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Dyeing the cationized cellulosic fibers with n-alkyl-dimethyl
3-chloro-2-hydroxypropyl ammonium chlorides with direct dyes
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n-Alkyl-dimethyl-3-chloro-2-hydroxypropylammonium chlorides having an alkyl group of

different chain lengths 1, 8 and 16, were applides as cationizing agents for preparing the
cationized cellulosic fibers. The cationized fibers having alkyl chain length of 1 and 8 displayed
the high level of the dye-exhaustion in dyeing with direct dyes, C.I.Direct Black 22, without the
addition of electrolyte. The dyed fibers were superior in color fastness to the dyed original cellu-
losic fiber, whereas the dyed fiber having alkyl chain length of 16 was considerably inferior.
And the dyed fiber having alkyl length of Cl16 with C.I.Direct Black 22 showed a dark wine
color, which was much different from the black color of the dyed fibers having alkyk chain
length of 1 and 8, the original. The dyeing properties and mechanism of the cationized fibers
having different alkyl chain length with direct dye were discussed.
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Fig. 1. Relations between the concentration of
cationizing agents used in cationization and the

equilibrium up-take [DJ]; of Acid Orange II.

Table 1. Relations between the concentration of the
cationizing agents used and the equilibrium
dye up-take of Acid Orange II.

Cationizing agent Cl1 C8 Cl6

Conc. of cationizing agent
(mol / g—fiber)

Equiribrium dye up-take
(mmol / kg-fiber) 105 89 93

0.0034 0.0031 0.00016
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Table 2. Water absorbency of the cationized cellu-
loses having different length of alkyl chain.

co Cl C8 Clé6

time (sec) 0 0 12 560
by determination of settle time.

Water absorbency ;
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Fig. 2. Effect of alkyl chain length in cationizing agents on dye exhaustion in dyeing the cationized cellulosic
fibers of C1(A), C8(W¥)and C16(@)with direct dyes and the influences of amount of sodiumu sulfate
(SS) in the dyebath to the dye exhaustion in dyeing CO(O).
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Fig. 3. Reflectance spectra of the dyed fabrics of
CI, C8 and CI6 with C.I.Direct Black 22(4%
o.w.f.) without sodium sulfate (SS), compair-
ing to those of the dyed fabrics of CO by add-

ing SS of different concentrations.
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Fig. 4. Display of color changes in the dyed fabrics
of Cl, C8 and Cl16 with C.I.Direct Black 22
without SS and CO0 by changing concentration
of SS on CIELAB color space (L*a*b* labels),
showing approximate relative locations of gray,
black and very dark red colors of the dyed

fabrics.
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Fig. 5. Absorbance spectra of aqueous solutions of
C.1.Direct Black 22, which were contained with
different concentrations of cationizing agent,
Cl, C8 and Cl16. Numbers in Figure show the
cncentrations of cationizer in molar ratio to
dye.

Dye concentration : 2.0X 10 “mol/ L.
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Table 3. Color Fastness of the dyed cationized cellulosic fabrics with C.I.Direct Black 22.

Untreated, CO0 Cationized
Fastness test method SS used(%o.w.f.)
0 10 30 60 ¢l e cis
~ Light? 5 6 4 <3
" Washing” ~ Change 45 34 34 3 4 45 12
<Method A-2> Staining to cotton 5 2-3 23 2 5 3 1-2
to wogl 5 5 5 5 5 5 5
* Perspiration” - <Acid> Change @~ S5 5 5 5 45 45 5
<Method A> | Staining 4-5 5 5 5 45 45 5
<Alkali> Change @45 5 5 5 5 5 3
____________________ Staining 5 5 4-5 4-5 4 4*5 5
Rubbing Staining Dry 5 45 45 45 45 4-5 34
<Method I > Wet 4-5 4 3-4 34 2-3  2-3 12
a) by Testing methods for Color fastness to carbon arc lamp light;JIS 10842(1988)

b) by Testing methods for Color fastness
c) by Testing methods for Color fastness
d) by Testing methods for Color fastness

to
to
to

washing and laundering;JIS L0844 (1986)
perspiration; JIS L0848 (1978)
rubbing; JIS L0849(1971)
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