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Dyeing with Natural Dye (II)
—Dyeing of Silkk with Sappan Wood —
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Abstract— Colorant concentrates are prepared by use of concentration method of colorants
extracted from Sappan wood using met hanol. Dyeabilities and fastness properties of silk fabrics
dyed with concentrate of Sappan wood are investigated.

The results obtained are as follows :

1. The storage stability of colorant concentrate is poor as concentration is excess.

2. Because the colors of dyeings are different with mordants, aluminium acetate, copper
acetate, chromium alum and tin chloride are used in order to obtain reddish color.

3. The optimum dyeing temperature and dyeing time are 60C and 60 min, respectively.

4. Dry cleaning fastness is very good, and light fastness and washing fastness are low.

5. The dyeing method is simple owing to useness of colorant concentrate prepared without
extraction of colorant every time.
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Table 1. Characteristics of silk fabric

Fabric density .
Counts Weight

Weave 2
Warp Weft Warp Weft (g/m?)

Plain 85D 85D/2 176 114  75%5

(2) &%
AT okl el Al g A =pe
OHE AHE-sHg.

(3) ofdx|

1 Al g

Y Katayama Chemical Co. A A|2F 15 Alu-
minium Acetate, SolubleS A}&3}5 it}

2r Cu "igA

2 Junsei Chemical Co., Ltd. # AlF 1§
Copper(11) Acetate, monohydrateZ A}&-3lH ).

3 Cr wigA

¥ Katayama Chemical Co. A A1¢¥ 15 Chro-
mium Potassium Sulfate, 12H,0& AM-3l9 T}

4 Fe vjg~

¥ Shinyo Pure Chemical Co., LTD. # A)¢}
+ Iron(1l) Sulfate, 7H.0Z AH-3}gc},

5 Sn vl A

Y Shinyo Pure Chemical Co., LTD. #] A)2F
15 Tin(II) Chloride, dihydrate® AM&3lch

T Az

22 &g

113

(1) M & Y Ay A
&% [SME round bottom flaskell ¥ 1 methyl
alcohol& 7}8tA reflux condenser® Ax|8 3
7tdste) BFAI7IL ¢ & A8t T, thA] methyl
alcohol & 7hetn 8§ A3 g H-J B AAvt
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2 ko AZES o] &3te dr)2e] T 2~10
mé/g, 4] 1:100, 60C, 60%3F F43tA

@ @Al FRA mA= BH

WAl dtn) @ 2PN A% 7|2
2460 g Azt wE AEE AR
95t 7|29 FEE 5mé/g 60CEAA 20, 40,
60, 90, 12087t FA3ATh

@ wigel g "AE FF

242 o GAE AHEte A FoigEe
2 A3 AN gAste dgye e |
4o WHalE zAEAT

(3) M=z =H

Spectrophotometer (Nippon Denshoku SQ-300
H)E o] &3t CLE. 324 XY, Z& T3 xy&
A2F T Munsell Eo 93l HAFIHLH,
G FUPAES Z3st, Kubelka-
Munke] 2ol @t 3= (K/S)E A&t

(1-R)?
2R

K/§ =

@ K: @AEe FRAgeln, xol vldte

&
R: guEzyee gugel wig
S: RS

of wel 7 wjPAll We FATY FnFs
sge ohest 2ok

o FA) Al Cu Cr Fe Sn

Aemnm) 520 520 540 540 540

(4) HElx &H

Fade-O-Meter(Model : 25-FR, Atlas Electric
Devices Co., USA)E AHg3td KS K 0700
25te] QBAYEE ZAHSHYSH™, Launder-O-

Meter(Type LHD-EF, Atlas Electric Devices Co,,
USA)E AH43t KS K 064001 F3te] A=Z
AEZE YT, KS K 06440 E3t =2to]
YA s E 3393, AATCC Perspiration
Tester(Model PR-1, Atlas Electric Devices Co,
USA)E AHg3ted KS K 07159 F3td B2
w2 2331929, Crockmeter(Model CM-5, At-
las Electric Devices Co., USA)E AH&3&4 KS
K 065001 &38le] mpaA =g AU

3. Ao % nFE

31 MASE Y oA

S MrE FZE7)0 FHAHIF SHEE oY
7271 98 F Aoy, e F3E FEol
aso] glemz B3 EgHe &9 FA
MAAH o} sk, durR o2 E3F] o] &HE HEE
ek, oge, 2AYMEE EFEY Fo] deu
2 APoae uddy An a0 dgdd
71 & fEEenz dvees AR

ge g o]gdtd MAE FEFIA AVIAE
Azste P o3 2o
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Fig. 1. Relationship between concentration

of Sappan wood concentrate and K/S
value of non-mordanted silk fabrics

dyed with Sappan wood concentrate.
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Fig. 2. Relationship between dyeing time
and K/S value of non-mordanted silk
fabrics dyed with Sappan wood conc-
entrate.
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Fig. 3. Relationship between concentration
of Sappan wood concentrate and K/S
value of silk fabrics dyed by pre-Al
mordanting method.
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Fig. 42 Cu WGAMEAN 2412 3% (owlhE
AMEE D, AR dr)2d BEE 02~2ml/gl B
st AAE Alge dFFEE JERd Aot

agoA BW  Copper(Il) Acetate(Cu(CH,
CO0)p & Arjgste] G4 ANRS Gses
AR A7) A0 T} 0.2md/gel S 7.01, 2mé/gl
7S50l 1246011, 1md/g AH&3F 7ol 11372

Aol Tt Age] Bgad 4% o
ne/g 3=} APecin werdoh

KIS
O

——7—r v
00 05 10 15 20 25
concentration(ml/g)

Fig. 4. Relationship between concentration
of Sappan wood concentrate and K/S
value of silk fabrics dyed by pre-Cu
mordanting method.

