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Abstract

In previous paper, the optical behavior of coloring matter of Gromwell under several
conditions were investigated.

In this paper, the fading behavior of color solution extracted from Growell by methanol,
dyeing properties of this color on the silk fibers in water and methanol, the three property of
color of dyed silk fabrics, and fading behavior of dyed silk fabrics with Gromwell color under

light and washing were discussed.
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Table 1. Construction of silk fabric

Fabric count

esign Denier (thread/2.54cm) Weigt;t
warp weft warp  weft (g/m?)
in 21d/3 21d/4 168 92 72
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Table 2. Color value of gromwell used

wt. of sample (g)

No. of sample 0.1 0.5 1.0 1.5 2.0 X
G-1 12.70 13.66 12.65 11.47 11.65 12.43
G-2 12.30 14.21 9.85 10.93 10.65 11.59
G-3 10.11 10.68 10.47 11.60 11.30 10.82
G-4 12.50 11.72 12.13 11.54 11.80 11.94
G-5 12.12 12.64 13.01 11.28 11.85 12.18

X 11.95 12.58 11.62 11.36 11.45 11.79
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Fig. 1. Variation of UV, VIS spectra of gromwell colors extracted by methanol according to pH.
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2. Remaining ratio of gromwell colors after irradi-

ation in several pH conditions.
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Fig. 3. Remaining ratio of gromwell color in methanol
after irradiation by monochromatic emission
system.

2. }e&is

olt}. 7|4 methanols &2 &
A& xeiste] 60Col4, 28n £ Soi2

373 —



56

50

IS
o
T

N
[=)
T

Degree of exhaustion (%)
W
S
T
o

-@~ methanol

—_
o
T

-0- water

i 1 i

30 60 90 120
Dyeing time (min)

Fig. 4. Relationship between degree of exhaustion and
dyeing time in silk fibers dyeing with gromwell
colors after mordanting by alum solution; temp.
60°C (methanol) and 70°C (water); alum, 10% (o.
w.f.); L.R,, 100:1.
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Fig. 5. Relationship between degree of exhaustion and
dyeing time in silk fibers dyeing with gromwell
colors after mordanting by camellia ash solu-
tion: temp., 60°C (methanol) and 70°C (water);
camellia ash solution, 7 g/!1; L.R., 100:1.
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Fig. 6. Relationship bétween degree of exhaustion a
dyeing temperature in silk fibers dyeing w
gromwell colors after mordanting by alum so
tion: dyeing time, 60 min.; alum, 10%{o.w.f); L.
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Fig. 7. Relationship between degree of exhaustion a:
dyeing temperature in silk fibers dyeing wi
gromwell colors after mordanting by camell
ash solution: dyeing time, 60 min.; camellia a
solution, 7 g/1; L.R., 100:1.
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Tavle 3. Color qualities of purple color series

Color name Color qualities {i4 V/C)
Heliotrope 2.0pP 5.0/105
Mauvette 6.0P 557 9
Pansy purple 2.0P 257105
Royal purpie 6.0P 2.5/10.5
Deep royal purple 6.0P 50/ 1
Mauve 6.0P 3.5/10.5
Heather 6.0P 4.0/ 7.5
E—do purple 6.0P 30/ 6
Mulberry 6.0P 20/ 55
Eggplant 6.0P 1.8/ 4
Peony purple (Fuchsine) 1.0RP 3.5/125
Azalee 6.0RP 5.0/13
Magenta 6.0RP 3.5/13.5
Strawberry 6.0RP 4.0/11.5
Rose wine 6.0RP 45/ 8
Raspberry red 6.0RP 3.0/11.5
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Table 4. Color qualities of silk fabrics dyed by gromwell color materials mordanting with alum and camellia ash solu-

