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Fig. 1 Distribution of concentration of elements and lower limits of determination in
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(a) y-ray spectrometry, (b) anticoincidence counting method.
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Determination of multielement in archaeological copper and bronze wares

by instrumental neutron activation analysis

Shogo SUZUKI", Shoji HIRAI" and Yoshimitsu HIRAO?

1) Atomic Energy Research Laboratory, Musashi Institute of Technology, Ohzenji 971, Asao-ku,
Kawasaki-shi, kanagawa 215, Japan
2) Tokyo National Research Institute of Cultural Properties, Ueno Park 13-27, Taito-ku, Tokyo 110,

Japan

Multielements in archaeological copper and bronze wares were determined by instrumental
neutron activation analysis (INAA). Analyzed 16 remains of copper and bronze wares were
excavated at the ruins of Kaman-Kalehoyuk in Turkey. Metallic part samples and rust part
samples were clipped from the each remain. These samples (ca. 50 mg) were irradiated for both
a short time (5s) and a long time (5h) at Musashi Institute of Technology Research Reactor
(MITRR). The activated samples were measured by conventional gamma-ray spectrometry
using a coaxial Ge detector and anticoincidence counting spectrometry using a coaxial Ge
detector and a well type Nal(T1) detector. Concentrations of 33 elements (Cu, Cl, Al, Sn, Fe, As,
K, Na, Ni, Ag, Co, Sb, Zn, Br, V, Zr, Mn, Cr, Ce, Se, Mo, Au, In, Nd, U, Hg, La, Th, Sm, Hf, Sc,
Eu, Lu) were determined by these methods. The concentrations of Na, V, Sm, Th, Mn, La, Sc,
Al, U and Fe increased 5~20 times from the metallic parts to the rust parts. While the
concentrations of Co, Ni, Sb, Se, Hg, In, Cu, Ag and Au decreased from the metallic parts to the

rust parts.
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