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Abstract The combination dyeing have been attempted to get the various color. The
objective of this research was to study the color developing effects on cotton fabrics dyed
with persimmon, catechu and combination of the both by heat treatment process. These

dye were applied on bleached cotton fabrics for the dyeing before post mordanting with
aluminium potassium sulfate, copper sulfate, and iron sulfate. The various color changes
on cotton fabric were measured by color spectrophotometer. The heat treatment of tem-
perature around 150°C for an hour can reach the highest color developing. The dyed fab-
rics with mordanting were heated for specific time period, which was compared without
the mordanting. The post mordanted fabrics showed that more various colors can be ob-
tained using combination dyeing. K/S values of dyed fabrics with Al, Fe, and Cu mordants
were higher than the cases without mordants. The Cu mordanted fabric showed very ef-
fective color developing by the heating process. The fabrics dyed with catechu lowered
L* value with little changes in a* and b* values, while the a* and b* values became
higher with heat treatment. The fabrics dyed with persimmon has the lowest L* value
and more changes in a*, b* value with heating process. Therefore, K/S values can be in-
creased effectively by the combination dyeing of persimmon and catechu. Colorfastness
to washing in color change was grade 2-3 in non-mordanted fabric, and grade 3 in mor-
danted fabric. Lightfastness of the dyed fabrics was above grade 4.
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Table 1. Characteristics of fabric

Weight
(g/m?)

Fabric counts Thickness
(threads/inch) (mm)
0.32

Weave

Fabric

Plain 76 /70

Cotton 100%
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Table 2. Specification of dyed samples

Sample no. Content Remark

S1 Persimmon -

S2 Catechu -

S3 Persi+Cate Top dyeing
S4 CatetPersi Top dyeing
S5 Persi+Cate Mixing dyeing
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Figure 2. K/S values of cotton fabrics dyed with dif—
ferent combination methods according to developing
time(min) at 150°C.
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Figure 1. Color strength values of cotton fabrics dyed
with persimmon, catechu and combination of both.
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Table 3. Color information of cotton fabrics dyed with various combination dyeing according to heating time(min

=]
4>
0
02
o)l
=]

=

at 150C
- Time * * * i
Combination type (min) L a b H Vv/C AE Color image
0 77.89 0.71 7.93 5.0GY 6.37/4.0 7.93
Persimmon 40 61.19 9.67 15.38 50YR 6.01/4.0 28.58 _
60 56.78 10.65 14.64 3.9YR 557/40 32.20 _
0 59.57 10.64 19.18 71YR 5.85/4.0 19.18 _
Catechu 40 58.11 10.45 20.44 9.3YR 557/4.0 34.02 _
w  sm os o v sseo us [N
0 55.51 11.02 18.94 75YR 5.45/4.0 35.34 _
Persimmon top
dyed catechu 40 52 .56 11.14 19.61 79YR 5.15/4.0 38.06 _
(persi+cate)
60 51.32 11.27 19.51 7.6YR 5.03/4.0 39.19 _
0 60.30 8.10 16.29 7AYR  592/3.8 29.26 _
Catechu top dyed
persimmon 40 54.36 10.86 18.12 58YR 5.33/4.0 35.77 _
(cate+persi)
60 50.59 11.44 17.35 5.0YR 5.00/4.0 38.52 _
Mixing dyeing of 0 52.15 9.35 16.38 5.3YR 5.11/4.0 36.41 _
persimmon 40 4785 1138  17.65 B6.7YR 4.69/4.0 41.13 _
and catechu
(persi+cate mixing) g 4574 1204 1728  6.2YR 4.49/40 43.13 _
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Figure 3. Effect of developing time(min) on L* of cot—
ton fabrics dyed with different combination dyeing
methods.
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Table 4. Color information of different post—mordanted cotton fabric dyed with various combination dyeing ac—

