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Abstract: The purpose of this research is to analyze the effects of Dansam and Sappan wood extract to perform
combination dyeing on silk fabrics, with respect to color changes, fastness (washing, dry cleaning, perspiration, rubbing and
light fastness), and functionality (antibacterial activity and deodorization). Combination dyeing was performed by first
combining Dansam with Sappan wood, then Sappan wood with Dansam, in these orders. Given the changes in the
combination ratio, pre-mordant treatment was performed. Looking at the surface colors of each dye, Dansam generally
produces YR color series, while Sappan wood produces YR, R, and RP color series. The effects of changing the order in
which combination dying was performed on the surface colors were as follows. First, combination dyeing (A) was performed
by using Dansam before Sappan wood, to produce YR and R color series. Then combination dyeing (B) was performed by
using Sappan wood before Dansam, to produce YR, R, and RP color series. By visual inspections, more similar color changes
of the combination dyeing were noticed with the post-dyeing material rather than the pre-dyeing material. Therefore, it was
presumably confirmed that surface color changes of combination dyeing were greatly influenced by the post-dyeing color.
Individual dyeing tests for fastness showed that Dansam was comparatively superior to Sappan wood, which demonstrated
lower fastness to washing, dry cleaning, perspiration, and light, relatively. The fastness of combination dyed samples was
shown middle, but similar fastness to the post-dye material, The fastness of (B) method was higher than (A) method in the
washing and light fastness. This confirms that color fastness from combination dyeing was considerably influenced by the
post-dye material. It was found that all dyed samples had a very high bacterial reduction rate of 99.9% and high

deodorization rate of 95%.
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Table 1. Fabrics characteristics
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Fabric count

Fabric Weave Thickness (threads/cm) Welgzht
(mim) (g/m’)
Warp Weft
Silk 100% plain 0.12 51 41 5342
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Table 2. The values of H V/C and L*, a*, b* of silk fabrics dyed with Dansam extract by pre-mordanting
Mordants Dansam L a b AE’ H vIC
25% 76.56 2.53 13.73 2227 10YR 7.6/1
50% 73.28 3.50 16.95 27.13 10YR 7.3/2
None
75% 69.43 4.59 19.32 31.50 5.4YR 6.92/3.9
100% 69.05 5.03 20.12 3231 5.5YR 6.9/4
25% 75.54 1.59 12.39 2247 8.8YR 7.5/0.9
50% 71.97 2.90 16.08 2742 10YR 6.93/1.8
Al 75% 69.55 391 18.06 30.63 10YR 6.92/2.3
100% 67.77 4.07 18.73 32.52 6.3YR 6.74/3.5
25% 55.31 -0.12 4.53 40.21 3.7R 5.46/0.3
50% 52.24 0.18 6.37 43.69 7.5R 5.16/3.7
e 75% 50.62 0.63 8.02 44.93 10R 5/2.5
100% 51.53 0.95 9.37 44.21 29YR 5.16/2
25% 68.27 2.50 17.16 31.15 2.5Y 6.8/1.6
50% 65.77 333 19.22 34.40 7.5YR 6.5/3.3
“ 75% 64.74 4.18 20.38 3597 8.9YR 6.44/3.2
100% 64.01 4.87 21.39 37.20 6.7YR 6.34/4.1
25% 76.94 1.25 20.62 25.94 2.5Y 7.66/2.7
50% 72.49 3.50 23.11 31.14 8.1YR 7.22/4
o 75% 69.99 4.78 26.39 35.31 10YR 6.99/4.2
100% 68.30 4.86 25.86 36.29 10YR 6.85/4.1

S gl A FH FE 25%F =AM bgrol S8t
of YAGS Aol Uepgth Fen @A a'gtol
&GO b'gh A gaste] fRE RADY A
4 o] uetEt, ol ©@4to] phenanthrenqui-
none#| MAE 7}R| 3L ¢lo] quinoneFof W At
A Az AL drks AL & S YA BE
Ag2 gl =7t Z71842 nE A8 L'go]
Aa3a AE R Al BE Frlste] Mol HojR
ok Femjde] A9 Fogdol ws) L'ge 7Hg w2
SHE AE'grol 7P wob Mk zlod, Ccgre A
Moz ol ARz APEE Yehfdct
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Table 3. The values of H V/C and L*, a*, b* of silk fabrics dyed with Sappan wood extract by pre-mordanting

