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Abstract

9]

Currcntly, as mordants, heavy meltals are being used in dycing process in order to improve dye uptake and dyc
fastness. These chemicals, howcver, are mostly harmful to human body and the environment along with the
pollution by effluent. Traditionally, rice straw ash solution, lime, etc. have been used as mordants in order to
improve the effects on dye uptake and color fastness of dyestuffs. The study of natural mordants would, therefore,
be vital 1o the development and succession of our traditional dyeing methods. In this study, as a preliminary siep
toward the usc of rice straw ash solution for the nautral dyeing using Caesulpinia sappan. several aluminumn
compounds were cmployed as mordants. When the purificd aluminum compounds were used. on the basis of
unmordanted colton fabric, the K/S values of the pre-mordanted and simultaneously mordanted fabrics increased

by 2 or 3 times, while thosc of the post-mordantcd fabrics decreased.
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» Aluminum Potassium Sulfate [ AIK(SO,) - 24H;0 ]

- Aluminum Acetate Basic [ A{OH)(CH;COO); ]

+ Aluminum chioride { AICl; - 6H,0 ]

+ Aluminum oxide [ ALO; ]

- Aluminum Potassium Sulfate [ AIK(SOu) - 24110 |
+ Gall of Rhus chinensis
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{Table 1) Specification of materials

Specification Cotton Silk
Fiber content(%) 100 100
Weave plain plain
Density Watp 148.8 288.8
(threads/Sem) | yyest 132.0 2034

Wartp 31.4's 16.5d
Yarn count

Weft 41.7s 3274
Weight(g/ '} 96.9 26.2
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{Table 2> Expressions of Color difference

AE Expressions(} 714 3 @)
0-~0.5 Trace(A4 217 A2 &l YA &4F)
- 0.5-1.5 Slight(4} 271 243h
[.5~3.0. Noticcableu.ii A7 A )
3.0-6.0 Appréciable(’-‘lf 27} Q’“dﬁlntrc’“ 1)
6.0~120 | Much(4=}7} o] Uehy)
12.0~ Very much(;ll a7t obF Bol L}E}‘é;n

U RN E FAsiA st AR v
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Eye 3000)2 o) &3] H44 &9 HhEagelA
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Kubelka-Munk 2ol m2hd & e w(K/S)2 423
Ao

K/S=(1 - R)'/2R

K : absorbance coeflicient of dyed material
S : scattering coefficicnt of dycd material
R : reflectance
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(Table 3) K/S and Amu of the fabrics dyed with Cae-
safpinia sappan L. and various Al mordants

Cotton Silk
Mordant s A S Ao
{nm) {nm)
Pre | 3.54 | 460 |23.52| 460
AIK(SOa): Post | 0.69 | 500 | 5.90 500“ )
Sim | 506 | 500 |21.53 480
Pre | 539 | 480 |18.78| 460
AIOH)(CH/COO), | Post | 084 | 520 | 520/ 500
Sim | 3.05 | 460 | 810 460
Pre | 4.50 | 460 |2020| 460
AIC Post | 054 | 500 | 4.05| 400
Sim | 3.11 | 520 [ 1681 500
Pre | 298 | 460 |18.24| 460
Al:O; Post | 0.67 | 460 | 4.90| 460
Sim | 2.56 | 460 | 1681 460
A0 Pre | 6.5 | 460 | 1608 | 460
+ Gall of Post | 0.68 | 400 | 3.91| 460
fihis chinensis Sim | 138 | 460 | 2.86] 460
NM 2.16 | 460 [17.46| 460

NM: Non Mordant, Pre: Pre mordant, Post: Post mordant,
Sim: Simultaneous mordant.
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(Table 4> Color changes of cotton dyed, various Al mordants

Fabric Mordant L* a* b* af
Control 91.32 -0.08 1.58
Unmordant
Dye 71.08 11.94 37.56 43.00
Pre 53.85 25.96 21.36 49. 7:4_
AIK(S04)2 Post 69.74 14.58 8.12 26.90
Sim 4543 34.79 12.25 59.61
Pre 4645 29.82 19.21 56.73
ANOHYCH;COO), Post 66.81 17.13 4,78 30.12
Sim 59.36 21.80 26.57 46.10
Pre 49.56 3034 20.23 54.93
Mordant Dye AlCl; Post 7217 12.36 7.66 23.63
Sim 48.82 34.51 10.65 55.54
Pre €30 | 1593 | 4240 | 4907
AL, Post | 7578 | 761 | 1811 | 2395
Sir 69.34 14.01 38.74 45.42
Pre 60.53 22.54 46.28 58.81
AIK(SO0q) , Post 77.70 3.46 15.82 20,02
+ Gall of Rhus chinensis
Sim 70.56 17.00 25.85 36.22
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{Fig. 2> X/S value of dyeing cotton fabrics according
to various Al mordants and mordanting methods.

