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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
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Table 2. Specification of dyed samples

Sample no. Content Remark
St Persimmon -
S2 Catechu -
S3 Persi+Cate Top dyeing
S4 CatetPersi Top dyeing
S5 Persi+Cate Mixing dyeing
Eada gy F e T obileke top AT
o ool Al £& AIZHE HgaaL, oblek
= QML HES top AT W= a2 Aol A
At} 23t obdloke] EdH(mixing) B4 A
L 7h8a} obieF Gobe 1112 Eqste] ofAoke] ¢
AL ARG, AN B oo F o
o5 7 g A E AHE-3He] 0.1g/100ml & %= of A
60C, 2047 B3It o] % Al 2= Table 2¢ 44
a2 B2 g

4

FAE &S 150TY 2&=ofA 10, 20, 40, 50,
60+ 5ete] A 2o o3 WAL Flat Bed Press
(Type—-FB2)(Daiei Kagakuseiki Seisakusho,
Ltd., Japan)g AH&ste] A @sticolst & wajol
2} J3h

AEZ QA= 120Tolstoll A e = AT F3F vl
2 QPSR TE 11 o] 2] ol & ApAbE ] At
O Q=T AstE] = Ao & spoHNEL} 12 Al
o] 27 AM &= AEH ZHolA 12 EA7L HA ¢
3L, olu] HES] @A 21 o] el =9 AIZE
2707 oju] Abd AR ol A Ag3} = Y= HE A

t}, AaLA Color Spectrophotometer(SCINCO,
Co. Ltd, Korea)& o]-85to] == L* A 23t
Al a*, b o e SAsHAL o] 5 F o R FE M} A
E @t o2 Aol s AFEstsitt. oo g
Munsell®] M9] 3444 H, V/CE F-3F3itt.

AE:[(AL*)2+(A3*)2+(Ab>.’<)2]1/2 ............... (1)

S A7 8}3] A A 302 A 35

2.6 LMH(K/S) £

K/SZHe A EZ 9] 400mo] A 700m7H4] 2] 9o
A FFEE 543+ Kubelka—Munk 4] ¢ 9]s}o
oh A(2)%} o] AlAtste] K/SHkS H7tetact. &
Jo DE5ILY 0 & 10° Alofz =45 T

[e]

o

K/S=(1=R)2/QR ++rveereveereeesneeseemnnesenanns 2)

where,

K : Absorption coefficient
S ¢ Scattering coefficient
R : Reflectance

2.7 A2z &%

HrAE A7 9] AP AE == Fade—o—meter(HS—
Korea)& AH&-st
o] KS K ISO 105-B02:2005 ¥4 ol wh2t A& 3%
o 20A17F FERAF S KS K 091190l #4% 19
o] 2AU& AHE-slo] S HGIT.

AegA=Z e AEL Laund-o—meter(ACE In-
strument Industry, Korea)& AF&-3}9] KS K ISO
105-C0O1:2007 ol wHef 0.5%9] ISO SOAP 3%
FAAE AHESFAAL, 2% 40+2T, AlZF30E =7

o A skt

213, Hanwon testing m/c Co.,

3. #nt Y o

3.1 B U Sl mE Ak

Figure 1°]= @of w& Azt o d K/SE
Vel A2 & 7FAE 400nmol A H g4tz
UER} 400nme] K/SHS F&sE 3 .
eSS AL Yy 4712 dNEL 480nm~

500nmel A §4] 27} Holi 212 ofxleke] A4 f
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=
e

F 2 AoF Belnt,

AT eSS B, 7HE(S1Do] 0.72, oA k(S2)
2.55, AHEAM 3 obAoF top dyeing(S3) 3.07, ©F
Aok AA T THE2 top dyeing(S4) 2.45, =3} of
A9k 1:12 mixing dyeing(S5) 3,952 L}ElL}E Q)
o}, of7]ollA] S49 Fhol =AM S2k T 2R gha
7= AL &5ko] AaRld|E E4Lstal 11 o] 3= of
Aok AA & pH 3,204 HES AMst=d A &=
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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
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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 5.0YR 6.01/4.0 28.58 _
60 56.78 10.65 14.64 3.9YR 5.57/4.0 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 5.57/4.0 34.02 _
w s s wn ove seuo s [N
0 55.51 11.02 18.94 7.5YR 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  5.92/3.8 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 _
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(persi+cate mixing) g 4574 1204 1728  B6.2YR 4.49/40 43.13 _
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Figure 3. Effect of developing time(min) on L* of cot—
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e o b= A 02 ubof H Rl
b*grol 2 2= = darks}

bt 2 2Alo] ojxE Ao A

e

1= a*

L]

