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Abstract

The water-vapor sorption isotherms of viscose rayon and of modified viscose rayon were
studied to elucidate the change of sorptivity by the DMDHEU resin finish. To determine the
sorption isotherms, moisture regains of the samples were measured at various humidities. The
sorption isotherms were determined by the BET and GAB multilayer adsorption theories.

The adsorption isotherm of the starting rayon was Brunauer Type II while with increasing
resin content those of the DMDHEU-treated rayon became progressively more like Type IV.
The DMDHEU-treated samples appeared to be hydrophilic due to the hydrophilicity of
DMDHEU although moisture regains at higher humidities markedly decreased beacuse of an
impediment in swelling by crosslinkings.

The W, value and surface area of crosslinked samples increased with increasing resin
content. VR-R-6 which was the most heavily crosslinked viscose rayon had the highest W,,, and
surface area values among all the samples. Relative sorption hysteresis was decreased as
humidity increased for all samples. The untreated viscose rayon appeared to have a higher
value than the DMDHEU-treated rayon.
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Table 1. Characteristics of Viscose Rayon and Crosslinked Samples

Sample DMDHEU Formaldehyde Nitrogen Resin
Treatment Coge in Pad Bath Content Content Content
(%) (g/100¢g) {/100g) (g/100g)
None VR—-O — - - —
DMDHEU VR—R--1 0.93 0.25 0.12 0.61
DMDHEU VR—R-2 1.86 0.45 0.25 1.25
DMDHEU VR—R-5 7.00 1.62 1.12 5.40
DMDHEU VR—R—6 9.00 1.88 1.49 7.05
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Fig. 1. Chemical structure of DMDHEU treated viscose
rayon.
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Fig. 2. Sorption isotherms of viscose rayon and crosslinked viscose rayon
o, @ :experimental data point

— : theoretical curve by GAB

Table 2. Moisture regain {MR) at 97.4% RH and fiber
saturation point (FSP)2 at 21°C of viscose ray-

on samples
MR (%)
Sample Adsorption Desorption FSP (%)
VR-O 33.60 36.01 80.30
VR—-R-1 35.71 37.51 60.06
VR—R-2 32.10 34,02 48.90
VR—R-5 25.46 26.19 33.63
VR—R—6 21.73 23.73 31.44

a FSPis equivalent to MR at approximately 100% RH.
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Fig. 3. Fit of experimental adsorption isotherm data for
viscose rayon to curves derived by BET and
GAB equations
O : experimental data point
— : theoretical curve by GAB
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Table 3. Parameters calculated by the GAB theory

Wm RH (%) Surface Area

Sample C K

(g/100g) at Wm (m?/g)
VR-O 165 0.83 6.53 24 323
VR—R-1 14.1 0.85 6.34 25 314
VR—R-2 15.2 0.82 6.57 25 325
VR—R—-5 14,1 0.75 7.04 28 348
VR—R—6 14.2 0.69 7.37 30 365

Table 4. Parameters calculated by the BET theory

0,
e c o TV R
VR-0 13.6 6.17 21 305
VR—R-1 12 5.96 22 295
VR—R~-2 16.3 5.79 20 287
VR—R-5 16.0 5.84 20 289
VR—R—6 18.3 5.68 19 281
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Fig. 6. Relative sorption hysteresis of crosslinked sam-
ples
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