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Fast-Curing of Phenol - Formaldehyde Resin
Adhesives for Plywood™

Jeang-Kwan Roh**?

ABSTRACT

To accelerate the cure of phenolic resin adhesives for plywood. the complexation with melamine
resin and the addition of cure-accelerating agents were discussed.

The hot-pressing temperature and time of phenol resin could be decreased by complexation with
melamine resin. but the wet glue-joints strength of phenol - melamine resin was lower than that of
ordinary phenol resin in case of plywood using spruce veneer at core layer.

Among the tested cure-accelerating agents, the sodium carbonate showed the greatest effect on
shortening gelation time of phenolic resin. In addition, in the manufacturing scale test. the hot-
pressing time of phenol resin with the addition of 5 parts sedium carbonate could be shortened about
20% compared with ordinary phenol resin which had same glue-joints properties.

Keywords . Phencl - formaldehyde resin. cure-accelerating agent. sodium carbonate. glue-joint
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Table 1. Properties of various resin adhesives

Reis it gy St
PE-1 8.8 78 46.4
PF-2 9.6 104.5 7.5
A Co. PF 11.8 64 38.3
BCo. PF 9.4 83 45.9
PMF 8.6 33 48.7
¢ Co. UMF 7.6 67 53.2

’F-1: Phenol : Formaldehyde : NaOH
=1:2.0:0.1{molar ratio)
PI"-2 © Phenol : Formaldehyde : NaOH
=1:2.2:0.25(molar ratio)
PMF PF(Phenol Formaldehyde : NaOH
22,5101+ MF(Melamine :
Formaldehyde =1:2.5)
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Table 2. Effects of the addition of cure-acceler-
ating agents and novolac powder on the
gelation time of various PIF resins.

Gelation time(100°C. min.)

Additives  Addition level
fparts) PR A Co. PF B Co. PF
Control - 42.8 39.3 24.8
Novolac-A 10 28.4 21.0 21.5
Navolac-B 10 276 18.8 20.8
Novolac-C 10 27.6 20.9 21.1
Sodium carbonate 5 8.2 14.3 6.8
Resorcinol 10 22.4 37.5 24.4
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Fig. 1. Effects of addition level of sodium car-

bonate on gelation time of phenolic
resins(1007C).
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Table 3. Effects of temperature on gelation time of PFs.

Gelation time(min.) Temperature () Apparent activation

Resins 90 100 110 120 130 energy {Kcal/mol)
PF-2 67.7 27.4 12.2 5.5 2.8 23.2
PF-2 + Novolac-B (10phr) 57.7 21.6 10.5 4.9 2.6 22.4
PF-2 + Sodium carbonate (5phr) 17.0 2 3.5 1.7 - 21.6
A Co.PF 129.7 1 18.5 7.6 3.5 26.1
A Co.PF + Novolac-B (10phr) 59.6 22.7 10.6 4.7 2.5 23.1
A Co.PF + Sodium carbonate (5phr) 48.7 159 7.9 3.5 1.8 23.6

Table 4. Bonding test for plywood with three fast-curing PF systems. phenol - melamine and urea -
melamine resin adhesives.

Glue-joints strength(kgf/mr) . ( ):Wood failure(%)

Keruing + Spruce + Keruing
(1.2+3.3+1.2mm)

Apitong + Apitong + Apitong
(1 +2+1mm)

Resins

Dry 24hr. boiling Dry 24hr. boiling

A Co. Phenol 14.6+1.8(30) 7.5x1.9(0) 13.2+2.0 (56) 4.8+1.5 (0)
A Co. Phenol 11.7+1.1(46) 6.6+2.3 (0} 13.2+2.1(32) 6.2+2.2018)
+ Sodium carbonate 16.6+1.8(54) 8.9+1.0(5) 15.1+2.6(68) 10.7+1.6 (59)
Additives Formamide 16.2+1.0(34) B.9+0.8(9) 14.5+2.1 (54  9.5£2.1 (7D

Phenol - Melamine 17.1+£1.5(84)  8.9+1.2(0) 9.8+1.3(67) 3.9x1.2020

C Co. Urea - Melamine 15.1+1.6 (80) 3.8%1.2 (0} 10.3%+1.6 (50) 0

Resin formulation: A Co. PF © Resin 100 + wheat flour 20parts

A Co. PF+Novolac B : Resin 100 + wheat flour 10 + Novolac 10parts

A CO. PF+Sodium carbonate ' Resin 100 + wheat flour 20 + sodium carbonate

Hparts

PMF : Resin 100 + wheat flour 20 + Sodium chloride 0.5 + water 2parts

UMF : Resin 100 + wheat flour 15 + Sodium chloride 0.5 + water 2parts
Adhesion coditions : Amount of glue spread : 18g/30 x 30cm

Hot-pressing : PF © 10kgf/ar, 130T, 4min. (Apitong). 5.7min.(Spruce)

PMF and UMF : 10kgf/or, 120T. 3min{Apitong). 4min. (Spruce)
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