3.4 D{Eo|| 2fst STIEAMRIZO| BIMAZHY| [HE LAN
Table 4°]+= 371A] B3I M ‘Eoﬂ Al, Fe E+= Cu
S okl 11 EHA I 60E B &
g

e e e 3 s

ru
=
ot
L
B
e

= bl 5 = .

o] Ah= Al 2 anE Wi Sl o #o
T4 Cu, Feol20] 4= &4 43t 292 &
e HHEA 450l 7] mEel o

Ae-g&ol2-959 Z&A CuztA7t FeZtA
Hot o Zshr] el o e ME d ¢ ode Ey
o] 3717} Figure 40| A Ho|= wpel o] 744 2
K/Sgh= 7Hde. Aapa o2 B3t v ol mhg a
Moz ZY 2 Ao WaES eholskqltt

Figure 5= m ol &3t S G =2 Idy
AI7Ee] 7ot whE whA S K/SEEe &2 UERd AL
Z HaLE §olsHA s17] ffste] K/SHE Y 2AIY

221

b*
=
o

—@— persimmon

—g— catechu

—I— persi+cate top dyed
—— cate+persi top dyed
—A— persi+cate mixing

0 2 4 5 8 10 12 14
-

Figure 4. Effect of developing time on a*~b* plot of

cotton 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 43.95  2.93 3.66 83R 4.31/2.0 39.53 _
Fe
60 38.45 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 B.4YR 4.23/45 44.87 _
1:1 mixing Cu
Syeing w w2 s w0 sor aweo sior [T
o ww s as ow sg20 o [N
Fe
60 36.35 6.00 10.47  10YR 3.58/2.0 48.46 _
A Zdsto] Wislo] Zo| Fol & g adi2 FAIg AEH A == HEMof| A fujYd 2-332S e
of whe} 2o A Hoj o, AapHog L*gho] | ol A= 35 oS YER I 9tk o] HEoly
ko Zho A Zuhsto] JubAl goREo A H4l o ol obxloFo] Bl S obzba]of o3t WhAlo] E )
A= BAZ a* b o] Wate} 3 olFx 2 7 wheh A AERAIA Q] dzteE] GEFo g Mlo] Hojx|=
Mg yeby o ek HheFo 2 MM E QT ujglo] o3 HAo] A3t 7]
Fog Hy7teEct, 0| AHo] sFo R £L 2L E
3.6 WAlRIZo| oot gl MEIZAR|E U Aol dAjglof ogt &3t u-soz Fof tjgh &
Table 501+ 15074 605 ¢t WAgH A] 7 9] o] iy Avfeta YZE
AetArel AFAE A S AASH A5 e} UG AR ol A L= 754% e} opAl ke
W Aolt}, Zoehd o2 zpoAlof| o3 B E= B g = AR

S H A7 3F3IA] A 30 Al 3%
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Figure 5. K/S values of different post—-mordanted

cotton fabrics dyed with various combination dyeing

according to heating time at 150C.
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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
- 273 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
= ohilofE gt ol ARE AT HhES T A FAE oM%Y V1o & darkstal 212 ZA ol
Ho| u| @A B2 A|7k] o] Fol x| Aol o dojAl AnE A}
2 9P|l ohe A 57} o & Ae 49 227} obAIOFS mixing dyeingdt Al27F A& 0]
e P54 A5 744 eokon] Quralo] ALY E Fhg A7) ek,
uhehA] 723 ool Tl W ERANS Foh  wjdAN M2 dPlo) me Bt Al
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