Fig. 5 Cr "@AMzx ZFH 1% (ow) &
AHEEIL, A A7) 2e) FEE 1~5m/go 2 3t
FAg A gel GFFEE e Aot

13ojA B¥ Chromium Potassium Sulfate
(CrK(S0)) & Avhgste] Jag AN R A%
EEE &F 7|29 FE/F 1md/g?) AF 1021,
5me/gql ASole 1306019, 2ml/g AHER BE
oE 114002 Ao ¥3gztede] =gdte] oF
A7ixe) FEE 2ml/g F=7F HIsrin #d
o

Fig. 6& Fe @24 3 1% (owhDE A
43131, A2 dy|AY ¥EE 0.2~1nl/ge 2 3t
gag Age dFFEE eI Holth

Yol BX [ron(Il) Sulfate(FeSO0Z A
ojeiste] Qg AARY dHFTE AE oY)

J. of Kor. Soc. of Dyers and Finishers, Vol.7, No.4(1995. 12) / 391



92 R

_.0
ot
12 0
—
.0
-
o]
94
7]
2
6
34
o v L} ¥ T ¥ T
0 1 2 3 4 s 6
concentration{mi/g)

Fig. 5. Relationship between concentration
of Sappan wood concentrate and K/S
value of silk fabrics dyed by pre-Cr
mordanting method.
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Fig. 6. Relationship between concentration
of Sappan wood concentrate and K/S
value of silk fabrics dyed by pre-Fe
mordanting method.
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Fig. 7. Relationship between concentration
of Sappan wood concentrate and K/S
value of silk fabrics dyed by pre-Sn

mordanting method.
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Table 2. K/S values of silk fabrics dyed by
various methods

60T 80T

pre- after- pre- after-

ax

mordanting mordanting mordanting mordanting
Al 1119 4.15 11.25 371 520
Cu 1225 6.87 11.10 893 520
Cr 919 453 1140 460 540
Fe 10.28 4.61 10.18 438 540
Sn 953 4.01 10.28 427 540
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Table 3. H(V/C) values of silk fabrics dyed by various methods

60T 80T
pre- after- pre- after-
mordanting mordanting mordanting mordanting
H 3.09R 4.18R 3.43R 4.18R
Al Vv 3.29 4.46 321 4.62
C 7.77 591 7.17 591
H 1.71R 3.27R 1.87R 2.86R
Cu \ 2.57 3.54 2.77 3.22
C 2.95 4.32 3.46 4.54
H 1.20R 3.95R 1.42R 3.78R
Cr \Y 3.01 3.93 2.72 3.93
C 4.22 4.10 3.11 421
H 0.19RP 1.14RP 1.93RP 1.22RP
Fe \ 2.58 3.64 2.56 3.72
C 144 1.30 1.37 1.41
H 3.28R 2.84R 3.22R 2.77R
Sn \ 3.82 4.58 3.46 4.52
C 0.27 6.62 8.69 6.76

Table 4. Mordanting and dyeing conditions of silk for fastness testing

mordanting condition dyeing condition

mordants conc. L.R. temp. time conc. LR. temp. time

(%) () (min) (még) (©) (min)
Al 5 30 2
Cu 1

1100 60 1:100 60 60

Cr 1 2
Sn 1 2

Table 5. K/S and H(V/C) values of fabrics dyed by pre-mordanting method using various

mordants
mordant K/S H{(V/C) A max (nM)
Al 10.69 3.59R(3.55/8.40) 520
Cu 11.16 1.42R(2.76/3.47) 520
Cr 8.62 2.21R(3.11/4.37) 540
Fe 10.18 9.97P(2.59/1.48) 540
Sn 11.52 3.27R(3.49/9.14) 540
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Table 6. Fastness of silk fabrics dyed with Sappan wood concentrate by pre-mordanting me-

thod
mordant
Al Cu Cr Fe Sn
Fastness
Light 1~2 3~4 2 2~3 2~3
Washing fade 1 1 1 2~3 3~4
stain silk 4~5 4 4 4~5 4
cotton 4 2 4~5 4~5 4
Dry fade 5 5 5 4~5 4~5
cleaning stain silk 5 5 5 5 5
cotton 5 5 5 5 5
Perspira- acidic fade 3 3~4 4 4 4
tion stain silk 2 1~2 2 3 2~33
cotton 3 1~2 2~3 3~4 2~3
alkaline fade 3 2~3 3 3 4
stain silk 2 2 2 3~4 2~3
cotton 3 1~2 2 3~4 2~3
Rubbing dry 3~4 3~4 3~4 3~4 3
wet 3 2 3~4 4 3
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