &
BRI 0.984 MPa, i 3 Ji i 21. 893 MPa, ik
B E K bR

AL FIUMELIEA T Y0 UE 05, AR ZE R [A]27. 5 min,
TR 180 C i it & 15. 7% . % ¥ 780 kg/m® 414
T BRI NS RN 0.527 MPa, R I 254 1%
&4 0.952 MPa, i ifi 58 B > 22. 26 MPa, 5 0 {E

A LA AR 243k — 5.38% . —3.25% ., 1. 68% ,
W T e A R R D A g sl o 3k 56 B0 U 9k AT 0 A R
k.

3 & it

3 ok PR 2 0 A% PR 2 R B
FEL A o 7 T e A 4 B 1) 3 B LB
Bl 170~190 C , #E T[] 75 H 4 15~35 min. jifi
R BBl ol 14 ~ 18% . H #p % B 35 Bl 700 ~
800 kg/m?® . K ni Ji7 i 17 125 1 FH F K 7 2R 1 AR
AEAR 2 TP, kA5 T RAFMEE R T
PSSR T 45 G i 5 A i 2 3 A 3 0 3 T
DA T AR 760 . 3 2ok 57 i TR AT A5 TSR
AR AR Y e Al & T 2248k B8
FR¥I55%] GB/T 4897. 1 — 2003 X 7 Ttk 745 T fifi
FH B8 AR 2K .
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