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XIA Songhua; LI Li; LI Jianzhang- Ureaformaldehyde resin modified by nano-TiO: under ultrasonic
treatment - Jowrnal of Beijing Forestry Unwersity (2009) 31(4) 1237129 [Ch, 21 ref . ] College of Materials
Science and Technology s Beijing Forestry University 100083, P. R- China-

In order to decrease free formaldehyde of ureaformaldehyde (UF ) resin and therefore to lower the
formaldehyde emission level of its products; UF resin was modified by adding nano TiO: and applying
ultrasonic dispersing technology - Effects of ultrasonic frequency and addition amount of nano-TiO: on viscosity »
curing rate, free formaldehyde content of UF resin, formaldehyde emission level and bond strength of plywood
with this kind of resin were evaluated- The results showed that viscosity and curing rate were affected by
ultrasonic frequency and addition amount of nano-TiO: indistinctively ; when ultrasonic frequency was 28 kHz
and the addition amount of nano"TiOz was 0-05% of UF resin solid content - compared with normal UF resin.
free formaldehyde content of modified UF decreased by 77.8%, bond strength of plywood enhanced about
155% and formaldehyde emission level of plywood with this kind of resin decreased by 68.3%. "C-NMR
analysis indicated that Uron-CHz"Uron structure was found in modified UF resins-
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TABLE 1  Experiment designs and performances of UF and TiO:-UF resins

IR 1 2 3 4 5 6 7 8
e/ C 90 65 65 65 65 65 65 65
R Hy 0 0 45 45 45 28 28 28
TiO2 ¥ INE/ % 0 0 0.02 0.05 0.10 0.02 0.05 0.10
AL B 1] /s 83 71 77 81 82 81 81 83
B (mPass ) 59.00 34.90 41.00 36.50 44.60 46.00 56..00 52.90
s RS A Y 0.36 0.22 0.11 0.13 0.10 0.10 0.08 0.09
Ji: 45 3/ MPa 0.77 * 1.48 0.96 1.29 1.41 1.96 1.68
FIRS R A (mg oL 1) 2.30 0.98 0.70 1.04 1.03 1.05 0.73 0.47
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TABLE 2 “C-NMR peak shift assignments and area ratio of sample UF and TiO:UF resins

WEE T AR L
H REH] LAEhis
90UF 65UF TiO2~UF ~28kHz TiO2~UF ~45kHe
H—COO0— 170.80~171.00 0.000 0.025 0.048 0.039
NHz —CO—NH— 162.74 1.000 1.000 1.000 1.000
“NH—CO—NH— 160.87 3.556 3.297 2.959 3.147
—NH—CO—N— 159.32 4.052 3.359 3.285 3.270
HO—CH: —OH/HCHO 82.40 0.090 0.052 0.046 0.034
—N(CHz—)CHz —OH 5{ —NH(CH:0H): 70.00~72.60 0.659 0.718 0.599 0.625
“NH—CH2—O0—CH2—NH— 68.50~68.80 1.930 1.774 1.441 1.761
~NH—CH:—OH 63.20~65.00 5.547 5.602 5.234 4.908
Uron “CH2~Uron 57.50~57.70 0.000 0.000 0.082 0.075
—N(CHz—)CH2—NH— 52.80~54.80 1.881 1.668 1.684 1.697
“NH - CHz NH— 46.40~49.30 1.763 1.567 1.534 1.510
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FIGURE 1 “C-NMR spectra of sample 65UF
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FIGURE 2 Detail of “C-NMR spectra of sample 90UF
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FIGURE 3 Detail of C-NMR spectra of sample TiOz-UF-28kHz
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FIGURE 4 Detail of “C-NMR spectra of sample TiO2-UF-45kHz
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