Sappan

*

*

Mordants L a b AE H vIC
wood
25% 71.69 11.97 40.27 45.90 10YR 7.16/6.7
50% 66.18 15.25 46.19 5437 10YR 6.67/7.7
None
75% 64.38 17.72 49.96 59.11 10YR 6.43/8.3
100% 60.97 20.20 52.43 63.67 9.6YR 6.16/8.9
25% 41.16 40.69 12.77 68.66 2.5R 4.1/9.2
50% 34.80 39.47 14.42 73.35 5R 3.4/103
Al
75% 31.47 37.56 14.83 75.24 5R 3.2/9.4
100% 29.49 35.17 14.47 75.74 5R 2.99/8.2
25% 24.15 8.00 -3.23 71.90 4RP 2.41/1.1
50% 21.93 6.14 -1.65 73.78 5RP 2.14/0.5
Fe
75% 20.81 4.95 -0.53 74.76 7.3RP 2.07/0.3
100% 20.19 4.00 -0.07 75.33 7.5RP 1.99/0.1
25% 37.25 16.40 7.25 60.34 42R 3.66/2
50% 30.43 13.66 5.49 66.44 9.7R 3.05/2.2
Cu
75% 27.10 10.93 5.97 69.17 10R 2.72/2.4
100% 25.11 8.55 6.43 70.83 10R 2.51/2.7
25% 4737 43.95 7.59 65.46 10RP 4.72/10.6
50% 40.24 45.20 12.60 72.20 2.5R 4.05/10.9
Sn
75% 37.26 44.02 14.88 74.07 3.2R 3.72/10.5
100% 35.20 42.37 16.64 74.85 5R 3.58/11.4
3.2 ttala Axo| E3Y oI5t EHAM H3} A B A Aofd A=t
o] g3 EIAMAL BT Mujdstd] A AT AR FERES °l£<>}°1 ==+ J =23
AM-AE T 20| WE (AT AR o G oA o] mAA o] wE FHMO HIE UEhd
A e HyBIeR wAE gEg £ sy SOIH WA Table dofA v, A5 dAelA
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Table 4. The values of H V/C and L*, a* b* of silk fabrics dyed with combination dyes(Dansam~Sappan wood: A
method) by pre-mordanting

Combination
Mordants (Dzlt:gm: L a b AE' H \ e
Sappan wood)

0:100 60.97 20.20 5243 63.67 9.6YR 6.16/8.9

25:75 57.04 22.69 48.20 62.12 7.5YR 5.75/9

None 50:50 58.95 20.02 45.22 58.98 7.5YR 5.95/8.4
75:25 62.91 14.84 38.56 50.13 9.3YR 6.29/6.8

