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(Document Prepared by Other Institute, Based on the Trust Contract)

Takashi Honda , and Shingo Yamaguchi

Abstract

In general, it is difficult to evaluate non-destructively the corroded states of iron-based
archaeological remains, as they are fully covered by thick rust formed under ground
during a long period over a hundred years. The purpose of this study is to estimate the
corrosion amounts of such remains with using X-ray CT and summarize the longevity of
iron in soil. Eight remains dug out at seven relics were analyzed. The burial periods
in soil were estimated to be from 1000 to 1700 years. Metallic iron remained in six
remains, and the corrosion amounts were figured out to be from 1 to 3 mm in these
periods. In addition, the soil environments of relics were analyzed, and the relation
between corrosion behaviors and environmental factors was discussed. The rust was
composed of outer goethite and inner magnetite layers in normally oxidizing conditions.
On the other hand, a few samples were buried in slightly oxidizing environments, and
these were covered by magnetite single layers. The corrosion amount of remains in

such an environment was small compared to the others.

This work was performed by Hitachi Engineering Co.,Ltd under contact with Japan
Nuclear Cycle Development Institute.
JNC Liaison Waste Isolation Research Division, Waste Management and Fuel Cycle
Research Center, Tokai Works
Hitachi Engineering Co.,Ltd
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4.1-1 2
relics sample burial period | condition [ rust thickness (mm) | corrosion amount
(years) inner outer (mm)
Kamishinpo spear head 1100-1300 M 2 10 2
spike 1100-1300 C 2 10 2
fire metal 1100-1300 M 1 10 2
pot 500-800 C 1 54 7
lyomai-7 sword 400-500 M 7 22 6
sword 400-500 M 6 13 5
Izumo-Oyashiro [band ~700 C 2 50 7
-Keidai spike ~700 M 10 15 6
Takayashikidate |knife 900-1200 C 2 7 2
Hayashinomae |sickle 900-1200 M 2 12 3
Mukaida knife 900-1200 M 4 5 3
Miyatadate axe head 900-1200 M 9 17 6
spindle wheel 1900-1200 C 4 16 4

M: Metal remained, C: Completely corroded
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4.1-2
mV SHE) 470 480
kQ cm 8.3 36
29 53
5.8 7.0
cl mg/kg 4 230
S0, mg/kg <10 260
S mg/kg <30
4.1-3
mV SHE) 120
kQ cm 2.8
25 41
5.3 7.2
cI mg/kg 130 5700
S0, mg/kg 310 81
S mg/kg 30 45
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