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Abstract In order to clarify the availability of heat treatment for catechu dyeing, effect
of color developing by heating process on cotton fabrics dyed with catechu extract was
investigated. Dyed fabrics were heated various time(min) at 150°C. The cases of non-

mordanting and mordanting were compared, and examined the effect of sodium acetate
as an agent to promote the color developing to fabrics. Experiments with after-mordanting
method showed that various colors can be obtained using catechu. K/S values of dyed
fabrics with Al, Cu, Fe mordant were higher than the case of no mordant. The fabric by
Cu mordanting showed 3 times to the case of no mordant. Fabrics dyed with catechu by
mordanting lowered L*value while there was little change in a*, b*value as the heating
process progressed. Therefore, K/S values were increased due to heating process. The
effects of adding sodium acetate in dyeing bath on dyed fabrics were shown higher K/S
values, and the L*values were lower than those without sodium acetate according to
heating time increase. The result show sodium acetate had a promoting effect on the
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color developing to the fabrics by heating process, it was very effective.

Keywords color developing, mordant, catechu, sodium acetate, heat treatment, cotton
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catechin, catechu red, quercetin, gum §°] 4
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2.2 5= 3 A
2 Ao AFge AlRE HAE 100%E A6
o 5o EAL Table 13} #t},

T FA 2E Aluminium potassium sulfate 12—
water(AlK(SOs)2- 12H20 : Junsei Chemical Co.
Ltd), Copper(Il)sulfate pentahydrate(CuSOs- 5H20 :
Yakuri pure Chemical Co. Ltd), Iron(Il)sulfate
heptahydrate(FeSOs- 7TH20 : Daejung Chemical &
Metals Co. Ltd) 5 3&= AH&-3F3ITH, A Z21A| =24
Sodium acetate trihydrate(CHsCOONa - 3H20,
Katayama Chemical Co. Ltd) A|¢F 15 AH&-s3I T
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Table 1. Characteristics of fabric

Fabric counts Thickness Weight

Fabric  Weave (threads/inch) (mm) (g/m?)

Cotton100% Plain 85 /69 0.27 120




0T &4 10, 20, 30, 40,
50+ &<t oé‘?a 1S Flat Bed Press(Type—FB2)
(Daiei Kagakuseiki Seisakusho, Ltd, Japan)& A&
sko] Algisteirk(elst & WAolzt A7),
AERZL A 120TOI8 M= 4= AlRE &4t
2] QEASHAIRE 11 o] 4] o A= BAFAFEL
S8 QAT ET}F A= Ao r golEL) 2
Holl A 2] A7} =&

=
o
=)
oyl
it
]
e e
i)
N
N
Y
> o
W
ol
1o
rfo
H
o
D A T =)
™ o§e mh K

el
o=
=2
>
it
op
2o
)
‘_.
%9 ¢
rlr
jako)
o
o

2.6 EHAM 31 Mz =H
FEHAN I WIS S sho] WA O] HeES afolshgl
t}. M aLA Color Spectrophotometer(SCINCO,

Co. Ltd, Korea)E o|&sto] P24 L* M FHHE
4= a b*——] S 2A81a o] 5 o2 BE A A
E g o 40 &8 AEst, olsh
Munsell M9 3&A42] H, V/CE L3}t

AR = [(AL*)2+(A3*)2+(Ab*)2]1/2 ............ (1)

2.7 LMH(K/S) &Y

K/SZH-2 A EZ 9] 400mo] A 700mm7H4] 2] 9o
A 545 245t Kubelka~Munk 4]o] 2]3te]
tha A(2)¢F o] Aitste] K/SHhe B7bskdeh. &
Ao DE5FUO R 10° A|oFR 2AF YT},

l

K/S:(l _R)2/2R .................................... (2)

K : absorption coefficient
S | scattering coefficient

R : reflectance

301

14 |

122}

o L L n Al
400 450 500 550 600 650 700
Wavelength(nm)

Figure 1. The K/S spectra of cotton fabrics dyed with
catechu by various mordant.
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Figure 2. Effect of developing time on K/S of cotton
fabric dyed with catechu by mordant.

