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Scientific Research of Archeological Metal Objects
from Lchashen Site in Armenia

Akira FUJISAWA, Makoto ARIMURA, Naomi HEMUKI,
Kazuya YAMAUCHI and Anelka GRIGORYAN*

The National Research Institute for Cultural Properties, Tokyo and the History
Museum of Armenia have been jointly conducting capacity development workshops on
conservation of archeological metal objects which are part of the collection of the History
Museum of Armenia. This paper reports the results of scientific research in the conserva-
tion work of archeological metal objects in Armenia and those of additional research in
Japan following the previous report.

Objects studied are copper alloy ware excavated at Lchashen site in Armenia. These
were produced during the Late Bronze Age (BC. 15-BC. 14) and show black overall. The
surface products are observed to be hard and fragile. These features indicate the possibil-
ities that the buried environment was not ordinary or that the materials used were
particular. So scientific research was conducted for the purpose of inferring the corrosion
process of these objects and clarifying their metal compositions.

Optical microscope and scanning electron microscope (SEM) were used for observa-
tion. For elemental analysis, handheld x-ray fluorescence analyzer (XRF) and energy
dispersive X-ray spectrometer (EDS) attached to SEM were used. In addition, the crystal
structure was identified by X-ray diffractometer (XRD).

As a result, it was found that the surface products of the objects include sulfur in great
amount and that these are copper sulfide (I) (Cu,S) or a similar compound. Moreover, it
was revealed that tin is unevenly distributed on the stripped side of the surface products.
This means that copper did selective corrosion to sulfur. It can be considered that this was
caused by a reaction to hydrogen sulfide generated by sulfate-reducing bacterium under an
anaerobic environment. It was also found that the material of the objects is bronze
generally used in this period.

*History Museum of Armenia