Cotion r aPre BPost asim '

o &5k wE A3
l‘x*
7

{Fig. 3) AE between Control fabric and Dyed fabrics
according to various Al mordant (Cotton).

A - A0 - 2

97

ofN
AN

A &5 ool 460nmol T, K/SE 17.469]T}.

sjgebgo]l M2 EYH QI sRE FHAU A
o gl M KiSgkol 713 am, Fojdo) 7h v @t
g HojFx rh Arjgel A KiSghel 7bd 24 Y
Bl o) i Adgel TAE g0y 029 ¢
299 WA b ZEAo)uh A S 4T
3 F2 Qe FA)oltk e Fofol) M KSFo| 7}
7 zolz)i= ol A fsk st AgS FAA
X BEd FANES SR8 Y87 olgAR
FAo)A vjgAG AFEHAA £EHU] ol
2} Azhhd

hgA e Mol v A o) FO KSUS F
HeE 232 WA S HlsElA Bl e gl
ol @z Bof VA AYF 2pA Y LE5F7
G FA%o) 48 A7) )T sNgAe) %
89 XAFHN AGGTE 2A vehR] 81
L2 9gnate Aow B £ ook 3] €A
Aol e WAR A A8 FATS @A
gt njge] s AR FASe] WA Ao
R0 B F ol vy AN Gl E THH A
A2 A7 Fibgo) W4 37) s ojFe] Y]

o o

r2 3% o@

Yol x BARNE IR 350 4EHA g A
¥ Ao|rh

(Table Syoll FMTZ 2l L a*, b* AEFYSS A
A8t ek

AdwNA aigel mde) gste] e He
B A4 Al o] 23 HE A4e YU e
Arotel wigl AY FAE  HIFE AAHEL A
web g AG Aie] g & ddog AFs}
2 A Esirh

Ful<d, [AIK(SOu)], [AI(OIIXCH,COO),). AlCL Al
videl A o] a* gL ZHzh 25.16, 28.25, 32.76, 32.272,
Fopegel vja)M ige) EYHAS Wo) a*g dE
& 2A g otk N g, [AIK(SOs)),
[AOHXCH;COO)), AICL MujFalre) brgte 7
7} 54.13, 15,51, 19.83, 17.292, Srj o)) uv)s)A] of
dol £UP 24 brghel FA43] ARSI UFS
2 4ok 453422 wde] R Mt oy
ol EYUH 5 AE B2 o a*ft At 9l
£ A bk FAB ASERA HE Yafel 2

Ar5 Qouw Adfare) IEdE Be A

- 787 -



98 2% AQg g4 B AT 1 g gk

ast FuE o) 2o Wi AT /A PA4H 9 Sk
Bol 4 AgG Nie Gl F23 AU 7
£33 glEo) R

4719 22 FEZ 309 442 J9B3 e
$He 7 et Faf g, [AK(SOs)), [ANOH)(CH:COO)],
AICl; o) gol X 9| a*gh2 zbz} 25.16, 24.63, 24.10,
205622, Fajgo) vjsiA viPo} TUHUL o 2
38 a*gho) Ashel X Atk 3 Fofd, [AIK(SOs)], - -
[AIOH)(CH;COOY,], AICK FulgelAle) btzhe {Fig. 4 K/$ value of dyeing silk fabrics according 10
2b7} 54.13, 15.02, 14.33, 16372, vjdo] =gl O various Al mordants and mordanting method.
2A) b*ghS ol S 4w 5 ek [AK(SOy)], (AKOH) o] ol GAle] SRl AAGl AkAL R Hojg )
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(Table 5)of| A BSo| ZojgE2| AEFHS 69.879] 2. 78T FY ¥ BN

A2 e ek

{Table 5> Color changes of silk dyed, various Al mordants

Fabric Mordant L* a* b* al:
Control - 89.86 0.03 1.37 l
Unmordant — : :
Dye . 51.67 25.16 54.13 69.87
Pre 24.77 28.25 15.51 72.43
AIK(SOy) Pos'l 42.09 . 24.63. . 15.02 55.52
Sim 27.95 3492 18.82 73.26
Prc 20.99 . 32.76 19.83 ' 70.77
AIOHYCH,COO0), Post 4341 24.10 14.33 5398
Sim 3545 32.95 2791 68.99
Pre 2751 3227 17.29 72.06
Mordant Dye AlCh Post 4841 20.56 16.37 4872
—..Si.m 31.87 36.94 18.79 7 00_
Pre 48.66 26.07 4§.9l 68.85
ALO; Post 54.13 87 | 3124 50.06
Sim 49,58 25.96 50.07 68.85
Pre . 41.67 33..62 3;.7.5 68]4;_
il(’i;(alsllo;)f2 Rhus chinensis POS.E 57.72 17.72 3.2‘24 4802
Sim 63.35 23.85 3L.76 46.89
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{Fig. 7> Air permeability of Dyed Fabrics according to

various Al mordants (Silk).
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Appendix. Dyed Fabrics with Caesalpiria sappan, Aluminum Compounds.
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