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ABSTRACT

An attempt was made to render wool fibers shrinkproof without
causing any damage on the hydrophobic nature of scale surface. To
this end, wool fibers were treated with a water-soluble multi-
functional epoxide, i.e., glycerol polyglycidyl ether (GPE) in con-
centrated salt solutions, where the prominence of scale edges is
depressed, The role of GPE is not to chemically modify the fiber
surface but to crosslink the cuticular cells to prevent their edges
from prominence in aqueous media. It was found that excellent

shrink resistance can be imparted to wool by applying GPE in
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saturated NaCl solution, in the presence of a reductive agent such as
Nag 8205,
changed,

while the hydrophobic nature of the surface remains un-

Further attempt was made to prepare cotton fibers which have a
higher water absorbability without any changes in other textile pro-
perties, especially in handling characteristics of cotton. It was found
that such cotton fibers can be successfully prepared by selectively
modifying the inner part of the fibers with monochloroacetic acid
and 2, 3-epoxypropanol. The results also indicated that (1) the op-
timal degree of substitution (DS) for the present purpose is appro-
ximately (.01 for carboxymethylation and 0.1 ~ 0.2 for dihydroxypzr-
opylation, respectively, showing that carboxymethylation is more
effective than dihydroxypropylation and (2) the cotton fibers thus

obtained absorb about 50 ~ 60% as much water as the untreated

fibers,
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% 1 Effect of NaCl on the Extent of Reaction of GPE and Felt Ball Density

of Wool Fibers

Sample Medium Add-on ‘Felt Ball Density®
Code (%) (60 min-shaking)
Untreated - 0 1.0
A Water 4.5 1.25
B» Water 9.0 1.15
C S;‘;glq‘ 10.1 1.10

a) Relative value with respect to untreated fibers taken as 1.0

(UT=0.1268 g/

b) Immersed in saturated aq. NaCl solution containing GPE, and then rinsed

with water before reaction

#+ 2 Effect of Cocatalyst on Add-on (%) of GPE and Felt Ball Density of Wool Fibers

Sgr;g);e Cocatalyst® Medium A?;-;m ' F;Zlot ri?is];:ﬁig)m
Untreated = = 0 1.0
C = Sat. NaCl 10.1 1.10
D Na,S,0s Sat. NaCl 12.1 0.36
E Na,S0, Sat. NaCl 23.3 - 0.71
F Na,S,0s Water 9.3 1.22

a) Concentration ; 0.15 mol/!

b) Relative value with respect to untreated fibers taken as 1.0 (UT=0.1268 g/cn’)
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Untreated

GPE-Treated

Cl/Hercosett-Treated

BJ1 Photograph showing water repellency test of various treated wool fibers
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%3 Water Content of Glycidol-treated Cotton Samples®

Sample Repeated number ‘Water Moisture
Code of treatment content (%)Y regain (%)°
Untreated 0 48 Ts1
N-A 1 59 7.4
N-B 2 70 1.7
N-C 3 88 8.1
N-D 4 103 8.5

a) The sample was immersed into acetone containing 509% glycidol. After
being washed thoroughly with acetone, the reaction was carried outin 1 :
15 29% aqueous NaOH-acetone for 1 h at 50°C

b) (We—W,)/W, X 100, where W, and W, are wt. of sample after centrifugal
dehydration at 4,000 rpm for 4 min and wt. of dry sample, respectively

c) (We—W,)/W, X 100, where W, is wt. of samples conditioned at 20°C, 65%

RH
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#F 4 Water Content of Monochloroacetic Acid-treated Cotton Samples®

Sample Conc. of NaOH - Water Moisture

Code in medium (w/v %) content (%) regain (%)
Untreated - 48 Tl
I-A 0.15 54 7.2
I-B 0.30 59 7.3
I.C 0.50 70 1=7
I-D 0.60 79 7.9
I.E 0.70 105 8.6

a) The sample was immersed into acetone containing 33% chloroacetic
acid. After being washed thoroughly with acetone, the reaction was
carried out in acetone containing aqueous NaOH for 1 h at 50°C
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2 Relation between DS value and water
content of chemically modified cotton
samples :
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B3 X-Ray diffraction patterns of treated and

untreated samples
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Non-ionic
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(N-B) Tonic (1-C)

Bl4 Scanning electron micrograph of untreated and treated cotton fibers (Magnification, 1200 x)

#£ 5 Amounts of Freezing and Non-freezing Bound Water on Chem-
ically Modified Cotton Samples

Sample Amount of bound water®
code Non-freezing Freezing Total
N-A 24.3 2.0 26.3
- N-B 29.0 2.2 31.2
I-B 24.9 2.2 27.1
I-C 31.3 2.3 33.6
Untreated 21.1 1.6 2.7

a) When the water content of the sample is higher than 33.6% ; (g
water/g dry sample) X 100
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