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The Study on Natural Dyeing of Cationized Bamboo-Cotton Blended Fabrics
Using Gardenia Dye

Young-Ju Noh'
Dept. of Clothing & Textiles, Kyungpook National University; Daegu, Korea

Abstract: This study aimed to investigate the dyeing characteristics of bamboo-cotton-blended fabric after cationization
treatment using Gardenia dye. After cationization, the K/S and L’a’b'C h° values of the bamboo-cotton blended fabric
were measured using a computer color-matching system (CCM). The dyeing characteristics were examined according to
the cationization treatment concentration, dyeing temperature, and dyeing time, and K/S values were determined. Addi-
tionally, the washing and light fastness of the Gardenia-dyed bamboo—cotton blended fabrics were evaluated. The results
revealed that as the cationization treatment concentration increased, the K/S values also increased. The surface color of
the fabric changed from bright yellow to a less bright shade as the cationization concentration increased. The optimal dye-
ing temperature for Gardenia dyeing on bamboo-cotton blended fabric was 60?, with the optimal dyeing time being 40 min-
utes. The maximum absorption wavelength was ~ 450 nm, where the highest K/S value was recorded. In terms of
washing fastness, the discoloration improved as the cationization concentration increased. The staining fastness was
excellent, with most samples showing a rating of 4-5, except for cotton. For light fastness, the sample treated with CHA-
TAC-0 exhibited a rating of 3, whereas the samples treated with CHPTAC-25 or higher showed ratings of 34, indicating

improved light fastness.
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ethyl ether, benzene, chloroformsol &3l ¥ tHOzaki et al,
2002). A2)Adl] ¢]3k A T cis-trans ©)A37} dojut
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Table 1. Characteristics of bamboo-cotton blended fabric

Material Bamboo-cotton blended fabric
Weave Plain
Warp Bamboo rayon(65%)
Weft Cotton(35%)
Density (threads/5 cm) 224 x 151
Weight (g/m’) 123.8

Ege] Bl 542 Table 19 AE3iGich &852 KS K
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Fig. 1. Structure of the crocin.
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Scheme 1. Reactions of CHPTAC showing cationization of bamboo-cotton
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Foleshz MERQ 20 —OH 7|9} CHPTAC7t WH&-3]
epoxy ] NS B3| GolerE EYshe Ao, o]
AZZ 92 AFG bamboo rayond cotton FFoll A-8-FT},
2 Rk 7|9 scheme 13 2l AER Q20| fol23=
A 29AZ o]Fx = A WA TAE 3-chloro-2-
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rr
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HANL R-A7](Korea Science, KS-W24,
Korea)s 0|83} Xlsdsl4T.

Fol23l 27 Fxo wE dA A¥e CHPTACE Z7
0, 25, 50, 75, 100, 125, 150 g/l F=Z A3 FES AL&
iRem, d8H] 30:1, G4 2% 60°C, G Al7F 4082 =

ZellA =yt

9Y 2o me AP 84U 30:1 ZANH G A7
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blended fabric(Khatri et al., 2013).
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Fig. 2. Scheme diagram of process.
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Fig. 3. Effect of CHPTAC concentration on the K/S value of bamboo-
cotton blended fabric dyed with Gardenia jasminoides(dyeing condition
: 60°C, 40min).
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Table 2. Color change of the dyed fabrics with Gardenia jasminoides according to CHPTAC concentration(dyeing condition : 60°C, 40min)

Color CHPTAC concentration(g//)

factors 0 25 50 75 100 125 150
L 73.04 73.08 72.38 71.87 71.37 68.49 67.38
a 3.11 3.47 4.13 3.88 4.09 5.34 5.87
b’ 39.53 41.19 41.26 40.11 39.79 40.25 40.01
c 39.65 41.34 4147 40.29 40.00 40.61 40.44
h° 85.50 85.19 84.28 84.47 84.13 82.45 81.65

Surface color
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Fig. 4. Effect of dyeing time on the K/S value of bamboo-botton
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blended fabric dyed with Gardenia jasminoides (dyeing time. 40min). 7Y = A A|gRE o] E3e-S onm|sit)
Table 3. Color change of the dyed fabrics with Gardenia jasminoides according to temperature(dyeing time : 40min)
Color Dyeing temperature(°C)
factors 30 40 50 60 70 80 90 100
L 72.68 7235 70.23 70.24 70.42 71.98 71.72 7135
¥ 6.28 7.23 7.96 8.64 7.74 5.51 4.53 3.02
b’ 47.23 50.78 53.98 54.89 50.70 44.74 40.69 32.19
¥ 47.65 51.29 54.56 55.57 51.29 45.07 40.94 3233
h° 82.43 81.90 81.62 81.05 81.32 82.97 83.65 84.65
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Table 4. Fastness to washing of dyed fabric with Gardenia jasminoides according to CHPTAC concentration

CHPTAC Color change Stain
concentration (g//) Acetate Cotton Nylon Poyester Acrylic Wool
0 23 45 12 45 45 45 45
25 23 45 12 45 45 45 45
50 3 45 12 45 45 45 45
75 3 45 12 45 45 45 45
100 3 45 1 45 45 45 45
125 3-4 4-5 2 4-5 4-5 4-5 4-5
150 34 45 2 45 45 45 45

Dyeing condition : 60°C, 40min
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Fig. 5. Effect of dyeing time on the K/S value of bamboo-cotton
blended fabric dyed with Gardenia jasminoides (dyeing temp. 60°C).
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Table 5. Fastness to light of dyed fabric with Gardenia jasminoides
according to CHPTAC concentration

CHPTAC concentration(g//)

Color change

0 3
25 3-4
50 3-4
75 3-4
100 3-4
125 3-4
150 3-4

Dyeing condition: 60°C, 40min
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ettt ol 94 TS 2 989 KA vA=
Folest It 231 Ao REFS-S oudit). wE A
AR G848 IS u, dFA= FA P AEst F
ole3l 22| FE= CHPTAC-252 Fehdr),

4.8 B

E Apere Fol2sl As tuF-H B3 E s
AAHFLL 7] A 54 @S fl8le] 274 ools) A
g FE s B FAAIZlY) 2 S ESIe
o, ol A T2 A B FAEE AFsk] v
I} 2L AES A

Lol Aol ww Auas, Yol A st ¥
+% KIS o] T A0 etk FUAS CHPTAC0)
ghe wehey ol Al Frvt B4 Bevlt g

A
Sl A2 Rol7} ghi

I 2
b
9,
5=
gl
Y
!
5
L)
b
i
T
i)
:J_,
'
i}

X3

5. Fol3t A Fke mE dFAI= B4 A3,
CHATAC-014 357208 Yehdom, CHPTAC-25 o1¢] &
ZoA AE g AR BN 3-45F0E vt d3Es
= AT

2 ATe AAGA EopA] diuE-H B3 E
|4 7R 71 7FeS ANEH, & SR 71N 1%
73 AFE gl NxAsE F8E = 9
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