100:0 69.05 5.03 20.12 32.31 5.5YR 6.9/4

0:100 29.49 35.17 14.47 75.74 5R 2.99/8.2

2575 38.42 34.51 20.70 63.83 7.8R 3.89/8.4

Al 50:50 40.31 33.75 19.91 66.73 7.2R 4.5/8.2

75:25 46.02 30.60 18.78 60.23 7.5R 4.6/7.4

100:0 67.77 4.07 18.73 32.52 6.3YR 6.74/3.5

0:100 20.19 4.00 -0.07 75.33 7.5RP 1.99/0.1

2575 26.95 7.05 4.94 68.77 7.5R 2.77/2.6

Fe 50:50 27.45 7.26 3.64 68.38 5R 2.72/1.7

75:25 31.42 7.86 3.26 64.52 2.8R 3.1/1.5

100:0 51.97 0.94 9.23 44.30 3YR 5.22/1.9

0:100 25.11 8.55 6.43 70.83 10R 2.51/2.7

25:75 37.27 15.89 20.85 63.37 6.4YR 3.54/4.1

Cu 50:50 4351 23.12 28.17 62.08 2.5YR 4.38/7.2

75:25 52.17 20.04 30.75 54.97 44YR 5.26/6.9

100:0 64.01 4.87 21.39 37.20 6.7YR 6.34/4.1

0:100 35.20 42.37 16.64 74.85 5R 3.58/11.4

25:75 41.96 37.89 23.11 68.06 7.5R 4.22/1

Sn 50:50 44.48 35.65 21.86 64.93 6.5R 4.4/4.3

75:25 49.35 31.81 19.55 58.68 7.5R 4.93/5.8

100:0 68.30 4.86 25.86 36.29 10YR 6.85/4.1
AL AEZRS BE Zaste] gfwel A& wob  Bao WA Avtel FASAth 1Y cheb
Hou Mol 23H LWL L + ATk @ Mol WMEHE SUOR AT 5 Utk Al
Table St 4%, Batee] 9o HEU&57, WML 2%e 99 FEst F7ksk) et YR
50:50, 75:25%)°] w& ®HEA O] WIS Ued A oA RMAGCRE, FeugollAl RAAFO] RPAGO =
oz Fujdy} CumfFollA YRAGS AAFo] Snmf HelA=d ole A5 2o A Ue
Qo AL RAGDY Aol e AL AL & W Ao|WOE @Al 3 Mol MaEge
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Table 5. The values of H V/C and L*, a*, b* of silk fabrics dyed with combination dyes(Sappan wood~>Dansam: B method)
by pre-mordanting

Combination
Mordants ( Sapp'::‘imo N L a b AE H vIC
Dansam)

0:100 69.05 5.03 20.12 32.31 5.5YR 6.9/4

25:75 65.03 9.72 26.97 39.33 10YR 6.5/4.5

None 50:50 62.76 11.55 29.28 42.94 9.4YR 6.25/5
75:25 61.62 13.68 32.05 46.09 7.5YR 6.17/6

100:0 60.97 20.20 52.43 63.67 9.6YR 6.16/8.9

0:100 67.77 4.07 18.73 32.52 6.3YR 6.74/3.5

25:75 56.74 17.48 20.45 45.38 8.4YR 5.67/5.9

Al 50:50 48.55 24.15 18.56 54.62 9.6R 4.84/6
75:25 41.66 29.38 15.54 62.13 7R 4.21/3.5

100:0 29.49 35.17 14.47 75.74 5R 2.99/8.2

0:100 51.97 0.94 9.23 44.30 3YR 5.22/1.9

25:75 36.46 7.74 4.57 59.00 5.7R 3.64/1.1

Fe 50:50 30.40 7.71 2.27 65.01 10RP 2.9/2
75:25 25.82 7.00 0.28 69.54 8.6RP 2.57/1.3

100:0 20.19 4.00 -0.07 75.33 7.5RP 1.99/0.1

0:100 64.01 4.87 21.39 37.20 6.7YR 6.34/4.1

25:75 46.09 18.69 16.79 54.10 8.5YR 4.59/7.1

Cu 50:50 40.90 17.80 16.65 58.49 2.5YR 4.08/4.3
75:25 38.08 18.45 17.06 61.37 2.5YR 3.8/4.2

100:0 25.11 8.55 6.43 70.83 10R 2.51/2.7

0:100 68.30 4.86 25.86 36.29 10YR 6.85/4.1

25:75 56.23 22.42 21.07 48.22 10R 5.58/6.2

Sn 50:50 49.07 33.40 17.47 58.45 5.3R 4.88/4.9
75:25 40.72 38.60 14.13 67.49 2.5R 4.05/8.5

100:0 35.20 42.37 16.64 74.85 5R 3.58/11.4

gAY 4 Qoth 2%, DA GAWEeA o AS B S ddbd 1 F A% Gie
L, o, b'ge 3% WSt Sk 2559 @8 o @864 YRR ol AEst vobd @
Mol ulsl Aol WolAm SedAE AS HA  Low A4S 9 4 dglon, Bushl Aye
1, 429 @9 BErl USRS AEGOl F7h oldst: B Be wsk: gUAW thok E
shol @aapo] EolA WAl Mol Hojzrt Aywste BAT £ Atk ok AR Az

T b GAMEelA Y MRS MmARE  GAH Lol Zou AT BE A5 Buy
AWHOE AW FA AP ALY FHFOE o WBIHNE FAT 5 Uk

oG} A A 25¢ A 4



Table 6. The values of H V/C and L*, a¥*,

S:Sappan wood)

