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Performance of Plywood Made with Low-toxicity Urea-formaldehyde Resin

WANG Shu-min!, SHI Jun-you?
(1. Heilongjiang Forestry Vocation-technical College, Mudanjiang 157011, Heilongjiang, China;
2. Beihua University, Jilin 132013, Jilin, China)

Abstract: To optimize the processing parameters for plywood panels made with low-toxicity urea-
formaldehyde resin, a metal-acid was selected as a modifier agent to mix with the UF resin. An
orthogonal experiment was designed to investigate the effect of the metal-acid, moisture content of
veneer, and curing agent on the bonding strength. The most dominant factor that had influences on
the bonding strength for low-toxicity UF resin was identified. It was observed that when the ratio
of urea to formaldehyde was 1. 03 ¢ 1, the formaldehyde emission of the plywood panel was lower

than 0.5 mg/L.
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AF—KREM 502 i = R, LA B E 88~
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min, & pH {§ 7. 0 fIASEPIKR K %413 50 °C, 40
AR, 4538 30~60 min,# pH {& 7.5~8.0, k&
RZE 40 Ty,
1.2 ZABEARRBHH

UF i B A0 i R 28R 2 » A (512 1 1 B 4k 59
Xt UF WA #5E I B A T2 &40 B fh g BE & I
BREBAAF KW, AT 8 T R 6HER
B 3 FRE B L] 47 0 BB 06 70) X 1 e B 7= i
BEFRR, —HRERMXONEES, £¥5d
BB A%, #ENE S BRI N RRELRLE 1.

®1 SARANARRRR
Tab. 1 Main components of curing agents

iiaca HABANEAREER EketE/s ERAY/h
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b WA 15% s R BR S 10% 3K 55 4
B 520 Frieme 2%
WiLg 15%: | ALK 10 Y0, 4 50 4
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Tab.2 Paramefers design of the orthogonal experiment
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BAREKE/N B A BN HHR/ %
1 6 a 0.6
2 10 b 0.9
3 14 c 1.2
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Tab.3 Results of bonding strengths of plywood panels

o BigE MEE ¥ 5 3BE/MPa
KE/% MM W/% BE BRE
1 1 1 1 1 05 103
2 1 2 2 2 028 114
3 1 3 3 3 064 107
4 2 1 2 3 03 078
5 2 2 3 1 016 092
6 2 3 1 z2 0.4 034
7 3 1 3 2 022 0.56
8 3 2 1 3 011 075
9 3 3 2 1 031 063

Ky 142 0.94 0.55 0.91
Kz 0.92 1.02 1.07 0.97

W Ky 064 108 13 110
B& ow  om; o1 o
B 5 031 034 036 0.33

K 021 0.3 045 0.37

0.16 T=2.98; T=17.72
258 ¥=0.33;5=0.86

R, 0.78 0.24  0.81

Ky 3.24 2.37 2.62
Ki;  2.54 2.81 2.75 2.54

g Ky 1.94  2.54  2.55 2.60
A K; L08 079  0.87 0.8
2k o8 0% oo 0.8
K, 0.65 0.8  0.85 0.97
R, 130 044  0.20 0.06
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Fig.1 Relation between moisture content of

veneer and bonding strengths
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Fig. 2 Relation between the addition of modifier

and bonding strengths
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