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Sorption Behavior of Water Vapor on Wool and Descaled Wool Fibers
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Abstract: In order to elucidate the effect of the cuticle on the sorption behavior of wool fibers, the sorption of wa-
ter vapor on Merino and chemically descaled wool fibers was measured with the weighing bottle and quartz spiral-
balance methods. The equilibrium water uptake was higher for Merino wool than that for the modified one. This
difference was ascribed to the decrease in the amount of polar groups in the modified wool. At the initial stages of
water sorption, the sorption capacity of the modified wool was higher than that of Merino wool. The relationship

between the water uptake and the square root of the sorption time showed that epicuticle and exocuticle layers of

Merino wool acted as barriers for the water vapor penetration.
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Fig. 1 Sorption curves of water vapor on Merino and
descaled wool fibers at 20 °C and 22.8%RH: (O) wool,

W: (@) descaled wool, V.
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Fig. 2 Sorption curves of water vapor on Merino and
descaled wool fibers at 20 °C and 75.4%RH: (()) wool.
W: (@) descaled wool. V.~
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Fig. 3 Regain plotted against square root of sorption
time at 20 °C and 22.8%RH for wool fibers: (O) wool,
W: (@) descaled wool, V.
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Fig. 4 Regain plotted against sqﬁare root of sorption
time at 20 °C and 75.4%RH for wool fibers: (O) wool,
W: (@) descaled wool, V.
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Fig. 5 Sorption isotherms of water vapor on the wool
fibers at 20 °C: Adsorption; () wool, W. (@) descaled
wool, V and desorption; (1)) wool, W, () descaled wool,
V.
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Fig. 6 BET plots of water vapor adsorption and de-
sorption on wool fibers at 20 °C: Adsorbtion: (O) wool,
W, (@) descaled wool, V and desorption; ({J) wool, W,
(8 descaled wool, V. o

Table 1 BET Parameters for Water Vapor Adsorption

and Desorption on Wool Fibers

Adsorption Desorption
Sample  Nm (g/8) C Nm (8/8) C
Wool, W 0.060 10.7 0.073 14.2
Descaled ) 457 91  0.068  16.3
wool, V
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Fig. 7 Cluster function plotted against volume fraction
of water adsorbed by wool fibers: (O) wool, W: (@) de-

scaled wool, V.
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