of @aigl =gtd|E0|
&0 ojxi= &g

AL A

kO
>
e
i)
ra
oH
_|.[)||
ok
-I>
T >
_I_g
L B>

Effects of Mixing Ratio of Urea and Melamine on Formaldehyde
Emission and Bonding Properties of Plywoods Manufactured with
Urea-Melamine Formaldehyde Adhesives*'

Heon Park - Eun-Chang Kang - Kyeong-Heui Min*?

ABSTRACT

This study was to measure formaldehyde emission and bonding strength of plywoods
manufactured with urea-melamine formaldehyde adhesives,
different mixing ratios of urea and melamine, and with four different formaldehyde /urea-

melamine molar ratios of 1.0, 1.1, 1.2 and 1.4.
The results were as follows :

1.

Amount of formaldehyde emission was the lowest at the first method of molar ratio(F/(M+
U)) 1.0. Amounts of formaldehyde emission of experimental manufactured adhesives were

lower than that of commercial adhesive.

. Bonding strength of dry specimen was the highest at the first method of molar ratio(F/(M+
U)) 14. Dry bonding strength of molar ratio(F/(M+U)) 1.4 was similar to commercial

adhesive.

. Bonding strength of wet specimen was the highest at the second method of molar ratio(F/
(M+U)) 1.4. Bonding strength of wet specimen used by the third method of molar ratio(F/

(M+U)) 1.4 was almost equal to commercial adhesive.
keywords : Formaldehyde Emission, Urea, Melamine, Molar Ratio, Bonding Properties.
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Table 1. Molar ratio of F/(M+U) and mixing ratio of urea and melamine for manufacturing adhesive.

F/(M+U)
Molar ratio
1.0 12 14
Methods
U:M:F U:M:F U:M:F U:M:F
1MEFU)* 09:11:20 081:101:20 073:093:20 061 :081:20
2 (MFUU) ** 10:1.0:20 091 :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
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Table 2. Resin content, pH and viscosity of manufactured adhesives.

Resin Type Resin Content (%) pH Viscosity (mPa - s)
1** 55.13 8.4 210
1.0* 2%* 56.57 82 17.8
3** 54.98 82 17.8
1** 46.18 8.4 15.7
1.1* 2> 52.60 82 10.5
3 53.78 82 26.2
1** 56.43 83 199
1.2+ 2%* 53.25 82 945
3** 52.97 83 10.5
1** 53.19 8.3 131
1.4* 2% 52.20 83 10,5
K 49.13 82 8.40
Commercial 51.00 82 230
* Molar Ratio

** Mixing variation of urea and meclamine
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Dry : Bonding strength( kgf/cm) of dry test.

Wet : Bonding strength(kgf/cw) of wet test after
immersing in water for 3hr at 60TC.

For. Emission : Formaldehyde Emission(mg /)

Fig 1. Bonding strength and formaldehyde emission of
plywoods manufactured with urea-melamine
adhesives(molar ratio 1.0).
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Resin Type
Dry : Bonding strength(kgf/cm') of dry test.
Wet : Bonding strength(kgf/cw) of wet test after
immersing in water for 3hr at 60C.
For. Emission : Formaldehyde Emission(mg /?)

Fig 2. Estimate of bonding strength and formaldehyde
emission of plywoods bonded with urea-
melamine adhesive(molar ratio 1.1).
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Fig 3. Bonding strength and formaldehyde emission of
plywoods manufictured with urea-melamine

adhesive(molar ratio 1.2).
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Fig 4. Estimate of bonding strength and formaldehyde
emission of plywoods bonded with urea-
melamine adhesives(molar rato 1.4).
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Fig 5. Bonding strength of plywoods bonded with
manufacured adhesives.
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Fig 6. Amount of formaldehyde emission of plywoods
bonded with manufacured adhesives.
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