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Dyeing on cellulose fibers by the solution extracted from natural fresh leaves
of indigo plant.
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Abstract —The dyeing on cellulose fibers such as cotton and viscose viscose rayon was carried out by the
use of solution extracted from natural fresh leaves of indigo plant under several dyeing conditions. The dyeing
affinity of viscose rayon was higher than that of cotton. The total K/S value of dyed fabrics was considerably
increased with repeated dyeings, while a dyeing time has a little influence on it. Both fibers were hardly dyed
by indigo at 60 C and cotton was dyed better at 40 Cthan at 20 C but in viscose rayon, a little difference
of total K/S was shown between 20 C and 40 C The color change of dyed fabric according to dyeing
conditions was evaluated by the CIELAB color system. viscose rayon had a lower b* so that it looked bluer
than cotton and when the celluose fibers were dyed by indigo plant at the lower temperature, the bluer it
looked. By repeated dyeings the b* value of dyed fabrics was much increased but the a* value was little
influenced and in case of viscose rayon the change was considerable.

Keywords : cellulose fiber, leaves of indigo, total K/S, color.

LA E Eoll) WA AR 2007 ool
Zp vhelEste] Soh ddzeld. e By
A A B fadel A, BT Akdl e E Tioh 9] Are Bpo
5 okl g2 7bl Zlo] ol ACHIER AL Abgue] Steh. ol%E H(E. BYRCRE el ¥
o 54 Eohle B 4 59 ARE 23 e ] 0l @ Tm, ) A%
A glek ! 7 SEQEDS AR b Aelurh alE], 23 S el A
A Fost] del deixl A9 YRR AFE el WEE ARl 9eh fehjelis

1947] % ¥k R4 ARE WS A FE w2, & S wolw AL&Eo] go
2l shak o] R Abgsled ghth Bow A 7o) wzteld R FAzkw Bl 7]

A AER Al AP L AEL ol Aol whe} qlre] ghepo] geixlch,

2] vhehe Eeld A4 A2F FEs] 9w

1Comresponding author. Tel. : +82-2-880-8759; Fax.. + 2 ulc= B T4 F /A E e AA

82-2-875-8359 ; e-mail : jajool11@naver.com

>

o
By

J. of the Korean Soc. of Dyers and Finishers, Vol. 16, No. 5(2004. 10) / 249



20 ZFAJo} .

T Aol ooy Axls F& AR sl A
2 mhgo] Agsts WoR & E5 o] &
ofglell il of7el &-& A 2 F wAe]

v} indicano] &&EW AAF L A o
Hol| -t % AHE B HFE B
Ads] Ao] A AbE FEH Ho] o]
A i) FAge) o] Mg vleberdl ¥
HAEE WEl = A4 ofFS A FHed ozls
o|gH(iEEY oletslrd AME & o] o] 1
2 AREAY dx AA B AR ARSs

=

Rl

23
B
=2
o,
ok
9
23
8
Rl
o
=
B
b
=
3
i,
I
=
2

al5Ale] AbstabgelA] qlE-Ale] ofAlwl (Isatinp]
i olzle] mw shte] %Al wA)sh Agsiu
A Aol Qr]FE] (Indirubinye] A4 Hc: o<}
o] Ad Zoll= A A4l QIHEl ofe A
A Azl QlelFulsh, 1 o Qe veke, o)

325, Qv dgg o FrlEe] 4wk g
f5o] gle)” A 9 Ak x4 we} o A4k

[¢3

dicarp
< it

o

A Are BE Y Fol I
E %o ZASE Exd A% F 5
=

N 1% o,
to

ﬁ_ﬂ.oﬂ,_ﬂ%

1324} indicano] G WAl AFAL
Hlasle] BREAE BAale], HE Al
2 7 Ae] 9477 indicare] F25} Qe

indicanase 5-2] & 4ol 2|3 indoxyl 2 F-35}417]
Wiro g MWaustelcl mgE A 2wl A7k
w2 g 257} 35Cel wlE) $retar, 9
Ao} nkESlapel] wel Ao =A| FobgekaL
shoict. G4 2Adel whE Ao Wshs 25 Tol
A QAR 739, ARES G4 108Ue] 2716
= HE2AY (524BGp L} A|7te] Zolale] wheh
B R Walzpe, ubil 350 A& 10

250 / EEELEm TR e Z165 255802004 10)

el F(LedB)olt A A|7ke] Zeix]w
AEABGHE Helgtcky B skl

7 ol & Aolole Abgste] wizk A
AL wlsste] AR dAe] 453
L A 27 A2 AFZo] dark

blueo] Zgafo] ZFsls WA E-L dark green 7}
yellow®] Eaksl Mafolelar sjgic). &=of e}
A 20T HT} 60T7F ko] A vhehkon,
73S w3t Aellx A vhelwtt}. ey o] 4
Tz 7129 Vel Vel A g Ale] AZ
Aol e marel ohE Asfe]w] Al A
Qlw’ o] elel A viebt A Aol dau Aol

