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Abstract

The purpose of this study is to investigate the change of the chemical properties of wool
treated with six kinds of alkali (NaOH, Na,CO, NH.OH, NH.CH.CH,OH, TMAH and
BTMAH) with or without CTAB.

Content of bound fatty acid liberated from wool surface, elemental composition and
allworden time were measured to compare the surface modification of untreated and alkali
treated wool. Also, the chemical degradation of the fiber was investigated by measuring
cystine contents and urea-hydrogensulfite solubility.

The result were as follows:

1. By the alkali treatment of wool, the covalently bound fatty acid of the epicuticle was
removed and the allwiirden time was shortened, and in the case of wool treated with TMAH,
BTMAH, the allwirden sacs were formed unevenly and rarely. Also, cystine contents and
urea-hydrogensulfite solubility were decreased by alkali treatment on wool.

2. The modification of epicuticle and the chemical degradation of wool were occurred due
to alkaline hydrolysis in the order of TMAH, BTMAH>NaOH, Na,CO:>NHCHCH,OH,
NH,0OH.

3. As a treating time increased, the modification of epicuticle and chemical degradation of
wool were accelerated. By the addition of CTAB to the alkali solution, the modification of
epicuticle was increase, and the cystine contents and urea-hydrogensulfite solubility were
reduced than that of wool teated with alkli without CTAB due to reduction of negative
charge on the wool surface by the adhesion of CTAB.
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Table 1. Characteristics of wool fabric

Material wool 100 %
Weave twill (2/1)
Yarn number (Nm) 60/2x40
Fabric count (endsXpicks/5¢cm)  171x121
Fabric weight (g/m?) 217 .4
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Fig. 1. GC-separation of the fatty acid methyl esters of the lipid extracts from wool.
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Fig. 2. Total bound 18-methyleicosanoic acid removed

from wool treated with alkalies with or without
CTAB.
Alkali treating conditions:
cone. of alkali, 0.02M; conc. of CTAB, 2.7X107°M;
treating temp., 50°C; treating time, 15 min
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Table 2. Elemental ratios of surface of wool treated with alkalies obtained from XPS

25

Alkali treatment o Q= Ne¢ g S/N® C/N*
Untreated 100 19.26 13.15 5.31 0.40 7.60
NaOH 100 15.24 14.55 6.43 0.44 6.87
NazCOs 100 15.66 14.88 6.89 0.46 6.72
NH.OH 100 14.65 14.01 6.23 0.4 7.13
NH:CH.CH,O0H 100 - 15.88 15.89 6.62 0.42 ©6.29
TMAH 100 16.21 17.56 7.56 0.43 5.69
BTMAH 100 16.59 20.38 7.90 0.38 4.91

a ! relative concentration of each elements calculated on the C,;; photoelectron peak at 292.09 eV

b ! elemental ratios obtained from ‘a’

Alkali treating conditions: conc. of alkalies, 0.02 M; treating temp., 50°C; treating time, 15 min
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Table 3. Allwdrden reaction time of wool treated with alkalies with or without CTAB
Allwbrden reaction i
Treatment Observation
Untreated ' 11°08” Normal reaction

Alkali treatments
NaOH
Na.CO;
NH,OH
NH,CH,CH.OH
TMAH
BTMAH
Alkali/CTAB treatment
NaOH/CTAB
Na,C0,/CTAB
NH,OH/CTAB
NH.CH.CH.OH/CTAB
TMAH/CTAB
BTMAH/CTAB

19'15”
12'05”
26'50”
2905”

1205”

1710”
30°05”

Normal reaction
Normal reaction
Normal reaction
Normal reaction-
Uneven reaction

Uneven reaction

Normal reaction
Normal reaction
Normal reaction
Normal reaction
Uneven reaction
Uneven reaction

Alkali treating conditions:

conc. of alkali., 0.02 M; conc. of CTAB, 2.7%107M; treating temp., 50°C; treating time, 15 min
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Fig. 3. Effect of alkali treating time on cystine content
of wool treated with alkalies with or without

CATB.
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Alkali treating conditions: conc. of alkalies, 0,02 M;
conc. of CTAB, 2.7x107*M; treating temp., 50C
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Fig. 4. Effect of alkali treating time on urea-hydro-

gensulfite solubility of wool treated with

alkalies with or without CATB.
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—a— NH,OH —0o— NH.CH,CH.OH
—a— TMAH —a— BTMAH

Alkali treating conditions: conc. of alkalies, 0.02 M;
conc. of CTAB, 2.7x107® M; treating temp., 50°C
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