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Improved Analytical Method for Free Formaldehyde in Adhesive of

Water-Soluble Phenol-Formaldehyde Resin
WU Miao-xin, FANG Yuan-yuan, DU Ying, ZHOU Tai-yan
(Analysis Center, Changzhou University, Changzhou 213164, China)

Abstract: An improved analytical method (acetylacetone spectrophotometry) for the determination of free
formaldehyde in adhesive of water-soluble phenol-formaldehyde resin was established. The influencing fac-
tors were studied and the testing conditions were determined. The sample solutions used in this method
were prepared by adding buffer solution of acetic acid-ammonium acetate and filtrating. The interferences
from resin and sample color were eliminated. Good recoveries from 97. 7% to 99. 3% were obtained. They
were higher than the ones obtained by traditional straight-run distillation process, which were 91.1%.
The relative standard deviations obtained by this method were lower than 2. 1%. This research discovered
that the sample solution and the formaldehyde standard solution were stable when the buffer solution was
added. The formaldehyde determination with this analytical method wasn't disturbed by the phenol when
its concentration was 2 000 times as high as the formaldehyde. Compared with chemical titrimetric meth-

ods, this analytical method has many advantages such as low detection limit, reagent and sample usages
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in small amount, high accuracy when the formaldehyde content in the sample is low. It was suitable for

the determination of free formaldehyde in water-soluble phenol-formaldehyde resin.
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Fig. 1 Absorption curves
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Table 1 The results of recovery and precision tests!) (n=4)

o/ (mg/L)
— o /% RSD/%
WA AR A R ' '
0.799 0. 800 1. 590 0.791 98. 9 0. 24
0.774 1. 600 2.337 1. 563 97.7 0.17

1) Formaldehyde standard solution was added after sample so-
lution to be added.
F2 TEHERERRMEIERATRER
Table 2 The results of recovery and precision tests')

F5 AR/ (mg/L) B/ (mg/L) B/ % RSD/%

12 7. 64 7.59 99. 3 0. 48
29 15.3 15.2 99.3 1.1
39 81.8 81.1 99.1 0. 67
49 200 196 98.0 0. 97

1) Formaldehyde standard solution was added in the prepara-

tion of sample solution, 2) n=6. 3) n=9.
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Table 3 The resulsts of recovery tests by distillation (n=3)

o/ (mg/L)
— —— E /% RSD/%
MR AR BIAE R
7.66 7.64 14.62 6. 96 91.1 0.79
7.23 15. 27 21. 14 13.91 91. 1 1.10
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Fig. 2 Effect of storing time on stability of solutions at room temperature
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Table 4 Determination results of free formaldehyde in water-soluble phenol-formaldehyde resins (n=3)
G 1 2 3 4 5 6 7 8 9 10
TR 5 4k / 4 0. 119 0. 022 0. 098 0.113 0. 164 0.124 0.133 0.172 0.292 0.170
RSD/ % 2.1 1.6 0. 41 0.31 0.93 1.4 0. 43 0. 89 0.52 0. 34
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