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Abstract

The objectives of this study were to investigate the effects of mordants and dyeing: on the
dyeability and color fastness of the fabrics dyed with the extract from Turmeric.

The following results were drawn from the data obtained.

1. The wavelengths of the strongest absorption band of Turmeric extract were 400 nm
respectively and the wavelengths were 440 nm after the mordants were added in the color
extract. The bands of Turmeric extract shifted to long wave length side as pH increased. In
all cases, the abosorbancies were increased as pH increased.

2. The main color substance in extract from Turmeric were expected to be curcumin
respectively by spectrophotometric and HPLC studies.

3. As to the concentration of color extract for dyeing, about 20 g/l was the optimum
concentration to.dye silk and cotton fabrics with extract.

4. The K/S values of dyed fabrics were increased gradually as the concentration of
mordants increased, and the highest K/S values were obtained at 5~10%. When using the
mordanting methods, silk fabric by premordanting ahd cotton fabric by premordanting and
synmordanting had influenced upon K/S value.

5. The color fastness of fabrics dyed with Turmeric extract against dry cleaning, washing,

rubbing and perspiration was improved 1 level or so but light fastness was remained.
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Fig. 1. Structure of curcumin.
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Table 1. Characteristic of fabrics.

Fabric counts

Yarn Number (thread/5 cm) )
. Weight
Fabric Weave (g/m?)
Warp Weft Warp Weft
Silk Plain 21D 21D/2 276 192 2541
cotton Plain 308 36'S 141 135 100%5
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‘Co., Ltd.), ferroussulphate (Shimakyu's Pure Chem-
ical Co., Ltd.), cuppric sulphate (Shinyo Pure
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(Katayama Chemical Co., Ltd) 5 1§ A& a4
2 AHg3lgieh
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Fig. 2. Dyeing methods.
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Fig. 3. Vis spectra of Turmeric extract in various
mordants solution.
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Fig. 4. Vis spectra of Turmeric extract at various pH.
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Fig. 5. HPLC of Turmeric extract before dyeing.
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Fig. 6. HPLC of Turmeric extract after dyeing for
silk fabric. :
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Fig. 7. HPLC of Turmerick extract after dyeing
for cotton fabric.
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Table 2. Absorption of Turmeric extract.

Absorption (%)
Material  Cone.(g/L)
Silk Cotton
5 43.1 34.7
10 47.7 45.5
Turmeric 20 60.2 55.8
40 44.1 30.8
80 38.6 29.0
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Fig. 8. Relationship between concentrion of mordants
and K/S values of silk fabric dyed with
Turmeric extract.
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Fig. 9. Relationship between concentrion of mordants
and K/S values of cotton fabric dyed with
Turmeric extract.
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Fig. 10. Effect of mordanting methods on the K/S val-
ues of silk fabric dyed with Turmeric extract.
“*mordant concentration : 10%
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Fig, 11. Effect of mordanting methods on the K/S val-
' ues of cotton fabric dyed with Turmeric
extract.
*mordant concentration : 10%
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FeSO, 22 A7t F713tA3, KAISO.):,
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Zadgiet B+ CuSOs, KAISOL), SnCly, Tannic
acid, K:Cr;0,, FeS0, 2.2 43}7} 2715193, KAl
(504)2, Tamnic acid, CuSQ, oidA= A3 73-¢+ 4
A7b AA viebtel,

5) X2 ERo0l 28 HMAHRT

Table 4, 5& =ztelaed, A&, 7« FvH, o

2 ulAE A & 4 Uk wa oA Bhol b BAHNL BALNLE 3G Asjolo,
o 5as) QUEHE Ug 4 & lRAY AU e  Table 4o hEhd vhsh ol Sejolazye A
Table 3. Color differencies of silk and cotton fabrics dyed with Turmeric extract by mordants.

Silk Cotton
Material Mordant
L a* b* AE L a* b* c* 4E
None +85.6 +5.9 +94.3 94.4 127 946 -—-2.8 +66.3 66.3 1155
KAI(S0,): +2.8 7.1 —4.1 8.1 8.6 -2.9 +2.6 -—-14.4 14,6 14.9
Tannic acid +2.6 —3.9 —4.2 5.7 6.2 —12.9 +6.1 —2.9 6.7 14.5
Turmeric  SnClz +6.4 —85 —16.1 18.2 19.2 —-32 +87 -16.2 18.3 18.6
K:Crz0, —6.6 —38.7 39.2 39.2 ~9.2 +9.0 -—-200 219 23.9
FeS0, —-14.0 +1.6 —49.4 49.4 51.3 -7.7 +6.2 —26.9 27.6 28.6
CuS0, -0.7 —-5.8 —13.9 15.0 15.0 -12.2 +2.9 -2.1 3.5 12.7
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Table 4. Washing, Dry cleaning, Rubbing and Light fastness of silk and cotton fabrics dyed with Turmeric extract.

Washing fastness Dr}ragg:;\;ng Rubbing fastness fa&e.lt%};gs
Mordant Silk Cotton Silk Cotton
Stain Stain Silk  Cotton Silk Cotton
Fade Fade Dry Wet Dry Wet
silk  cotton silk  cotton
None 2-3 3 3 3 34 3-4 4-5 5 4 3 5 2-3 2 1
KAI(S04) 2 2-3 2-3 34 5 4 5 5 4-5 3-4 5 2-3 1 1
Tannic acid 2 2-3 2 2-3 3 2-3 5 5 5 4 5 2-3 1 1
SnCl, 34 4 4 -3 23 2 5 5 4-5 2 1-2 1 1
K.Cr0r 4 5 4-5 3-4 4 4 5 5 4 4 34 2-3 1 1
FeS50, 3-4 4-5 4-5 4 4-5 4-5 ) 5 4-5 4 3-4 2-3 2 1
CuS0, 4 4-5 4-5 4 4-5 4-5 5 5 4 34 4-5 2-3 1 1
Table 5. Perspiration fastness of silk and cotton i_’abrics dyed with Turmeric extract.
Silk Cotton
acid alkaline Acid Alkaline
Mordants
Stain Stain Stain Stain
Fade Fade Fade Fade
silkk  cotton silk  cotton silk  cotton silk cotton
None 4-5 3-4 34 4 3-4 3 4-5 4-5 4 4 4-5 3-4
KAI(SO4): 4-5 34 3-4 4 3 2-3 4-5 3-4 3 4-5 4 3-4
Tannic acid 4-5 34 3-4 4 3 3 4-5 34 3 4-5 3 3
SnCl; 4-5 34 3-4 4 3-4 34 4-5 4 4 4 4 34
KiCrz07 5 4 4 4 4 34 4-5 5 5 4-5 4-5 4-5
FeSO, 4~5 4 4 4-5 3-4 34 4-5 3 3 4 3 2
CuS0, 4-5 4-5 4-5 4-5 4-5 4-5 34 3-4 4-5 4 3-4

4-5
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el le] e FFE vebtn HEol digk Aw g
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AEe 2 oldle] 154 o4 A= 2d i3
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olate g viepytos mloi Al 3—4F 22 eyt
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viehjo] vl Aol 23t 4 olArAE) =o) sl e
v A, el e ol A S Aeg T
ZAZ 7} gRAEA) gkel o]l ¥} Wgte] W g3},
LA =Ex 25 1322 33 & 53¢ ved
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