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Jun TAKAGI: Study on Constituents of Resol Type
Phenol-formaldehyde Resin by Ultraviolet Absorption Spectroscopy
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R Q
No. of reaction 15 120 125 ! 130
|
Phenol l 94g | 94g 94g g .
Formalin | 21 | 1628 2028 243¢
NaOH ‘ 128 | 128 128 12¢
Water | 142g | i0lg 43g 20g
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Symbols of samples
T -
E i o &% % |
No. of reaction 15 1 120 l 125 130
]
\ ,
| I ]
Before reaction 115-0 l 120- 0 'l 125- 0 130- 0
RESICH THE '
Just after exothermic 115-A 120-A 125-A 130-A
reaction
BBRGHK 20 7
After 20 min. from 115-20 120-20 125-20 130-20
exothermic reaction
8RR 40 2 I A
After 40 min. from | liso 120-40 \ 125-40 130-40
exothermic reaction . \
RERIGHK 60 77
After 60 min. from 115-60 12060 | 125-60 130-60
exothermic reaction | : |
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Table 3. Phenol, o-methylolphenol # X t¥2-4-6-trimethylolphenol
DERBINF Beds L TR E
Wavelength of maximum absorption (4max) and molar absorptivity
of phenol, o-methylolphenol and 2.4-6-trimethylolphenol
!
, 5 F B OK KK
Amax (mg) ; Molar absorptivity
Phenol 269.0 ! 1.47%10°
o0-Methylolphenol 272.5 ‘ 1.85X10%
2+4+6-Trimethylolphenol . 279.5 ' 1.92X 103

Fig. 9 %23 Fig. 3 ho bMPHO ML IIT, T2/~ IZAFu—UESHBAINATY S, tri-
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EISBEATO B EMbh S, 115—A, 120—A TiF, 7= /—A0 269ms O — 7 H8 270.5~275
ma iLhlc->T flat WRIRIKE ->TED, X5IC 125—A, 130—A kT flat 2059, 275me
HEICE— 2 %E->T 5, DT &L, RNVATLFE FOBRBWBELLBIZONT, o- firdiid p-
IADFVAT VT E FORRESE LB EZRLTVE D EEZ SN S, RMKEHRT %L,
RisAiEticonT, 115 TRRROE— 71 275mu 5 276.5me T, 120 TRENIDDLEN
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Study on Constituents of Resol Type Phenol-formaldehyde

Resin by Ultraviolet Absorption Spectroscopy

Jun TAkaGr™ ‘ '
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Summary

The constituents of resol type phenol-formaldehyde resin were investigated by ultraviolet
absorption spectroscopy. .

The resins were synthesized, changing the mol-ratio of phenol and formaldehyde from
1:1.5 to 1:3.0 as show in Table 1. m the proEess of slow heating of stock solution, the exo-
thermic reaction was observed between 60 to 65 degrees (Fig. 3).

Twenty samples listed in- Table 2 were submitted to the spectroscopy.

The spectra of phenol, o-methylolphenol and 2-4-g-trimethylolphenol are shown in Fig. 9
and the characteristic values of these phenols in Table 3.

The spectra of samples indicated by molar absorptivity based on initial phenol concentration
are shown in Fig. 8. )

The following conclusion were obtained as the result of comparison of these spectra.

1). Mono-methylolphenols were produced in the exothermic reaction between 60 to 65
degrees.

2) After heating at about 45 degrees for 40 to §0 min., 2-4-G-trimethylolphenol was
produced from the series of mol-ratio 1:1.5 and 1:2.0. On the other hand, in the series of 1:2.5
and 1:3.0, as the reactions had proceeded it was believed that the diphenyl-methane type

compounds would be produced.
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