321

b* of silk fabrics dyed with combination dyes by dyeing order(D:Dansam,

Mordants ~ ComPination L a b AE H viIC
ratio
D25:875 57.04 22.69 4820 62.12 7.5YR 5.75/9
$75:D25 61.62 13.68 32.05 46.09 7.5YR 6.17/6
D50:S50 58.95 20.02 4522 58.98 75YR 59584
None $50:D50 62.76 1155 298 42.94 9.4YR 6.25/5
D75:525 6291 14.84 38.56 50.13 93YR  629/6.8
$25:D75 65.03 9.72 26.97 3933 10YR 6.5/4.5
D25:875 38.42 3451 20.70 68.83 78R 3.89/34
$75:D25 41.66 2938 15.54 62.13 TR 42135
D50:50 4031 33.75 19.91 66.73 72R 4.5/82
Al $50:D50 4855 24.15 18.56 54.62 9.6R 4.84/6
D75:825 46.02 30.60 18.78 60.23 7.5R 4.6/7.4
$25:D75 56.74 17.48 2045 4538 84YR  5.67/59
D25:875 26.95 7.05 494 68.77 75R 27726
$75:D25 25.82 7.00 0.28 69.54 86RP  2.57/13
D50:S50 27.45 7.26 3.64 6838 SR 27217
Fe $50:D50 30.40 7.71 227 65.01 10RP 2.9
D75:825 31.42 7.86 3.26 64.52 28R 3.1/15
$25:D75 36.46 7.74 457 59.00 STR 3.64/1.1
D25:875 3727 15.89 2085 6337 64YR  3.54/4.1
$75:D25 38.08 18.45 17.06 6137 2.5YR 3.8/42
o D50:S50 4351 23.12 28.17 62.08 25YR  438/72
$50:D50 40.90 17.80 16.65 58.49 25YR  4.08/43
D75:825 52.17 20.04 30.75 5497 44YR  526/69
$25:D75 46.09 18.69 16.79 54.10 85YR  459/7.1
D25:875 41.96 37.89 23011 68.06 7.5R 4221
$75:D25 40.72 38.60 14.13 67.49 25R 40585
. D50:S50 44.48 35.65 21.86 64.93 6.5R 4.4/43
$50:D50 49.07 33.40 17.47 58.45 53R 4.88/49
D75:825 4935 3181 19.55 58.68 75R  493/58
$25:D75 5623 242 21.07 4822 I0R 55862
Z CHHDRSUABE)T5%Y ABET% D) 9o go] WA Ae] dojulge AXsA
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Table 7. Colorfastness of silk fabrics dyed with Dansam and Sappan wood extract(A combination dyeing method)

. .. D :
Dyeing condition Dansam ansan Sappan wood
o Sappan wood o
Fastness 100% 50:50% 100%
color change 4 1 1
Washing silk 4-5 2 1-2
stain
cotton 3-4 2-3 1-2
Dry color change 4-5 4-5 4-5
cleaning stain 4-5 4 4
color change 4-5 4-5 4-5
Acid silk 3 2 1-2
stain
Perspiration cotton 4 2 1-2
color change 4-5 4-5 4-5
Alkaline silk 3 2 1-2
stain
cotton 4 2 1-2
dry 4 4 4
Rubbing
wet 3-4 4 4
Light 4 2 1-2
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Table 8. Colorfastness of silk fabrics dyed with Sappan wood and Dansam extract(B combination dyeing method)

Dyeing condition  Sappan wood Sappan wood:Dansam Dansam
Fastness 100% 50:50% 100%
color change 1 1-2 4
Washing silk 1-2 4-5 4-5
stain
cotton 1-2 3-4 3-4
Light 12 23 4
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Table 9. Antibacterial activities of silk fabrics dyed with Dansam and Sappan wood extract

Bacteria reduction rate(%)

Antibacterial activity

Staphylococcus aureus

Sample Untreated fabrics

Dansam 100%

Dansam:Sappan
wood 50:50

Sappan wood
100%

Silk 355

99.9 99.9 99.9
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Table 10. Antibacterial activities of silk fabrics dyed with Dansam and Sappan wood extract

Antibacterial activity

Bacteria reduction rate(%o)

Klebsiella pneumoniae

Dansam:Sappan Sappan wood

Sample Untreated fabrics Dansam 100%
wood 50:50 100%
Silk 0 99.9 99.9 99.9
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Table 11. Deodorization rates of silk fabrics dyed with Dansam and Sappan wood extract

Deodorization rate(%)

Deodorization
Dyed fabrics
Untreated
. Dansam:Sappan Sappan wood
. . fabrics D 100°
Time(min) ansam 100% wood 50:50 100%
30 32 95 86 88
60 37 98 91 92
90 40 99 94 95
120 44 99 95 95
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