tion
Mordants
Solvents alum camellia ash
conc. (%) H Vv/C conc. (g/1) H Vv/C

0.2 2.5P 5.2/4.0 10 2.7p 5.8/2.4
0.6 2.5P 53/3.9 20 2.8pP 5.7/2.0
Water 0.9 2.5P 5.3 /4.0 30 2.8P 6.1/1.8
1.2 2.5P 53/3.2 40 5.8P 6.3/1.9
1.5 2.5p 52731 50 9.1P 6.8/14
0.2 1.2P 5.9/29 10 2.5RP 6.1/2.0
0.6 1.3P 5.7/2.8 20 3.7RP 6.0/2.0
Methanol 0.9 2.0p 5.8/3.0 30 3.9RP 6.2 /2.0
1.2 2.2P 5.9/28 40 4.0RP 6.4/19
1.5 2.2P 5.4 /27 50 4.0RP 6.5/2.0

Table 5. Variation of color qualities of silk fabrics dyed by gromwell color materials according to washing treatment

L Treatment
Solvents Mordants Conc. Initial washing time

(min.) water synthetic detergent
Water Alum 0.2 (%) 2.5pP 5.2/4.0 5 2.5P 5.3/4.0 5.2PB  5.4/3.6
10 2.3p 5.4/3.8 5.0PB 5.6/3.2
20 2.0pP 5.7/3.2 4.3PB  5.8/3.2
40 1.0P 5.9/2.7 2.1PB  6.0/3.0
0.9 2.5P 5.3/4.0 5 2.5P 5.3/4.0 6.0PB 5.3/4.0
10 2.5P 5.4/4.0 5.8PB 5.3/4.1
20 2.2p 5.5/4.0 5.5PB  5.6/3.7
40 2.0p 5.6/3.5 5.2PB 5.6/3.5
1.5 2.5p 5.2/3.1 5 2.5p 5.2/3.1 7.6PB  5.4/3.9
10 2.5P 5.5/3.2 7.5PB  5.5/3.9
20 2.4P 5.7/3.2 7.4PB  5.6/3.0
40 2.3P 5.7/3.0 7.2PB  5.8/3.0
Camellia 10 (g/1) 2.7P . 5.8/2.4 5 2.7p 5.8/2.4 6.0PB 5.7/2.1
ash 10 2.7P 5.8/2.3 6.0PB 5.7/2.0
20 2.6P 5.9/2.4 5.7PB 5.8/2.0
40 2.3p 5.8/2.5 5.2PB  5.5/2.9
30 2.8P 6.1/1.8 5 2.8P 6.1/1.8 7.9PB 5.6/3.2
10 2.8P 6.0/1.8 7.9PB 5.6/3.0
20 2.7P 6.3/1.7 7.6PB  5.6/3.1
40 2.5P 6.3/1.8 7.5PB  5.7/3.0
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50 9.1P  6.8/1.4 5 9.1P  6.9/1.4 7.9PB  5.4/3.0

