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Study of Iron Objects from A Seventh-century Tomb

for Their Conservation

Shigeo AOKI

Iron swords and a sword head (Fig-1) were found in 1970 in a tomb in Gunma
prefecture dated about the seventh century AD. The author comfirmed by X-ray
photography that there are Chinese phoenix-patterned silver inlays under the rust on
the bottom of the sword guard and sword head.

The following facts were found by anlyses :

1. Analysis of the inlay material by X-ray spectroscopy shows that they are made of
silver. . _

2. Lead isotope ratio shows that the silver used for the inlay was originated in the
Chinese continent. (Tab-1)

Conservation treatment was done by the following procedures :

1. First the objects were cleaned by air abrasive.

2. An alkaline sulphite solution of 0.5 M sodium hydroxide and 0.5 M sodium sulphite
in distilled water was prepared. All objects other than inlayed objects were placed in
this solution and the container was sealed and kept in an oven maintained at 60°C
for one week. During this period, the solution developed a brownish coloration.
After one week, the objects were removed from the solution and then placed in a
fresh batch of the same solution.

When this treatment was completed, the objects were washed by completely immersing
them for one hour in distilled water (twice) and 0.1 M barium hydroxide. Next, they
were immersed in ethyl alcohol to assist in rapid drying.

3. The objects were then impregnated with an acrylic resin solution (Primal MV-1)
under reduced pressure for consolidation.

4. Finally, the objects were restored by assembling the fragments using epoxy and
nitro cellulose resin.



