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Dyeing Properties and Storage Stability of Leaf Powder Prepared
from Dyer’s Knotweed(II)
- by Hot Air and Room Temperature Drying Methods -

Younsook Shin’, Kyunghee Son and Dong Il Yoo'

Dept. of Clothing & Textiles / Human Ecology Research Institute,
'School of Applied Chemical Engineering, Chonnam National University

(Received: April 24, 2009/Revised: June 5, 2009/Accepted: June 23, 2009)

Abstract— The objective of this study is to investigate the efficacy of leaf powder colorants as substitutes for traditional indigo
dyeing. Leaf powder colorants were prepared by hot air(50°C) and room temperature(25C) drying methods from fresh leaves. The
presence of indigo in the leaf powder colorants was confirmed by UV/Visible absorption spectra. All the powder colorants showed
broad absorption at 602 nm as same as synthetic indigo. Dyeing was done by reduction method with sodium hydrosulfite and sodium
hydroxide. Leaf powder colorants produced blue color on silk fabrics, showing similar color to the one dyed traditionally with fresh
juice extract. The powder colorants prepared at room temperature drying were more stable for long term storage than that prepared
by hot air drying. Thus, the powder colorants prepared by room temperature drying was reduced and dyed in one-step process
without sodium hydroxide in the dyebath for further investigate dyeing properties. K/S value of the fabric dyed without sodium
hydroxide was much higher than one dyed with sodium hydroxide. Regardless of the addition of sodium hydroxide, rubbing fastness
was fairly good showing above 4 rating. Fastness to dry cleaning and light of the fabrics dyed without sodium hydroxide were more
higher than that dyed in alkaline condition.

Keywords: leaf powder colorant, indigo dyeing, hot air drying, room temperature drying, storage stability
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Fig. 1. UV/\isible spectra of indigo, indirubin and
prepared leaf powders.

Powder code Fresh leaves(g) Powder colorant(g) Yield(%) H V/C
HA 2,780 395 14.2 7.6GY 4.7/1.3
RT 3,400 507 14.9 9.1GY 5.0/1.3
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Table 2. Effect of storage days on K/S value and color
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Fig. 7. Effect of sodium hydrosulfite concentration on
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Table 3. K/S value and color properties according to the sodium

hydrosulfite 8g/L, bath ratio 1:100)

hydroxide(RT leaf powder 4g/L, sodium

NaOH(g/L) pH Ifégovﬁg)e H V/C 2 b AE"
0 5.46 5.27 6.8B 4.8/5.9 -18.06 -18.25 50.40
2 11.76 0.85 7.0B 7.1/4.0 -13.08 -11.32 27.46
4 12.23 0.75 7.3B 7.2/4.0 -12.77 -11.47 26.56
8 12.48 0.67 6.2B 7.3/3.4 -11.64 -9.24 23.34
0 H OH H
/N NaS,0, . \ /N
N ) Ce N \
H "o
Indigo Non-ionic form of Leuco-indigo
Scheme 2. The principle of dyeing with sodium hydrosulfite
Table 4. Colorfastness according to the addition of sodium hydroxide
Washing Dry cleaning Rubbing 4
Dyeing K/S Stain Stain Irradiation
condition value ~ Color Color 20hr
change  First Second  change First Second Dry  Wet (20hr)
with NaOH 1.04 2 5 5 2/3 5 5 45 45 1
without NaOH ~ 5.27 1/2 4/5 4/5 3/4 5 5 4 4 2
3.6 HAMAZ| T 8.5BGE A W4 oy NaOHE F7 AHEs}HA|
0FoO. A0 o 7O o MAFL 0 7135l
Table 45 HEAZ AYRTZ AT AHEe o ‘ﬁ";;‘ fj g 4 ﬁ:l}ﬁe
Fig. A B upe} zro] A3 A7t =}
Ale, Edto| 22y, 12)3 YBALER, NaOH A} X PR

& 950 B2 AEg vt 193 7 3
g% 2% A% F AR H V/C §& Table 5 4
Astgth AEAEE NOHE 87 AHgale] o
WG 7S AT} o o o}, Eefo 2y
AP 5L NaOHS AH83H1 91 4a A9 15
39 ke AYES Bt £ 9y BE A=7d
ERT Edtol 2oy AET § $45g0, of
d WAL A9 dEuA goith =S A A
of Mie BE BAGAA Bet7| & hulE PBA
9 Welgoy Sefol2edd AEe] AL 7
Br1ee Faw 9L B BAY ARL $Asge
W, A= 7o) FAHEE ASE A= wate o
A7) GetH(Table 5). ol 25 E A4F AE &
whE et Sotol2eYYe o 4 ATt wAd
EE E oy 2R 29 384 Xl oo,
NaOHE $7 48T 4971 0553 © %& 455
302 ueyt dBALEL NaOHE 7 A8
7 e A9 § e AYES By ARz
A F AAEE NaOHE 7 A8 Aot

| 30 | =54 73*8/2]+) A 21¢E A 4Z

AN NOHE $7) A3 A9 Gzt Sug
83} ZHol7 A9 Qi W, NaOHS AH§3H7) ghe
Aol o] e ARk deEch o A4 v
Bk 71E 970 MEW A% 4oz gAY
AEQ5E gaael A IFAAEA o ¢
3.

18 1 —@- with NaOH - face
—(O~ with NaOH - back
—_ —A— without NaOH - face
T.I.I 15 1 —/\— without NaOH - back
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Fig. 10. Effect of irradiation time on the color difference
according to the addition of sodium hydroxide.
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Table 5. Change of H V/C of the dyed fabrics after washing, dry cleaning, and irradiation

after Colorfastness test

Dyeing before Colorfastness
condition test Washing Dry cleaning Irradiation(20hr)
with NaOH 7.8B 6.8/4.5 0.1PB 7.3/2.6 5.8B 7.4/3.1 8.5BG 7.9/1.6
without NaOH 6.8B 4.8/5.9 0.2PB 5.4/3.8 5.1B 5.3/5.6 51B 5.7/4.6
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