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Moisture Permeability of Polyurethane Resin Paint Film.

Hiroto IMamura and Kanji NakaTo
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1~5: stopcock G : Geissler’s tube
V : Vapor source Ta and Tbh: traps
C: cell H: heating mantle
F: film M : mercury manometer
J: joint B: temperature controlled water bath
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Table 1  Permeability coefficient P of annealed
polyurethane resin paint films.

cm
Film thickness | 0-0110 0.0174 l 0.0145
°C 30 30
Temperature 30
Water vapor
pressure cmHg 2.24 2.67 1.87
Treat N 75°C [
.rea ment one ihr ohrs dhrs 80°C. 43hrs
%
%’ 1 5.68 7.30 3.87 3.33 4.10
. -'2 2 4,26 11.41 4.19 3.65 4.10
Py QL
X | &8 3 4.90 7.92 3.81 3.31 4.10
Q,
B | 4 3.87 4.10
? .
E| 5 3.4 4.30
e ,
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Fig. 4 Relations between permeation rate F or permeability
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Fig. 5 Gradient of water vapor pressure within
polyurethane resin paint film in steady
state at 30°C
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Table 2 Activation energy E, for

°

permeation
MATERIAL E; cal/mol

Polystyrene 0
Polyvinyl chloride-acetate 4, 000

(commercially produced) !
Polyvinyl chloride-acetate

(laboratory) 2,350
Polyvinyl chloride 2,350
Polyethylene (calendered) 8,000
Polyethylene (cast) 10, 200
Rubber hydrochloride 12,800
Polyvinylidene chloride 17,500
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MpoRDIFBRAD - DODOERILT ZAF— Epid, FRE—7 = v 800iCk 2% 6900cal/mol,
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Résumé

Moisture permeability of polyurethane resin paint film was investigated by using an
apparatus of pressure method.

The samples used in this experiment were annealed for 30 hrs or more at 80°C. Because
they showed a quite good reproduction of the \}alue of permeability coefficient P in several
repetitions of its measurement, while the un-annealed indicated a wide distribution of P. In
addition to it, the execution of infrared absorption measurement revealed that the amount of
free -NCO groups in the polyurethane resin paint film was strikingly diminished by heat
treatment, and that it became constant when the sample was heated under the condition above
described or more severe conditions.

The relation between permeation rate and water vapor pressure, and the relationship between
permeability coefficient and water vapor pressure were examined. The permeation rate in
low vapor pressure seemed to increase linearly with vapor pressure, but this relation was not
seen in the range of high vapor pressure. Therefore Fick's diffusion law is significant in a
low vapor pressure.

P for polyurethane resin paint film was estimated to be 9.60x 10-%cc/(cm. sec. cmHg) be-
low the water vapor pressure of about 0.4cmHg.

The graph of permeation rate versus film thickness (0.006cm~0.03cm) and the activation
energy for permeation were also sought and determind, respectively.



