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A Study on Natural Dyeing using Caesalpinia sappan
-Mordanting Effect of Rice Straw Ash Solution-
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Abstract

In the previous article, the effect of aluminum compounds on the mordanting of the Caesalpinia sappan L.
dyeing was studied. According to the type of the compound, the effcct on the dyeing was found to be different
even if A" ion was present in the molecular structure of the compound. It was postulated that there would be
complex cffects other than the effects based on the purified Al compounds only, since there are some amount of
compounds hard to neglect. In order to reproduce the traditional dycing practice, rice straw ash solutions were
prepared as mordanting agents. The pH values of the solution baths were 4.5, 6, 9, and |1 in order to investigate
the pH cffect on the color development by adding appropriate amount of Schizandra chinensis extraci solution.
The inherent dyeing propertics were cvaluated by the analysis of color difference, air permcability, the
characteristics developed by pre-mordanting, post-mordanting, or simultaneous mordanting methods.
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(Table 2> K/S and Amx of the fabrics dyed with
Caesalpinia sappan 1., and Rice straw ash

solution
Cotlon Silk
Mordant s
K/S Amaodnm) | K/S Ana(NM)
Pre | 3.30 460 17.13 460
pH 4.5 | Post | 1.03 460 7.58 460

Sim | 2.42 460 12.72 460

Pre | 435 470 18.62 460

pll 6 (Post| L.51 4060 8.68 460

Sim | 3.00 460 946 460
Pre | 4.25 460 18.93 460

pH 9 [Post| 1.54 460) 647 460

Sim | 3.99 540 R.77 460

Pre | 368 460 17.53 460

pH 1T [Posi | 126 540 2.52 540
Sim | 3.27 460 5.22 460
NM 216 460 17.46 460

NM : Non Mordant, Pre: Pre mordant, Post: Post mordant,
Sim: Simuhaneous mordant.
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{Fig. 2> K/S value of dyeing cotton fabrics according
to the ptl of nice straw ash solution and
mordanting method.
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{Table 3> Color changes of cotton dyed, ricc straw
ash solution

Method| Fabric | Mordant 1.* | a* b* | AE

Un Control 91.32 -0.08) 1.58

mordant Iy 71.08| 11.94| 37.56] 43.00

Pre | 66.44| 16.62) 40.34| 48,99

pIT 4.5{Post | 69.82f 2.89| 18.17| 27.32

Sim | 68.81 13.80] 36.21| 43.57

Pre | 63.08] 18.11] 41.33] 52.04

pll 6 |Post| 65.67| 6.39] 20.07) 32.28

Sim { 51.19] 33.77] 29.21] 5308

Mordant (Dye
Pre | 61.33] 19.9]1] 37.94| 51.20

pH 9 {Post| 62.67} 21.08 12.91] 37.38

Sim | 57.02 40.91] 18.92| 56.19

Pre | 61.90| 18.26] 35.45} 4847

pH 11|Post{ 63.94| 17.56] 2.03| 32.58

Sim | 58.47] 38.64 1157 S1.75

Cotton
801
50
ack’ oPre
OFost
30/ ©Sim
20K
10f"
0 "
NM pH4.5 pHE pHY pH11

{Fig. 3> AF between control fabric and dyed fabrics
according to rice straw ash solution{cotton).
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{Table 4> Color comparison of cotton fabrics according to mordanting methods (simultaneous)

Method Compound or pH L* a* b* aE K/

Un mordant . 71.08 11.94 3756 43.00“ 2.16

AIK(SOa): 4543 34.79 12~2?) 59.61 5.06

Al* Al(OHKCH;COO); 59.36 21.80 26.57 46.10 305
AlCh 48.82 3451 10.65 55.54 3.1 o

pll 6 51.19 33.77 N l292| 53.08 3.00

Straw** pH % -- “l57 02 4091 18.92 56.19 3.99

pH 11 58.47 3864 11.57 51.75 3.27

Al*: mordant,  straw**: Rice straw ash solution.

{Table 5> Color changes of silk dycd, rice straw ash solution

Method Fabric Mordant L* at b* aFk
Control . A -89.96 0.03 1.37
Un mordant
Dye . S1.67 25.16 54.13 69.87
Pr¢ 51.24 24.92 53.20 69.32
pIT 4.5 I Post 4729 12.15 2979 52.68
Sim 50.94 18.43 45.79 1 6.I,9; -
Pr¢ 46.82 26.63 47.76 68.71
pll 6 Post 46.55 13.54 31.08 52.68
Sim 51.32 24.99 40.10 60.14
Mordant Dye
f're 4414 27.02 43.63 67.93
piL 9 Post 46.63 19.09 25.18 5298
Sim e ’4960 31.67 35.88 61.81
Pre 4352 2715 44.34 67.51
pH 11 Post 51.33 19.53 10.46 4421
Sim 50.39 33.60 25.71 57.32
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<Fig. 4> K/S value of dyeing silk fabrics according to
the pH of rice straw ash solution and mordanting method.
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{Fig. B> AE between control fabric and dyed fabrics
according to rice straw ash sotution (silk).
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rice straw ash solution (cotton).
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Appendix. Dyed Fabrics with Cuesalpinia sappan, Mordanting Bath pH adjusted.
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