cording to heating time(min) at 150°C

Combination Post- Time M " ,, .
type mordanted  (min) L a b H Vv/C AE Color image
0 58.41 920 1857 6.8YR 5.74/40 32.32 _
Al
60 4923 998 1497 58YR 4.83/3.6 3858 _
Persitcate o 0 4464 1509 1864 59YR 4.38/4.0 45.48 _
top dyeing 60  39.13 11.01 1651 57YR 3.85/3.7 48.45 _
o wr sm 4w om sseo oo [N
Fe
60 38.35 5.46 9.80 10YR 3.77/2.0 46.31 _
0 6271 7.07 1752 7.9YR 6.17/4.0 27.85 _
Al
60 4376 10.33 1135 6.0YR 4.292.6 42.47 _
Cate+persi o 0 47.42 1374 2123 7.5YR 4.65/4.0 43.86 _
top dyeing 60 35.55 10.14  16.38  5YR  3.50/4.0 51.51 _
0 4395  2.93 3.66 83R 4.31/2.0 39.53 _
Fe
60 3845 6.05 11.03 10YR 3.78/2.0 46.59 _
0 5187 915 16.66 9.3YR 5.72/4.0 38.86 _
Al
60 4060 1110 1232  9.9YR 3.99/2.0 45.85 _
Persi+cate 0 4313 1094 16.95 6.4YR 4.23/45 44.87 _
1:1 mixing Cu
dyeing w w2 s w0 sor aweo sior [T
o ww s as ow sg20 o [T
Fe
60 36.35 6.00 10.47  10YR 3.58/2.0 48.46 _
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of whe} 2o A Hoj Fop, AapF oz L*gho] i Gof| A= 35 o] A4S YER I e, o] HEoly
o Zhoj A Zusto] JubAl goEo A H4l o ol obxloFo] Bl & obzba]of o3t WhAlo] E )
A= BAZ a* b o] Wate} 3 ol Fx 2 7 A AERAIA Q] dzteE] GEFo g Alo] Hojx|=
Mg yeb o 9ok HheFo 2 Mg QT ujgdo] o3 HAo] A3t 7]
Fog Yz7tect, 0| AHo] 5oz £L 2L E
3.6 WAlKIZo| oot gl MEIZAR|Z U Aol dAjglof ogt &3t u-So 2 Fof tjgh &
Table 501+ 15074 605 ¢t W3 A] 7 9] o] iy Avfeta YZE
AetArel AFAE A ¢S AASH A5 e AFAZ ol A L= 754% e} opAl ke
W Aolt}, Zoehd o2 zpo|Alof| o3 B E= EAl g = AR

S H A7 3F3)A] A 304 Al 3%



E81HA DIRIZ 0| HR2|0| ofst BarUA

16
14F —@— persi+cate top dyed
- catetpersi top dyed
12} —1#l— persi+cate mixing
Al post-mordanted
10 |
[72]
¥ g
6 L
4t
2 s
0 10 20 30 40 50 60 70
Developing time(min)
16
14 + —@— npersi+cate top dyed
W+ cate+persi top dyed
12} — - persi+cate mixing
Fe post-mordanted
10 |
2
8 a2
Y S I
4t
v
2
0 10 20 30 40 50 60 70
Developing time(min)
16
14
12 |
10 |
n
X 3
s s
—@— npersi+cate top dyed
W cate+persi top dyed
4 —1#l— persi+cate mixing
Cu post-mordanted
2 s
0 10 20 30 40 50 60 70
Developing time(min)
Figure 5. K/S values of different post—mordanted

cotton fabrics dyed with various combination dyeing

according to heating time at 150C.

2 73 7] el | BA 0 A}
oFE Aolth, thit wAlo|u} BALE A7) Ao
A5l 2 20] whalo] Lt 50| o A & Aol A o
Soj x| kol ubet A AIZE FrAbe] o3t A
ch2 A ebd Aol

223

55
50 | —@— Al post-mordanted
-~ Y- Cu post-mordanted
—{@— Fe post-mordanted
45
* \4
- B
4 R
kN
D~—D——-—D~\\\
TTe-pg-__—®-———m
35| Vo
A AT W v
30 - .
0 10 20 30 40 50 60 70
Developing time(min)
20
18 | v
16 ey
[ J
14 °
12 '
10 Ly
sl &
6 @ Al post-mordanted
m V¥ Cu post-mordanted
4t O Fe post modanted
2}
0 N
0 2 4 6 8 10 12 14

-
Figure 6. L* and a*-b* plots of Cu post—-mordanted

cotton fabrics dyed with mixing dyeing(S5) according
to heating time at 150°C.

2 AN Fullg AlRe d3AFE A b
A EE e HAL, MlAAEe EAEE I
Aol FQ o, dub o2 Soted o a2 T
Mol Hirzo] o] & & BM = H2E A He A
& 2 P EE 6029 €AY HAHS AT &
ol &= o] ZY == ol AL, A B T}
E|Ajo] HA 23w o] MAo] A2 IS A= Al
olgtE A & Atk Wb I Ao whEk A e
= Ao 2o A Hgo] A7l= AR ol
2 A 2o A A RN 4 Bz 4-5F52
= WAool 22 Z 02 YERT

4.2 B

SUEH O R &) obilof2 Ao o] SAS

7M1= A3t ob&E fHEel vl efzte] A4 7u) 7} gl

Textile Coloration and Finishing, Vol. 30, No. 3



224

Table 5. Washing and light fastness of dyed cotton fabrics after heat treatment for 60 minutes at 150C

Washing .
Sample Mordant Stain Light fastness
Color change (20hr)
Cotton Wool
- 2-3 5 5 1
St
Cu 3 5 5 4
Fe 3 5 5 4
- 2-3 5 5 3-4
Al -
S2 3 5 5 4-5
Cu 3 5 5 4-5
Fe 3 5 5 4
- 2-3 5 5 3
Al 3-4 5 5 4
S3
Cu 3-4 5 5 4-5
Fe 3 5 5 4-5
- 2-3 5 5 2-3
Al 3 5 5 4-5
S4
Cu 3 5 5 4-5
Fe 3 5 5 4
- -3 5 5 2
Al 3 5 5 4
S5
Cu 2-3 5 5 4-5
Fe 2—3 5 5 4_5
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