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Preparation and Characterization of Urea Formaldehyde Resins Modified by
2, 4, 6-trimethylol Sodium Phenate
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Abstract: The intermediate 2, 4, 6-trimethylol sodium phenate (TMP) was synthesized by using phenol and
formaldehyde as raw materials under strong alkaline condition, and characterized by 'H-NMR spectrosopy. In
addition, series of TMP-urea-formaldehyde (TMPUF) resins with different TMP/U mole ratios were prepared un-
der traditional three step process (alkali-acid-alkali) and their performances were explored. Results showed that
the free formaldehyde concentration reduced while the viscosity of TMPUF resin increased with the increase of
mole ratio of TMP/U ; when the mole ratio of TMP/U was higher than 1/40, the free formaldehyde mass frac-
tion in TMPUF resin was less than 0.01%. The analysis of the change of free formaldehyde level during each
synthesis period of TMPUF resins showed that the reduction of free formaldehyde concentration mainly
happened during the alkali stage and after the second addition of urea; furthermore, the pH value of NH,CI-TMPUF
system gradually increased as the mole ratio of TMP/U rose. In addition, the dry strength and wet strength of
plywood bonded by modified UF adhesives were better than those by pure UF adhesive, and the lowest value of
formaldehyde emission of plywood bonded by modified UF adhesive was less than 1 mg/L.
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Tab.1  Basic recipe and properties of TMP modified UF

resins

TMP/U  viscosity / curing time / pot life /
number
mole ratio  (mPa-s) s h
UF 0 62.7 73 24<t <28
TMPUF-B1 1/80 90.2 81 28< 1 <32
TMPUF-B2 1/40 96.6 96 32< 1 <40
TMPUF-B3 1/20 110.5 110 40< 1 <48
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Fig. 2 FT-IR spectra of TMP modified UF resins
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Fig. 3 Effect of mole ratio of TMP/U on the concentration of

free formaldehyde of UF resins
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Fig. 4 Variation of the free formaldehyde concentration

during the preparation process of UF and TMPUF-B2
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Fig. 5 Effect of NH.Cl on the pH of TMP modified UF resins
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Tab. 2 Performances of plywood with TMP modified UF resins

number dry bond strength /MPa wel bond strength /MPa formaldehyde emission /(mg/L)
UF 1.52 1.38 1.54
TMPUF-B1 1.64 1.45 1.27
TMPUF-B2 1.76 1.68 0.98
TMPUF-B3 1.72 1.64 0.96
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