u]oﬂ Cuti g3 Ferj g o] o= 27]of =2 T4

2 Zursto] Fohgiat Al ol ulstel of go] WAy
3t A o 4= Qlth. A 7Ee] Ao whel 30 o]
F 508714 w4 F7he AR|w o] 7He Agpolrh,
o= ol oste] wha ko] A o whe} whAy o] W=
A Lol AT BA] o B3 e Bl 4

ve
o HMS] ARE AE 0T AL, opHof
o] AR 08 AT ol K5t

%
3 o 509 Aok fARE
Aspolct, ABA 02 Curh el A9 Rl 4upe]
SPYS Hof obMOF A B whale] A 34

3.3 GMzIZo| nfFu} LAA|ZHo]| (2 FEHAM H3|
Figure 3o HAA| 7o) 2 EHA 3} 0|5
ukotslry] Q& L* a* b*gke] WelE E AT
Figureo Al a*, b*gre] Hsts WA B Fujdo
73 WAo] g of whet a*gho] AE F7 '
Zrol FAsto] A 3} £ ol L ey Alm oA =
a*ghol FA|staL p*ghel Malr} Zhol MWt A
e o}, Cut Foll A a*ghol ZAIskaL b*ghol
ZFAdto] gbAlo] ZhASts AHeko 2 dhAlE] 11 Qi)
Femj FollA= a*gk= F718kal, b*gke 571sko] 2
M} ko] Z7hehe Wieko 2 R Al o] Hskekg oF

% 9l

SH2 oI A7 2 53] 3] A 987 A 45

65
28 ) " .\“—*\_‘ I
56
26 | o 50 n
45
24 +
ar =N g
22F @} o o
30 [ g
a 20} ] 10 20 3 4 60
Developing time(min)
sl o
¥
v -
16 | 7 e Nl
Oé) v Al
m Cu
14 & & Fe
12 .

70

Figure 3. L* a* b* change of cotton fabrics dyed with
catechu according to color developing time(heating
at 150C).
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Table 2. Color information of cotton fabric dyed with catechu by various mordant according to heating time(min) at 150C

Mordant  Time(min) L a* b* H V/C Color image
0 64.70 11.85 18.25 7.5YR 6.37/4.0 -
Nil 30 61.15 12.11 18.53 7.5YR 6.01/4.0 -
50 58.60 12.67 18.35 6.9YR 5.75/4.0 -
0 61.38 10.75 17.45 7.5YR 6.03/4.0 -
Al 30 53.66 11.26 16.51 5.7YR 5.26/4.0 -
50 51.11 11.36 15.99 5.0YR 5.01/4.0 -
0 47.50 13.18 26.20 6.7YR 4.66/5.3 -
Cu 30 37.96 13.54 21.73 7.5YR 3.73/4.0 -
50 36.23 13.30 20.79 7.5YR 3.56/4.0 -
0 47.54 5.77 13.30 2.5Y 4.66/2.0 -
Fe 30 42 .19 8.01 15.84 3.2YR 4.14/2.3 -
50 41.22 8.28 16.07 5.1YR 4.05/4.0 -
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Figure 4. Effects of adding sodium acetate in dyeing
bath on K/S spectra of cotton fabrics dyed with catechu.

Figure 5. Effects of adding sodium acetate in dyeing
bath on K/S spectra of cotton fabrics dyed with catechu.
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Figure 6. Effect of developing time on K/S of cotton
fabric dyed with catechu by adding sodium acetate
in dye bath.
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Table 3. Color developing information of cotton fabrics dyed with catechu by adding sodium acetate in dye bath ac—
cording to heating time(min) at 150°C

Sodium Time

* * * H
acetate(%) (min) L a b H V/C Color image

0 64.70 11.85 18.25 75YR  6.37/4.0 _

oo e e ws ose soveo [N

0 wo we ws sor srseo [N

0 60.81 12.05 18.50 7.5YR 6.37/4.0 _

s m s ns wa or szeo [N

0 wme uwm wx com seeo [N

0w en sm  ron oo [N

1 30 49.75 12.52 20.12 7.2YR 4.88/4.0 _

0 wn v we  eon  csco [N

50 42 .40 13.80 23.52 7AYR  4.16/4.32 _

50 41.90 14.93 24.60 72YR  4141/4.22 _
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