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Studies on the Reaction of Phenylurea with Formaldehyde

by
Shinichiro Ismipa

The mechanism of the reaction of phenylurea with formaldehyde in dioxane-
water (4:1) in the presence of sodium hydroxide has been studied from the view-
point of the reaction rates and the diffusivities.

The experimental reaction rate can be represented as follows

R—— —d—g—] — R(CsHsNHCONHS,)2-8(CH,0)1-9(NaOHJ2 .1
But in the case of a higher concentration of formaldehyde, the rate equation
becomes
R—— —[Ef—J:-k[CeHsNHCONHz]?-6[NaOH]2-1

From these results, we speculated that the mechanism of this reaction is
unimolecular electrophilic substitution named S z 1.

The diffusion coefficients of phenylurea and formaldehyde increase with each
concentration in a lower range, which may be explained with the mechanism
concluded from the experimental results of the reaction rate. l
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o D3, %108 St D3, %108 o B E D3, x108
B (mol./L) | "% Cr ser) B (mol./L) (Cm2/sec) (mol./1) (Cm2 /sec)
0.10 4.9
0.10 5.5 0.0003 6.4
5.6 0.20 7.8
8.2
0.0009 7.1
0.20 6.7 0.30 1.1
- 10.5 0.0015 6.7
0.30 7.7 10.2
7.4 0.40 12.0 6.7
7.4 11.6 7.1
0.50 1.1
0.50 6.4 Lo.7 0.0030 8.1
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