10 9.1P  6.8/1.7 7.8PB  5.6/2.9

20 9.0P  6.8/1.8 7.8PB  5.7/3.0

40 9.0P  6.9/2.0 7.6PB  5.9/1.8

Aethanol Alum 0.2 (%) 1.2P  5.9/2.9 5 1.0P  4.4/2.8 7.0PB  5.8/2.5

10 1.0 4.9/2.7 7.2PB  5.8/2.5

20 9.8PB 4.8/2.5  7.0PB 5.9/2.4

40 9.5PB  4.5/3.0 7.0PB  5.1/2.4

0.9 2.0P  5.8/3.0 5 2.0P  5.8/2.8 7.2PB  6.3/3.2

10 2.0P  5.8/2.9 7.2PB  6.5/2.8

20 2.0P  5.8/2.5 7.4PB  6.9/2.8

40 10PB  6.9/2.6 7.0PB  6.0/2.7

1.5 2.2P  5.4/2.7 5 2.2P  5.5/2.8 7.0PB  6.2/3.2

10 2.2P  5.6/2.9 7.0PB  6.7/3.1

20 2.2P  5.8/2.4 7.0PB  6.7/2.3

40 2.0P  5.9/2.5 6.8PB  6.8/2.1

Camellia 10 (g/l)  2.5RP 6.1/2.0 5 2.5RP 6.1/2.4 8.0P  6.5/2.0

ash 10 2.5RP 6.1/2.0 7.8P  6.8/2.0

20 2.5RP 6.6/3.0 7.8P  6.8/2.1

40 2.5RP 6.8/2.6 7.5P  6.8/2.4

30 3.9RP 6.2/2.0 5 3.9RP 6.3/2.0 8.0P 6.4/2.4

10 3.9RP 6.3/2.2 8.0P  6.5/2.4

20 3.9RP 6.4/2.4 80P 6.5/2.4

40 3.7RP 6.5/2.5 8.0P  6.4/2.5

50 4,0RP 6.5/2.0 5 4.0RP 6.6/2.0 8.5P  6.5/2.9

10 4,0RP 6.5/2.6 8.0P 6.7/2.4

20 4.0RP 7.0/2.1 8.0P 6.7/2.5

40 4.0RP 7.0/2.1 8.0P  6.7/2.5
Rzt 6.0 RP30/115 )8} Fmol of o] 3 ALk A wiEolc), AdFu|hole A4l 2o
Aolct, °Px4o¥ OECIEERS S A S|l o) 7l SlEER S

Ol

b, Table 4= it % S UFIKE ol 3§ HHi
% 23} methanololjA] 77+ $E#RaFEE G0t 2
o KifieE A8 AAelch 7)Mo+ Ux o
0.8 vl A9 dEef B Zulol FAIGle] 1.
P~25 P9 w2 vepynh, zeiv FUuFIKE
A AL ol FatE Fkrt Frbslond o2t
A+o. 8ol methanole s1l-& = t{& Alsizich

ubel odol] 23k BER Hatel MEHE MK

o

A TAEE Gojdd FF2x, et a2t
HE AFEFAS (-G Yol F21 Fola,et

A, 22} Aol el rez selm
B Aokt bRl ebekew], whAl FHELE ob2h
Hokr} ksl Zolol wel shelsole ol
o] sl A2 BB eke AL oHulirol Lol o

o]7] wtoll o]t 2Fol 7t A EH R ol 2ol ¥
AshHe NBUETIEER of A @ o] s sldel o7
Gt A2 Aoz odeld PO whal Fuhbr
Kol MEUERIEHIES ¥4 she diol2ol Wol TiH
ol 27 wﬂ—coﬂz” i Fof @Is ol #A daE
> Aoz Q7tsloh

2) B

Table 5+ FREF A o3 N E< KIUEHED F
KiEifae] W3HE F4Y Aol

4714 ok 4 glel, Wubez wlolw A% Kol
o)3he] Fks sl viehgon 4 2 AEE Aeld

=3
=7h $e4% AStgeh B FUUEKE ol
& 2 kil ol 49 ww a7 ggker, olsk 2
2 e F ohdAle #ATA W E Ao 4rte



60
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Table 6. Variation of color qualities of silk fabrics dyed by gromwell colors according to irradiated time

{H A
solvents water methanol
d
timem((;:,) ants alum camellia ash alum camellia ash
0 2.5P  53/39 5.6P  6.2/1.9 2.0 5.8/3.0 4.6RP 6.6 /1.7
5 2.5P 54 /3.0 5.8pP 6.6 /1.4 2.0P 5.8/3.0 4.6RP 6.7/1.6
10 3.0RP 58/1.2 4.5RP 6.9/14 7.5RP 6.3/1.5 7.0RP 7.1/1.5
20 39RP 6.2/1.2 48RP 6.8/1.2 7.8RP 7.2/1.5 7.8RP 76/14
40 S.2RP 7.4 /1.3 5.6RP 2,2/13 7.8RP 7.4 /1.5 79RP 76/1.5
80 6.0RP 7.8/14 7.5RP 7.4/1.2 7.8RP 7.8/1.3 7.6RP 7.7/[1.4
160 7.1RP 8.2/2.1 7.8RP 8.9/3.2 7.9RP 8.1/21 7.6RP 8435
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