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Characteristics and Dyeing Properties of Green Tea Colorants(Part HI)

—Dyeing Properties of Cotton with Green Tea Colorants—
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Dept. of Clothing and Textiles, Chonnam National University
(1999. 1. 8 H%)

Abstract

Dyeing properties of cotton fabrics with green tea colorants were studied by investigating the effects of
dyeing conditions such as colorants concentration, pH, dyeing temperature and time on dye uptakes,
effects of mordants on dye uptakes and color change, and effects of cationizing agent on dye uptakes.
And various colorfastnesses of dyed fabrics were evaluated for practical use. Green tea colorants showed
low affinity to cotton and produced yellowish red color. Freundlich adsorption isotherm was obtained, thus
it is considered that hydrogen bondings are formed between colorants and cotton, Dye uptake was
maximum at pH 5 and decreased as pH increased. Mordants, especially Cu and Sn, were effective for
increasing dye uptake. Dye uptakes were improved remarkably by cationizing. Cationized cotton showed
Langmuir adsorption isotherm indicating that ionic bondings were formed between colorants and cationized
cotton. While mordanting did not affect lightfastness, cationizing affected adversely. Colorfastness of
cationized sample was generally inferior to that of mordanted samples.

Key words: green tea colorants, cotton, dyeing properties, adsorption isotherm, mordanting, cationizing,
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1. A|E

¥, BNY 100% AHE(FF, 27x24/cm’,
155g/m®, 0.39mm thickness)& AHE3} o =i}
= HAA 3% 7HF H3ag WS EAst A}
239t WEgAZE aluminium ammonium
sulfate (AL(SO,),(NH,)2S0, - 24H,0), cupric
sulfate - pentahydrate (CuSO, - 5H,0), ferric
sulfate - heptahydrate (FeSO, - 7H,0), stannic
chloride - dihydrate (SnCl, - 2H,0) £& 1439
o}, o)A E A4FYEEY (3—(chloro—2—
hydroxypropyl) —trimethyl ammoniuum chloride :
Cationon UK, Ipposha, Japan)Z, %ol23lA| g}
Al ZA2E vlo]2A HEFEA (Clean N—15,
Ipposha, Japan)& AHE-3FSAch 71EF AR 1§ Al
oF-g AHS-3HTh
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=3} 0gs 3T Fovte 234 ¥ 5F%
700gS 7hste] 100ColA 6087+ FHAIA A
FEHYT FE2Y L gt F FHAZANA £
g3}t

2) 84 4 vjg A=

FAE MAEE, dNLE R A7 pHE W3
NFIAM H)M 794 7] (Ahiba Nuance, Data
Color International Inc, USA)E AM&-3le &g
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o}, pHell o2 |ztefe] WHslE YobEr] HaiA
oH EANS FASIMERE S9E AMESt H49
pHE ZA3on, 199 AN E F949
pHE Z&EaA ¢y Iz AlS-sth

W xel s dniAE Zad it WA =
1%, 40°C, 308, Su]|1:502] Z AN AMujgHO R
3t ch

3) kol 25HA A

47 ¢EEY(Cationon UK)EE 2~10%(o.w.b.),
1%(owb.) NaOH, 2nl/ 1 9] vlo] &4 AEAMZ +
AE Ade] AAES o 1085 FXET,
, AX ¥ 115CoA 387 @At A8t
Al 5nl/ 1 SMMEAIFEA R Fabxa e o
FE3) A £ AF3HT
4) A= 4 H&H
K/S%<& A4 (Macheth, Color Eye 3100)E 2
max(360nm)oA SAste] HaFo = Hristch
G FHel wE AMAde] W= 10°Observer,
Illuminant D658 ZAoA A}IAE o) &alo
CIELAB 4x}p219) BEX|4 LY, AHF A<l
b'Ee EAE EAFAL =8 gFo g A
Austs Yoty s o Ao ot A
(4dE)E 3t

do ki oft

AE= (ALY +{(4a)* +{A*)] v

5) A= &4

4dFAYEE WA Y7 (Fade—Ometer, USA.)
£ A3t KS K 0700—19909 W&} 2, 5, 10, 204]
7t BEA F MRHLE) o8] BrietHi, A
#Hx = A=A H 7 (Launder—Ometer, Type
LHD—EF, Atlas Electric Devices Co, USA.)E A}
23t KS K 0430—19858) A—1(40+2C, 308)
o wa, mAAEZE AFAIE EFAH7
(Crockmeter, Model CM—5, Atlas Electric Devices
Co., USA)E 1838l AATCC Test Method
116—1989el wa} Zzk &A% F T8o] 2AY
(Gray scale)® AZuYEAAHFA 2AY
(Chromatic transferance scale) 2 % 7+ttt
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Fig, 1, Effect of dye concentration on the dye uptake
of cotton fabric(100°C/90 min)
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Fig. 2, Effect of dyeing time on the dye uptake of
cotton fabric(35% o.w.b,, 100°C)
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Fig. 3. Effect of pH on the dye uptake of cotton
fabric(3.5% o.w.b., 100°C/90 min)
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Fig. 4. Effect of mordant on the dye uptake of cotton
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fabric(mordanting: 40°C/30 min, dyeing: 35% Fig. 6= 534 5o 2 gol2std By
o.w.b,, 100°C/90 min)
25
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2383 gago] A U, o 15f
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Fig.5, Effect of cationic agent(Cationon UK) on the
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dye uptake of cotton fabric(dye conc.: 35%
o.w.b,, dyeing: 100°C/90 min).

