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Study of the Red Coating Pigments Used
at Sanjusangen-do Buddhist Temple

Nobuhiko KITANO and Shigeru KUBODERA *

The big and rectangular hall at Sanjusangen-do Buddhist temple is a very important cultural
property as an example of a Middle Age wooden building. This building was reconstructed during
the first half of the 13™ century (Kamakura period). After that, Sanjusangen-do Buddhist temple
building was repaired many times: in the Muromachi period (1426-1430), Tensho era (1592),
early Edo period (1649-1651) and Showa period (1930-1935). In this report, some analytical
results of the red coating pigments covering the outside and inside wooden parts of the building
repaired in the Momoyama period and the early Edo period are reported. An X-ray fluorescence
spectrometer (XRF), X-ray diffraction method (XRD) and scanning electron microscope (SEM)
were used for the investigation.

As a result, it was found by XRF that the red pigments were rich in Fe (iron), and that
hematite (iron oxide:a-Fe;0s, bengala) was not detected but lonecreekite (NH4Fe(SO4) 2-12H:20)
or jarosite(KFe(S04)2-12H20) were detected. Since in the bengala production process, the
chemical reaction proceeds as follows :

1) Jarosite: KFe(S04)2-12H20 — heating — 2KFe(SO4)2 — refining in water — 2KFe(SO4)2+4H20
— Fe203+K:0+4H2S04

2) Lonecreekite: NHsFe(SO4)2 — 12H;0 — heating — NHiFe(SO,)2 — refining in water — 2NHsFe(SO4)2
+4H20 — Fe20s+(NH4)20+4H2S04, thus we supposed that the red pigments found in the building
was material which was not sufficiently refined and that such material was used for repairing,
because there was much demand for red pigments for builiding constructions around the 17"

century.

* National Research Institute for Cultural Properties, Nara