Yo QZzoNL o] galo] AT} ofre]
vl Afell ] pHe} L8 WA <
AR A}, AL 20T > 30T > 400 o 9
Aol lolxlow], ofxe] 7-93= 30T> 50C>
40T F=AHRE eluton, |7l R HH
oAl WAl o 50T7F wlad dEghont
Ak o2 A% Foo] FAoe A-2o] f7]3}
ok Wslelct. wgh AAre] wishs aghe] &
298] & 7A AUl o R greenesyt v, L%
o] Zulo] we} a'e] e &o] Fro] AHelAw, b
o] Zk 4] 20CellA & 29 & e} &
=7k S7PHA 52 Fhe] Aol 40Td wie
b o Ao ge) F& 744 blueness 7} wo] 7t
a3kl ¥arssich
ole} Fro] AZ e v FAFE] £A A}
Sl A nbelgl ot o) oot vk
A Al A} oFrel #FHEEger, d &
7 F &0 ko] tli Aoz} A et}
wgk FA Fef upE Aake] wslel gk A
#Ql o] F-Z3e] 53] fiAE 5o AERL

w4 AReld A48 HE ARE KS K



005l A WA Az AP g EF WL L
smsde xS AT RS BHE B

3} 22t}

Table 1. Specification of materials

material .
. . Corton viscose rayon
specification
fiber content (%) 100 100
weave plain plain
fabric density
141 x 135 | 175 x 109
(warp xweft/5cm)
yarn count : warp 30°s 120D
weft 30’s 120D
weight (g/ m) 105 80
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= (I-R2 / 2R

K : absorption coefficient

S : scattering coefficient

R : reflectance
L = 116 (Y/YO)1/3 - 16
Where, Y : luminous reflectance among tristimulus
values of color (% reflectance)

YO : the value of Y for the reflectance

white (% reflectance)

C =[@)2+ 02
h=tan-10 /a )
= (L2 +@)2 + 2112
a’ =500 [(X /XO)L/3 - (Y/YO)I/3 ]
b =200 [(Y /[YO)L/3 - (Z/Z0)1/3 ]
Where, a : its position between red and green axis
of CIELAB color space
(a, the smallest a yields green)
b o: ot position between yellow and
blueaxis of CIELAB color space
(b, the smallest b yields blue)
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Fig. 1. Effect of dyeing time on total K/S value
of cellulose fabrics dyed with fresh leaf of indigo.
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Table 2. Color change of viscose rayon fabrics
dyed with fresh leaf of indigo

Tg’ncll)’ D{Vfgé" L' | ¢ | v | 4AE
(min)
Untreated 0 RN48 | 204 | 9542 -
10 82.88 | 1238 |199.62 | 16.19
20 20 81.39 | 1295 |19546 | 1743
30 81.84 | 1256 |193.73 | 16.81
40 81.67 | 1236 |19262 | 16.73
10 83.72 | 1031 |17452 | 13.39
10 20 82.18 | 1093 |16123 | 1454
30 80.73 | 10.87 | 156.80 | 15.00
40 83.00 | 10.88 | 15397 | 13.75
10 87.53 9.89 [ 14325 | 9.976
0 20 8692 | 1031 |141.80 | 10.59
30 8793 9.86 |137.25 | 9.603
40 87.58 8.77 |136.74 | 8.849
b*
30min g @ 40min
.10min.20min 6T
W 40min
M 30min At
.20min
5|
B 10min
—ax* . . . . . . & a*
44 42 -0 8 -5 -4 2
. -2t
somind
“om? *
‘ ¢ 20c HoTc @ 60T b

Fig. 4. Color plot of viscose rayon fabrics dyed
with fresh leaf of indigo.
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Table 3. Color change of cotton fabrics dyed with
fresh leaf of indigo

Temp. Dyeing . ,
. time L C h AE*
(C) (min)
Untreated 0 94.51 1.70 | 99.30 -
10 86.61 | 749 | 171.18 | 10.67
20 20 8483 | 7.85 | 15648 | 11.99
- 30 8531 | 7.54 | 160.63 | 1146
40 84.97 | 7.35 | 15375 | 11.55
10 8450 | 845 | 14323 | 12.40
10 20 83.00 | 1048 | 13340 | 14.63
30 8222 | 905 | 13909 | 1458
40 8194 | 9.18 | 13620 | 14.83
10 8952 | 673 | 14394 | 754
60 20 88.68 | 797 | 12651 | 8.74
30 90.47 | 8.84 | 11821 | 8.30
40 89.31 | 729 | 11693 | 7.70
b*
B 20min @ 30min 8
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ll Omin
@, 4
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#30min ,
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—ax ol aw
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:)b*
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Fig. 5. Color plot of cotton fabrics dyed with
fresh leaf of indigo.
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Table 4. Effect of repeating time on color change
of viscose rayon fabrics dyed with fresh leaf

on, HE 40TAA 43 Hb

B
h A
72 F7AsLA GAE w|aFZ o] 25

of indigo 78 i Q.
Temp. | Repeating nslele A Zbzb 27.849) 2329 % Wz Eo]
) | mes | X | €| F | 4E ¥ e vk = R0 a AR
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