cotton fabric cationized with Cationon UK
(Cationic agent conc,: 4% o.w.b,, dyeing:

100°C/90 min).
CH, CH;
| |
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| | | |
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Cationized cellulose
+

De
Green tea colorant
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Scheme 1, Dyeing mechanism of cationized cotton.
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Table 2& A= &4 234E vebd Aol Al
YT Jols AEE AT BE AEI}S
THOE e ST Y g9HIAEE EE
A 87t 4/55Fes dHEd BAEE 4-3/4F
FOZ AR WYtk $W, A2 A ERAHE
S5 58A AR EE 465F2 8 4T
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Table 1. L* a* b* & H V/C values of dyed cotton fabrics after mordanting or cationizing

Samples L* a b* H V/C

Unmordanted 70.951 6.225 16.716 7.59YR 6.93/3.02
At da* Ab*

Al 0.880 —0.356 0.217 7.94YR 7.02/3.01
Cu 0.348 —0.76 —0.050 818YR 6.96/2.92
Fe ~0.277 —0.384 —0.272 788YR 6.90/2.93
Sn —1.092 1.076 0.821 6.96YR 6.82/3.28
Cationized —26.701 7076 477 510YR 427/432

Table 2. Colorgastness of cotton fabrics dyed with green tea colorants

Washing Perspiration(acidic) Perspiration(alkaline) Rubbing
Mordants Color Stain Color Stain Color Stain Dry Wet
change  Sik Cotton  change  Sik Cotton change  Sikk Cotton
Unmordanted 5 5 5 4/5 4/5 4/5 4 4 4 5 4/5
Al 5 5 5 4/5 4/5 4/5 4 4 4 5 4/5
Cu 5 5 5 4/5 4/5 4/5 4 4 4 5 4/5
Fe 5 5 5 4/5 4/5 4/5 4 4 4 5 4/5
Sn 5 5 5 4/5 4/5 4/5 3/4 4 4 5 4/5
Cationized 4/5 5 5 4/5 4/5 4/5 3/4 4 4 5 4

—514 —




Vol. 23, No. 4(1999)

21

Table 3, Color difference and Color change of cotton fabrics on the irradiation time

Samples L a* b* H v/C
Standard 71137 6.186 6.623 759YR 6.95/3.01
’&T)e AU da* iy 4E
2 0.386 0,468 —0.883 1.072 6.73YR 6.65/3,20
Ui 5 —0.225 0.842 —0.989 1313 6.36YR 6.59/3.33
10 0.424 0,550 —2.156 2.265 6.11YR 6.66/314
20 0,182 0,698 —2,062 2184 6.03YR 6.63/3.17
2 —1.830 2.550 2,085 3.769 617YR 6.76/3.65
Cu 5 —2.741 2.306 1,337 3824 6.13YR 6.67/351
10 —2,011 2.740 1.286 3633 573YR 6.74/3.57
20 —0.722 2.858 0,922 3088 545YR 6.87/355
—3917 4154 4552 7.302 595YR 6.55/4.18
Al —3.901 4,254 3681 6.846 558YR 6.55/4.09
10 —5.139 4.801 3,756 7973 528YR 6.42/417
20 —6.612 6.194 3942 9.881 452YR 6.27/4.40
2 —4.766 4,239 2,393 6813 515YR 6.46/3.93
Sn —5.234 4288 2.835 7.336 530YR 6.41/3.98
10 —3.637 3.994 2790 6.080 542YR 6.57/3.94
20 —2.715 3721 1.966 5.009 527YR 6.67/3.81
2 —2.657 2,568 1.900 4155 6.12YR 6.67/3.62
Fe _ —4812 3.294 2.681 6.418 593YR 6.45/382
10 —4.843 3.786 2782 6.747 562YR 6.45/3.90
20 —3.642 3986 2151 5812 519YR 6.57/3.87
—30,733 6.787 3024 31,657 4.83YR 3.89/4.00
Cationged —30.942 6.661 3114 31.804 495YR 3.89/3.99
10 —30.691 6.005 2577 31.379 515YR 3.90/3.83
20 —30.429 6.092 2778 31.157 516YR 3.92/3.86

a : unmordanted
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