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Thermal Degradation of Phenol-formaldehyde
resin extended with Thiolignin (1)*

Thermogravimetric analyis (TGA) and Differential

thermal analysis (DTA) of the cured resin.

Zeong Woun Nam and Takamaro Maku

Abstract

The thermal degradation course of phenol-formaldehyde resin extended with thiolignin was
investigated in air at atmospheric pressure by means of thermoanalytical methods. The sample
resins were prepared with the conditions that ratio of thiolignin to phenol was 1.0 in weight
and ratio of formaldehyde to phenol was 2.0 in mol., then, were cured by heating at 140°C.

The DTA curves of the cured phenol-formaldehyde resins extended with thiolignin showed
two peaks of exothermal reactions at lower temperatures than 550°C.  The first exothermal
peak (310~340°C) was attributed to thermoxidation of thiolignin, and the second (510~540°C)
was done mainly to thermooxidation of phenol-formaldehyde resin. The temperature at first
exothermal peak was as follows (ref. Table 1);

PF: L>PF-L>>PLF>LF-P
The weight loss of the resins by thermal degradation was less than 50% below 550°C.
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Table 1. Ratio of chemicals used in preparation of phenol-formaldehyde resin extended
with thiolignin and the yields of cured resin.

37% 1% | Yields of
. Phenol (P) |Formaldehyde| 20% NaOH Thiolignin .
Resin . . S cured resin”
g solution (F) g solution (1.}® %
g g i
1. Phenol formaldehyde |
resin PFD 94. 1 162.2 10.0 0 49.2
2.* Phenol formaldehyde
resin extended with|
thiolignin
PF: L» ‘ 24.0
PI-L® 94.1 162.2 10.0 627.3 | 23
LE-P» | 24.2
PLF® ] 25.5

Reaction temperature, 80°C; Reaction time, total 120 min.
* thiolignin/phencl=1.0 (in weight). formaldehyde/phenol=2.0 (in mol.).
1) Phenol, Formaldehyde and NaOH were stirred for 2 hrs. (PF)
2) The mixture of phenol-formaldehyde resin and solution of Thiolignin (PF:L)
3) Phenol, Formaldehyde and NaOH were stirred for an hour, and thiolignin was added,

succeedingly were stirred for an hour. (PF-1.)
4) Thiolignin and Formaldehyde were stirred for an hour, Phenol and NaOH were added

to it, succeedingly were stirred for an hour (LF-P) .
5) Phenol, Thiolignin, Formaldehyde and NaOH were mixed and stirred for 2 hours (PLF)

6) Prepared with 295 NaOH
7) Cured by heating at 140°C. for 3 hours.
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b R ISR TH 5,
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PF: L>PF-L>PLF>LF-P
DIFICE 772 (Table 1).
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