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Summary

Botanical dyeing is one of Japan's traditional dyeing crafts. It is still practiced by
proffessionals and amateurs who use the variety of plants that surround us for dyeing. The
“Dorozome” is also one of the traditional dyeing with muddy in Amami-Ohshima Island, are
dyed in brilliant black dye under reducing condition. In this paper the deep black purple color
of dyed silk derives from Kurogaki (black persimmon; Diospyros kaki Thunb.) tree chips in
Tawara and black soils in Makiyama, Kanazawa, Ishikawa Prefecture, Japan. Quick and easy
dyeing method in black purple was found for silk by using chips of Kurogaki tree which grows
very slowly and has extremely hard wood, known for its striking black purple and yellow
beige coloration, referred to as a “peacock pattern” in Kanazawa. However, this paper reports
experimental dyeing using tree chips of the Kurogaki for the first time. This study aims to
illustrate the ability of Kurogaki tree chip dyeing silk and cotton, as shown by SEM-EDS
electron microscopic observation and XRF chemical analyses by using chips of Kurogaki tree
which grows in Kanazawa. In conclusion, the Kurogaki tree chip colored in black purple on silk
during the short period without any chemical materials, which showed high Al Si, P, S, Fe and
Sr contents.
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Fig.1. Locality map of the samples of Kurogaki tree
chips in Tawara and black soils samples collected
from Makiyama.
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Fig.2. The collected Kurogaki tree chip samples (E)
from Tawara (A, B, C) and black soils from
Makiyama (D) . The roots of Kurogaki were
separated to 3 parts, such as wooden part, brown
s(ki)n part, and black skin part for XRF analyses
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Fig.3. Kurogaki tree chip dyeing processes, using boiled
tree chips, soak into the solution (A, B) for 2
times, colored silk and cotton with brown (C) ,
soak into the black soils for a while (D, E) .
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Fig.4. The silk( ar;d cotton changed color as black purple and yellow brown after one day for 4 times
dyeing (C
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Table 1. X-ray fluorescence analyses (XRF) of raw materials for Kurogaki chip dyeing of wooden part, brown skin, and black
skin at Tawara and black soils at Makiyama, Kanazawa. The surface of black skin is rich in O, Si, Al and Fe.

F1XR RAIOEMORBAY BN F v TEHEROXRFATHRER.

2018.1.9. (mass%)
Elements Wooden part Brown skin Black skin Change trend Black soils at Makiyama

0] 42.800 45.500 45.300 Increase 48.600
Ca 26.400 8.680 6.940 Decrease 4.130
K 10.500 4.170 3.610 Decrease 3.110
Mg 5.750 2.320 2.020 Decrease 2170
C 5.430 2.990 2.340 Decrease 3.200
P 2.450 1.090 0.837 Decrease 0.683
S 2.330 0.702 0.547 Decrease 0.585
Na 1.010 0.520 0.639 Decrease 1.090
Si 0.941 17.600 19.900 Increase 24.300
Al 0.892 11.700 12.800 Increase 8.690
Fe 0514 3.830 4110 Increase 2.710
Mn 0.314 0.137 0.137 Decrease 0.241
Ba 0.260 0.187 0.143 Decrease 0.125
Sr 0.078 0.048 0.040 Decrease 0.049
Cl 0.056 0.076 0.069 Decrease

Rb 0.047 0.024 0.022 Decrease

Ti 0.040 0.318 0.391 Increase

Zn 0.024 0.018 0.019

Cu 0.015 0.007 0.007 Decrease

Y 0.001 0.010 0.011 Increase

Zr N.D. 0.013 0.012 Increase

Pb N.D. 0.011 0.010 Increase

Br N.D. 0.009 0.007

Ni N.D. 0.005 0.007

Ga N.D. 0.002 0.002

Cr N.D. N.D. 0.007 Increase

ND; not detected.
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Scanning electron microscopy equipped with energy dispersive analysis (SEM-EDS) of black purple part
at silk, showing the spectra and elemental content maps of dyed silk with various kind of elements.
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Fig.6.
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Scanning electron microscopy equipped with energy dispersive analysis (SEM-EDS) of yellow brown part
at cotton, showing the spectra and elemental content maps of dyed cotton with various kind of elements.
The small grain spots are scattered markedly at Al, Si, Pb and Sr contents maps.
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Table 2. Scanning electron microscopy equipped with energy dispersive analyses (SEM-EDS) of black purple’s
part at silk and yellow brown’s parts of cotton after Kurogaki chip dyeing experiments. The Al, Si, Fe

concentrations are increased after dyeing.

F2R REROBEMOEENEFEMRIC L ZFTEENMMER. BEELHEBEICE(LUEDITIFAL Si, Feh'Z < B>TW5.

Hitachi ; Pt corting, acc.vol. 15kV, 1000sec.

Silk in Tawara GCotton in Tawara
Elements Point 1 Point 2 Point 3 Point 1 Point 2 Point 3 Point 4 Point 5

Na Ka1 1.38 1.59 1.86 0.67 0.64 1.30 1.66 0.79
Mg Ka 1 1.11 0.80 1.22 0.83 1.18 0.81 0.75 1.01
Al Ka1 16.52 16.30 3.65 13.79 16.51 1.76 7.08 10.18
Si Ka1l 40.77 41.74 15.48 35.85 43.10 24.97 27.42 29.85
P Kail 6.17 5.58 25.99 9.92 5.61 14.93 21.28 12.76
S Kai 4.98 4.46 19.78 6.71 4.19 9.93 14.51 8.35
Cl Ka1l 0.46 0.43 213 1.05 0.62 1.03 1.75 1.09
K Kai 1.84 451 0.50 214 2.62 1.43 1.68 1.66
Ca Ka1l 1.73 1.46 3.66 1.28 1.27 1.35 1.13 1.42
Cr Ka1l 0.10 0.04 0.02 0.07 0.00 0.04 0.00 0.00
Mn Ka 1 0.26 0.17 0.70 0.19 0.20 0.00 0.06 0.15
Fe Ka1l 13.75 12.83 6.61 13.18 13.99 19.76 457 16.74
Cu La1 2.40 1.75 5.14 3.38 1.73 479 5.07 418
Zn Lail 1.80 1.24 4.05 2.67 1.31 3.88 3.78 3.38
Rb La1l 1.25 1.29 2.02 1.76 1.33 1.82 1.84 1.84
Sr Lai 5.42 549 6.91 6.31 5.53 6.23 7.28 6.42
Cd La1 0.00 0.01 0.00 0.00 0.00 0.00 0.06 0.00
Ba La1l 0.26 0.19 0.30 0.21 0.16 0.08 0.08 0.19
Hg Ma 1 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Pb Ma 1 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Pd L 0.00 0.10 0.00 0.00 0.00 0.00 0.00 0.00

Total % 100.20 99.98 100.02 100.01 99.99 100.11 100.00 100.01

Content White White

Atomic content (%): +30.

White; FE-TULVEWNEDS.
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