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Non-destructive Analysis of Japanese Ancient Fabrics
Yasunori MATSUDA* and Tadaki MIYOSHI**

Several fragments of Japanese ancient fabrics, most of which have been
attributed to the Shoso-in Repository Fragments (8 th century), were examined
non:destructively in order to confirm some latent properties of these fragments.
Analysis of fibrous material was carried out using the FT-IR-ATR method.
Although these fragments have already seriously deteriorated, their IR spectra
coincide closely with those of modern silk fibres. Dyeing mordants applied to
these fragments were analysed by means of energy dispersive X-ray fluores-
cence (EDXRF). Several elements, S, Si, K, Ca, Al, P, Fe, Mn and so on,
have been detected from the fragments, some of which are particularly rich
in aluminum content. Compared with the EDXRF data for the mordanted
reference samples, the fragments examined were shown to be mordanted with
certain plant-ash. Also, it was surmised that the use of Fe mordant was
probably avoided in preparing these fragments, suggesting that ancient Japanese
dyers had already been aware of some kind of plant-ash which brings about a
dull colour tone on dyeing. In an attempt to identify dyes applied to these
fragments, laser-induced fluorescence and optical reflection spectra were measu-
red for both samples, i.e. the fragments and “reference fabrics dyed with
natural dyes using a traditional technique. Identification was performed by
a comparison of various spectral characteristics for both the fragments and
reference samples. Shikon and/or Japanese madder have been identified for
purple and/or re&dish-purple coloured fragments. Combination dyeing of
kihada (or wo-ven) and indigotin has been determined for the fragment of
vellowish-green colours. The possibilities and limits of these non-destructive
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methods available for the analysis of ancient fabrics are also discussed. It is
proposed that a combination of several non-destructive methods is needed to be

applied in cases where some valuable dyed samples are concerned.
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Table 1 Description of the ancient
CIE Lab values
Fragment Colour
L* a* b*
1 Reddish-purple 38.2 13.1 8.8
2 Deep purple 42.4 6.2 3.5
3 Yellow orchre 39.2 7.9 12.6
4 Brown 40.7 9.3 13.7
5 Reddish-purple 46.6 8.7 1.7
6 Reddish-purple 40.4 13.9 10.4
7 Yellowish-green 45.1 —-1.6 21. 4
a) Weaving design of the fragments excepting No.7 cannot be identified because
b) Ko-aoi (small three Asarum-leaves) is a traditional design of family insignia
KEME R, ZhDOBIRAELBAR DR
“ Wi L e — B Ui, ¥ OB
~F WThHRBED AR v ABB LRI &b
z , s
. B, EORHIAREL & KB L 7,
sl
] S BB S IR REEC B - T BHER B O
Hi JERIERE b THBE Y & S ISR O RE
o
= X hAfREIC r o T ATR ¥EIT, —BRIT
» Bkt e ATR SR HESE BT TAS

P T L L .
4000 3000 2000 1500 1000 500
Wavenumber (cm-")

Fig. 1 FT-IR spectrum for Fragment 4.
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Fig. 2 EDXRF spectrum for Fragment 2.
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textile fragments in this study.

Weaving pattern Design®
Aya-ji iho aya-mon no aya (REMBERITHESCHED Not identified
(Twill on twill in two directions
Sha weave (W) Not identified
Plane weave (GE#R) Not identified
Aya-ji doho aya-mon no aya CGEHBRGESE ? Not identified
(Twill on twill in one direction) ? ’
Aya-ji doho aya-mon no aya GEEMIRJFHEITHD Not identified
(Twill on twill in one direction
Aya-ji iho aya-mon no aya GEHREITHEE Not identified
(Twill on twill in two directions)
Aya-ji iho aya-mon no aya GEHEITHEH Ko-aoi (/[ZE)P
(Twill on twill in two directions)

of a fragility of samples.

in Japan.
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Table 2 Results of EDXRF analysis of the reference samples.

Reference Mordant treated Elements detected®
1 Ash of Oryza sativa L. Si, Ca, S, Al, Fe, K, Ti
2 Ash of Oryza sativa L. Si, Ca, S, Fe, K, Ti
3 Ash of Camellia japonica L. Ca,Si, S, Fe, K, Ti
4 Ash of Camellia japonica L. Al, Si,Ca, S, Fe, K, Ti, P
5 Alum Ca, Si, S, Fe, ALK, Ti, P
6 Alum Si, Ca, S, Fe, K, AL, Ti, P
7 Fe compounds S, Fe, Ca, Si, K, AL, P
8 Fe compounds Fe, S, K, Ca, P, Si
9 without mordant S, Si, K, Ca

a) Descending order of weight percent.
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Table 3 Results of EDXRF analysis of the ancient textile fragments.

Fragment Elements detected® Suggested mordant

1 S, 8i, Al, Ca, K, Fe, Cr, Mn, P, Mg Plant ash

2 AL K,S, Ca, Si, Fe, Mn, P Al-rich plant ash

3 Al,Si, K, P,Ca, S, Fe, Mn Al-rich plant ash

4 AL K, S, Si, Ca, Fe, Mn, P Al-rich plant ash

5 ALK,S, Si, Ca, P, Fe, Mn Al-rich plant ash

6 S, K, Ca, Si, Al, Fe, Mn, Mg, P Plant ash

7 S, K, Si, Ca, Fe, Al without mordant ?

a) Descending order of weight percent.
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Fig. 12 Fluorescence (a) and reflection (b)
spectra for reference dyed with
Amur cork-tree (kikada)-+indigo.

Photo. 1 Magnified surface of Fragment 4,
showing a weaving pattern (X25,
see Color Plate).
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Color Plate

1 Magnified surface of Fragment 4,
showing a weaving pattern (see
page 9).
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