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Jun TaxAci: Study on Constituents of Resol Type
Phenol-formaldehyde Resin by Ultraviolet Absorption Spectroscopy
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Formulae of reactions

RO ®E

No. of reaction 115 120 125 130

Phenol l 94g 1 94g 94g 94g .

Formalin | 21 | 1622 2028 243

NaOH ‘ 12g l 128 12g 12g

Water | 142g [ 101g 43g 208

Table 2, & ¥ o =& 5
Symbols of samples
E K O % % | |
No. of reaction 115 120 125 130
\
\

R K ¥
Before reaction 115-0 120- 0 125- 0 130~ 0
RAKIGHTHEE | '
Just after exothermic 115-A 120-A 125-A 130-A
reaction
RBFIGH% 20 5
After 20 min. from 115-20 120-20 125-20 130-20
exothermic reaction
RERGHK 40 2 .
After 40 min, from 115-40 120-40 125-40 130-40
exothermic reaction ‘
REFEHK 60 7
After 60 min. from 115-60 12060 | 125-60 130-60
exothermic reaction l ] |
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Fig. 4 ®nlhil 11509 ) —ZXDEANRIRA RS + v
UV absorption spectra of the series 115
(Mol-ratio of phenol and formaldehyde is 1:1.5).
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UV absorption spectra of the series 120
(Mol-ratio of phenol and formaldehyde is 1:2.0).
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UV absorption spectra of the series 125
(Mol-ratio of phenol and formaldehyde is 1:2.5).
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UV absorption spectra of the series 130
{Mol-ratio of phenol and formaldehyde is 1:3.0).
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phenol OEAPUR A RS b
UV absorption spectra of phenol, o-methylol-
phenol and 2-4-6-trimethylolphenol.
Table 3. Phenol, o-methylolphenol # X ¥2-4-6-trimethylolphenol
DE KRBT EB X CHFEEFR
Wavelength of maximum absorption (?max) and molar absorptivity
of phenol, o-methylolphenol and 2.4.6-trimethylolphenol
]
5 OF Bk KR H
Amax (ms) : Molar absorptivity
Phenol 269.0 ! 1.47X10°
o-Methylolphenol 272.5 ‘ 1.85X10%
2+4+6-Trimethylolphenol . 279.5 ' 1.92X% 103

Fig. 9 3312 Fig. 3 o Mo hii&HIT, T2/ —NIZAFo—LERYPAINTYE, tri-
methylolphenol {T7; 212 oM T, BRBRITEHEIT I D> T & , RN L > TW L, —7, Fig.
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T2/ —WDARI P NVEDHDTH LY, RAREOKD >R ETILADSNVATLTE FOftn
RIEDHEATOBC EMbh b, 115—A, 120—A Tid, 7=/ —nD 269ma O~ 7 270.5~275
mp Kbt T flat RRIIEE-THED, 5K 125—A, 130—A BTl flat iIKle5F, 275me
MRIZE— 2 EPE>TN B, 2D &L, FNVATLFE FOBBENGELILBIEDONT, o- il -
fADFNAT VT FORMBIERE LT LEERLTVIDEEZ SN, RBRIEKT HIE,
RisdEticohT, 115 TRERO E— 713 275ma b 276.5me £, 120 TRELIDPPEN
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BO 278ms ¥ TY 7 FLTNA, 2+ 4 - 6trimethylolphenol DRKELINA 279.5my THEZDT, T
DOBRFSTIL, trimethylolphenal MARG PRV E LU >TERbDEELONZ,

125, 130 TRERBEERD ¥ 7 FIMRTE & HICAIC RERINICH WTHD, 125—60, 130—60 Tid
282~283me {GEL T3, DT &, H%5 K diphenylmethane ORIGERYOEEET L T
23b0LEzZ 5N 5,

BREREEDERENU~DY 7 FIZDO0TH, FhEFhd methylolphenol HicDW T, EHEI
AT P NHELSNIZTAUE, 35 &Y L1, o-methylol phenol DFEABREEMNT = / —VvDE
DEOEWREMICY 7 L TEHYD, 2-4-6-trimethylolphenol X SICEKEMCY 7 PLTHNEC &
»o, dimethylolphenol HDFEAKBMPEEL, TNOOMICHBET I THHIC ER, —HBENH»S S
IDWABY. LIch»T, BREDESHEIICONT, BERBREEZEREMCEHLTY L ENZ
%,

TNODTEDD, T /=N FNATAFE FRIEOARICODTRDC &b oi,

I, 7=/—nERNATHTFe FORSHEKELF LT VA2 TNRLTYL L, 60~65°C
TRAICRBRIEEZHZ L, mono-methylol {kasge:,

2. BARELGED-> THOMML, 95°C TRIEERHEDH S &, 40~607T, BAL1:1.5HLT1:
2.0DHDTL 24 6-trimethylol MR INBH, 1:2.5 BLF1:3.0DbDTRISITHEDE
AT, diphenylmethane MO LDODEHKICE TP bDEHEZ LN 3,
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Summary

The constituents of resol ‘type phenol-formaldehyde 'résin were investigated by ultraviolet
absorption spectroscopy. 1

The resins were synthesized, changing the mol-ratio of phenol and formaldehyde from
1:1.5 to 1:3.0 as show in Table . in the pro&ess 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 2-4.6-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 95 degrees for 40 to 60 min., 2-4-6-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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