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Alkio Oxuro @ On the Curing Process of Rescles in

the Presence of Wood
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Table 1. %

Assignment of absorption bands

W% oo s

B

W{ave number i . i
(cm—1) i Assignment
2800~2950 CH
1720 C=0
1650 4
1610 C=C
1590 7
1380 C—CHs
1050 C—0—C
1000 C—0
880 CH
820 4
760 4
690 ”

| Aliphatic

i 3
L Remark

; COOH

Oxidation of methylene

Benzene ring

”

i

( Dimethylene ether
Methylol
Out of plane, aromatic, isolated H
Out of plane, aromatic, adjacent 2H
” ” ” 3, 4 H
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IR spectra of resole and solvent
extractives of cured resin.

a : Un-cured resole, b : Acetone extractives of
cured resin, c: Acetone extractives of hard
cured resin, d: Methylcellosolve extractives
of cured resin, e: Cyclohexanone extractives
of cured resin, * | : Adsorption of solvent.
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21~22 2, 3 ¥R Di-, Tri-nuclear phenols

22~26 1 5% 7N Mono-nuclear phenols

25, 2 AW AFa—7 2/ —iv o-Methylol phenol

26,7 7 oz J = W Phenol
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Table 8. Ji A & 4 & & & Wb s &
Heating condition and Weight cure index (WCI) of LR

mooE & fF WOR oo W OB W (b %
Heating condition WCI of samples
Temperature Time LR W-LR-10 W-LR-50
oy ‘ (min.) WL, LR-5
5 85,0 79,6 94, 2
10 89,5 81.0 105.8
120 15 96.9 89. 4 110, 0
20 92.6 92.0 111,7
25 ‘ 101, 1 93.2 119.9
| ]
4 | 82,0 96, 3 102, 0
6 96. 8 98, 1 108, 3
140 97.5 95.5 112, 5
10 99.7 103.0 102, 8
15 102. 5 103.0 126, 9
1 71.5 88,7 98,0
2 82,5 107, 6 103. 1
160 3 91.7 109, 0 112.3
103. ] 112.2 125, 6
10 103. 2 123.2 145, 0
Table 4. Jm 2 2% & & & & W (b 8
Heating condition and Weight cure index (WCI) of HR
mo B & # [EN S SOOI S S A (AU
Heating condition WCI of samples
Temperature Time g oL W_TTD =
°C) (min.) HR W-HR-10 W-HR-50
5 70.9 92.1 102, 1
10 71,8 92.6 101, 4
100 15 78.4 95. 4 104, 1
20 81.6 96, 1 106. 6
25 86,0 92.5 103, 8
71.5 94,8 102, 1
3 80.0 98.0 104, 1
120 5 85.6 100,0 107.1
7 85.5 100. 8 107, 3
10 88.0 98.9 | 105.0
1 79.3 104, 1 101, 6
2 85.3 100, 0 105.7
140 3 86.1 104, 6 108. 0
4 86.2 106. 6 108, &
5 86.8 108. 5 106. 4
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On the Curing Process of Resoles in the Presence of Wood
Akio Oxuro®

Summary

The curing process of resoles in the presence of wood was studied by infrared spectro-
scopy (IR).

Two types of resoles were synthesized under different conditions of reaction temperature
and reaction time. One type of resole consists of the lower molecular weight phenols (mono-
nuclear phenols : LR) and the other type consists of the higher molecular weight phenols
(tri-, ~ poly-nuclear phenols : HR), Identification of methylolated phenols in the resole was
carried out by gel permeation chromatography (GPC).

Resoles and mixtures of resole and wood powder were cured by heating with the tem-
perature ranging from 100 to 160°C for varying times.

The IR spectrum of the acetone extractives of the cured sample was obtained by using
the KBr tablet method. The absorbance (D) is determined by the baseline method.

The degree of condensation in the sample was revealed by use of the IR index (D 820
cm™Y D 1,000 cm™t) or the Methylol index (D 1,000cm™YD 1,610 cm™).

For further investigation of the condensation reaction, the extraction of the cured samples
was attempted by means of the solvents having a higher boiling point than acetone. However,
the characteristic peakes of the IR spectrum were not discriminated for the band because of
the solvation between solvent and extractives.

In the case of the resoles, the rate of the curing reaction of HR was faster than that of
LR. However, the curing temperature of LR was 20°C higher than that of HR.

In the case of the resole and wood powder mixtures, the rate of the curing reaction of
the mixtures with a low resin content of LR was slower than those with a high resin content.
It was assumed that the curing reaction was retarded due to a interaction of LR with wood.
Because of mono-nuclear phenols, LR is adsorbed into the wood substance relatively easily.
In the case of the low resin content, it can be assumed that a large portion of the resole was
adsorbed into the wood substance. This means that active methylol radicals for the condensa-
tion reaction in the resole were adsorbed into the wood substance. Therefore, the adsorbed
methylol radicals possessed the necessary condensation energy higher than the non-adsorbed
methylol radicals.

It may be concluded that, 1) the resole consisting of lower molecular weight phenols is
suitable for the purpose of wood impregnation, since it has a strong affinity for wood, but it
requires a high level energy for complete curing in wood, 2) the resole consisting of higher
molecular weight phenols is a suitable resin for wood adhesives, since it easily forms the

resole-resole bond.
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