238 30(2) 165~171, 2002
Mokchae Konghak 30(2) 165~171, 2002

24 - Aed HRAY 54 2o B vhTel
AQTIOR AR4 L AU B3 9P A7
PR SR L

Studies on Adhesion of Fancy Veneer and Formaldehyde
Emission of Wood-Based Floorings by Mole Ratios of
Urea and Melamine™'
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ABSTRACT
This study was to investigate the adhesion properties of fancy veneer and base panels and formal-

dehyde emission of wood-based floorings bonded with urea-melamine formaldehyde adhesives. We
focused on stoichiometric mole ratio of reactive functional groups. The urea-melamine formaldehyde
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adhesives were made at twelve different formaldehyde/urea-melamine mole ratios. The interlaminated
shear strength and formaldehyde emission of wood-based floorings bonded with selected adhesive
among these adhesives were examined. The results showed that the bonding properties were high and
the formaldehyde emission was low as the adhesive consisted of stoichiometric mole ratio of
formaldehyde/urea-melamine. Interlaminated shear strengths of HDF(High Density Fiberboard) flooring
were over 14 kgf/cm’ at all mole ratios. At the mole ratio of 10, HDF flooring showed low value of
formaldehyde emission of 953 mg/L. Interlaminated shear strengths of Plywood flooring were high, 1402
kgf/cm® at mole ratio of 14. At the mole ratio of 10, Plywood flooring showed low value of

formaldehyde emission of 026 mg/L.
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Table 1. Mole ratios of formaldehyde/(melamine + urea) for manufacturing adhesives.

Mole ratio F/(M+U)
10 12 14
Methods U:M:F U:M:F U:M:F U:M:F
1IMFU)* 09:11:20 081 : 101.: 20 073 : 093 : 20 061 : 081 : 20
2 (MFUU) * 10:10:20  091:091: 20 083 : 083 : 20 071: 071 : 20
3 (MFUU) * 11:09: 20 101 : 081 : 20 093 : 073 : 20 081 : 061 ; 20

- M : melamine, F :formaline, U : urea, * Last urea addition, * First urea addition+Second urea addition

Table 2. Resin content, pH and viscosity of
manufactured adhesives.

Resin Type Resin( 0c/sntent pH X;flggs‘ts
1 5513 84 210
10* o 5657 82 178
3 5498 82 178
™ 4618 84 157
Iy 2 5260 82 105
3* 5378 82 262
e 5643 83 199
12 2% 53.25 82 945
3 5297 83 105
™ 5319 83 131
14* 2% 5220 83 105
3* 4913 82 840
Commercial 5100 82 230
* Molar ratio

* Mixing variation of urea and melamine
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Fig. 1. Bonding strength and formaldehyde
emission of plywoods bonded with
urea-melamine adhesives.

Table 3. Moisture content and density of fancy
veneer overlaid wood-based floorings
bonded with laboratory urea-melamine
formaldehyde adhesives.

Flooring Mole Moisture Density

type ratios  content (%)  (g/cm®)
10 829 094
11 8.08 092
HDF 12 825 093
14 808 091
Con 857 091
10 9.23 066
11 016 067
Plywood 12 944 065
14 883 071
Con 1043 065
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Fig. 2. Interlaminated shear strength of fancy
veneer overlaid wood-based floorings
(Method 1).
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Fig. 3. Formaldehyde emission of fancy veneer
overlaid wood-based floorings (Method
1).
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