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Fig.1 Position of Bengala factory at Tsugaru Akatuchi-Yama,
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Photo 1 View of Kinsyo-zan mine, Gifu.

Photo 2 View of Akanezawa mine, Aomori.
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Photo3 Red weathering soil (sample3) at Kume island,
Okinawa.
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Fig.2 The record of Kume Akatuchi (used for Ryukyu
Shurijo castle).
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Photo4 View of restore wooden building (Sei-Den castle) at
Ryukyu Shurijo park
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Photo5 No0.249 well at Nishi-kyogoku site. (Red pigment
sample.d was excavated)
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Photo 6 : Excavated red pigment (sample.4).
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Photo 7-1 Excavated roof-tile (1) at Chodo-in area site
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Photo 7-2  Attached red pigment (sample.5-1).
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Photo 7-3 Excavated roof-tile (2) at Chodo-in area site

N T O T FRAARTE DS RS S Rtk 2, LRI ul
O L w ) B K e i o0 SR RS R R O R I A ) B
b Thmdaallt Gk 5) & L7 (Photo 7-1~7-



mEr

i
EP
S %

N | ] ww |

&
%
b
T
o -
“Nm‘wu: [ wmw 1

o @
5 % (el Dewimde
& | ool 1LY o g ®
= N ] B * .m
1] -
#EL
H ¥
\Ml Wi roee———
{7 jremel |qump | | mRw | | wem | SR |
I e DO — - F—
. HH —
mﬁmm, & o X 15 it
= 1K ) _j Lm
— #] [
. - L
w i 1% — - Uml&
m lacsl] [ome | [wwn | [ wew | [mwn |
re
HET
(-}
- -
mm M [ mme ] mme T hed e
B m
ol | o £l
Hig—i  omwe = I

B HR

1om
s
i

X3 EIERENC B 5RO #EER

Fig.3 Position of excavated velics at Chodo-in area site in Heian capital.
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Photo 7-4  Attached red pigment (sample.5-2).

TGYLT-5 WA R (3)
Photo 7-5 Excavated roof-tile (3) at Chodo-in area site

TGET-6 [ ROTAAT Lotk GORE5-3)
Photo 7-6  Attached red pigment (sample.5-3).
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Photo8 View of excavated waterlogged wood at Shiva-
Zojvoji-temple site.
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Photo 9-1 Excavated waterlogged wood pained red wrushi
(contain sample.6).
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Photo 9-2 Magnification same sample.
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Fig.4 X-ray fluorescence spectrum of sample.l.
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Fig.5 X-ray fluorescence spectrum of sample.2.
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Fig.6 X-ray diffraction pattern of sample.l.
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Fig.7 X-ray diffraction pattern of sample.2.
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Photo 10 Scanning clectron micrograph of sample.l. (X50,000).
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Photo 11 Scanning electron micrograph of sample.2. (X50,000).
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Fig.8 TG and DT curves of sample.l and sample.2.
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Fig.9 X-ray fluorescence spectrum of sample.3.
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Fig. 10 X-ray diffraction pattern of sample.3.
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Fig. 11 X-ray diffraction pattern of sample.3 after heating process.
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Fig. 12 X-ray diffraction pattern of sample.3-2.
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Fig. 13 TG and DT curve of sample.3.
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Table 1 Red color tone of several samples.
sample No. sample Lx ax b¥ a*/b¥* | mansele indication color color
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8 REDTEURKNAS(BERFHIT LR 48.23 22.14 12.75 1.74 10R4/8 red LB
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Photo 14 Micrograph of sample.4. (X100). Photo 15 Scanning electron micrograph of sample.4. (X50,000).
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Fig.14 X-ray fluorescence spectrum of sample.4.
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Fig. 18 X-ray fluorescence spectrum of sample.5.
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Photo 16-1 Scanning electron micrograph of sample.5-1. Photo 17-1 Scanning electron micrograph of sample.5-3.
(X50,000). (X1,500).
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Photo 16-2 Scanning electron micrograph of sample.5-2. Photo 17-2  Scanning electron micrograph of Akatuchi
(X50,000). bengala particle grains. (X50,000).
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Photo 17-3 Scanning electron micrograph of Pipe-shaped Photo 18 Micrograph of cross-section red wrushi (contain
bengala particle grain. (X50,000). sample.6). (X250).
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Fig.19 X-ray fluorescence spectrum of sample.6. Photo 19 Scanning electron micrograph of surface red urushi

(contain sample.6). (X400).
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Photo 20-1 Micrograph of bengala particle grains (sample.6).
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Photo 21-1 Scanning electron micrograph of Nituchi bengala
particle grains. (X50,000).
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Photo 21-2 Scanning clectron micrograph of Roha bengala

particle grains. (X50,000).
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Photo 21-3  Scanning electron micrograph of Tetsu-Tan
bengala particle grains. (X50,000).
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Photo 21-4  Scanning electron micrograph of Pipe-shaped

bengala particle grain. (X50,000).
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Photo 21-5  Scanning electron micrograph of modern times
bengala particle grains. (X50,000).
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(

abstract)
“Akatsuchi” is a iron oxide red: a-Fe:O; a kind of the bengala pigment.
This bengala pigment was used to historical wooden buildings put on record old manuscripts.

In this paper, some analytical studies on this red pigment “Akatsuchi bengala” as covering the

outside wooden parts of the historical wooden buildings, carrid out using several excavated ma-

terials and test samples.

The results are as follows.

0Old manuscripts were recorded “Akatuchi” was a bengala pigment, and it is two group, one
is small particle powder of mineral Hematite, the other is weathering red clay powder.
Typical Akatuchi bengala as Mineral hematite are Kinsyo-zan mine at Gifu prefecture and
Akanezawa mine at Aomori prefecture. These were not only used to ancient wooden build-
ings but also used to temple buildings for the Tokugawa Shogun family in the Edo period.
Typical Akatsuchi bengala as weathering red clay are Kume-Akatsuchi at Okinawa prefec-
ture. It used to Ryukyu Syurijo castle (main wooden building : Seiden). It has high concen-
tration ferric hydroxide and the making way of red pigment are organized with heating
process and refining process in water.

Small particle powder of Akatsuchi bengala pigments are the collection of shaped thin pow-
der as mica, scale 0.2~0.4 £ m X 0.05 z m. This grain form is different from Roha bengara,
Tetsu-tan bengala,, Pape-shaped bengala and modern times bengala particle powder grains.
It is found that Sample No.5 as the bengala coating pigments used to the wooden buildings
in Heian capital, Chodo-in area site were mineral hematite powder.

And excavated the bengala pigments Sample No.4 were very small grains and pure hematite
powder. So it was the material evidence to know the high quality production technique as

making way of red pigment at the ancient time from Nara to Heian period.



