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A Novel Manufacturing Method of Urea-formaldehyde Resin with
the Titanium Dioxide for Reducing Formaldehyde Emission

Han-Sang Park' - Hwa-Hyoung Lee®

ABSTRACT

The purpose of this study is to examine a proper amount of addition and a proper point for
addition of titanium dioxide for the manufacture of EOQ type of urea—formaldehyde resin (UF).
The reduction of free formaldehyde from UF resin treated particle board was also investigated.
TiO, content was 0.5%, 1% and 3% on the dry basis of UF resin. UV light was used to initiate
reaction. The results of this study are as follows:

1. During UF resin manufacturing process, the second adding step of urea was proper point
for TiO; addition.

2. 1 % addition of TiO» gave good values for the Eo type urea—formaldehyde resin.

3. There was no significant difference between physical properties of particle board, but the
higher the adding content of titanium dioxide resulted in the lower the mechanical properties.
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Fig. 2. UV radiation for titanium dioxide
treatment
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Fig. 3. A method of measurement of formaldehyde
emission
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Table 1. Specimen sizes and numbers for physical properties of PB

Test Specimen size Number of specimen
Density TX50x50mm 5
Moisture Content(%) T*50x50mm 5
Thickness swelling(%) Tx50x50mm 5

Table 2. Specimen sizes and numbers for mechanical properties of PB

Properties Specimen size Number of specimen
Bending strength (N/mm) Tx50x200mm 5
Internal bondng strength TXE0%50 5
(N/mm)

Table 3. Physical properties of Particle Boards

density DUN'  MC(%) DUN WA(%) DUN TS(%) DUN
conl 0.73+0.018 A 6.49+0.33 A 21.44+1.78 A 1045052 A
con 0.7520.025 A 6.60.27 A 22.465%1.07 A 10.05+0.41 A
TiO, 0.5% 0.740.04 A 6.5£0.39 A 24.05£1.65 A 10.29+0.31 A
TiO; 1% 0.780.012 A 6.37+0.31 A 26.23£2.03 AB 10.16+0.33 A
TiO; 3% 0.72£0.015 A 6.23+0.08 A 28.11+0.19 B 11.24+1.79 AB

*WA: Water Absorption (%), TS: Thickness Swelling (%).
1. The means with the same letter is not statistical significant at a p value of 0.05(??).
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Fig. 4. Density of Particle Boards

Fig. 6. Thickness Swelling of Particle Boards
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Fig. 5. Moisture Content of Particle Boards

Fig. 7. Bending strength of Particle Boards

Table 4. Mechanical properties of Particle Boards

MOR(N/mr) DUN IB(N/m) DUN MOE(N/mrr) DUN
conl 25.714+0.53 A 0.34£0.05 A 2303+34.17 A
con2 22.69+1.06 B 0.35£0.04 A 1940+27.62 B
TiO, 0.5% 21.61+0.38 B 0.28+0.04 B 1556.67+34.12 C
TiOs 1% 19.66+0.48 B 0.26£0.05 B 1427.67+87.21 C
TiO» 3% 17.94+0.31 C 0.19+0.02 C 1331£79.87 D
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Table 5. Formaldehyde emission of Particle Boards

Formaldehyde emission (mg/L) Grade
conl 1116 El
con 1.3 El

TiO, 0.5% 0.71 El
TiO, 1% 0.33 EO
TiO, 3% 0.32 EO
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