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Abstract

This study continues the investigation of last (2015) year’s
project.  This study was subjected to collect primarily the
investigation results on domestic natural analog as well as the
historical evolution and development of geological environment for
the potential radioactive waste repository site in Taiwan. The study
gathered the related information of the archaeological studies
particularly on the taphonomy environment and the progressive
analysis of corrosion on the unearthed artifacts; namely, to evaluate the
probable pros and cons of the geological environment for preservation
conditions of the unearthed artifacts. Furthermore, this study was
also to obtain internationally the investigation references in the aspects
of analytical process and the technology development.

By permission and agreement, the artifacts (7 pieces of coins)
were observed and tested by the nondestructive inspection techniques
such as XRF, Raman Spectrometer, and Micro-CT image processing;
for material constituent analysis including elemental and mineral
compositions, and analysis for the surface corroded matters. The
artifacts studied were mainly unearthed from the Dalongdong
archaeological site of about 100 years ago; when was the Japanese
colonial period. The area, generally covered by Holocene alluvium,
is primarily composed of gravel, sand, and mud.

Tested by the SEM/EDS and XRF, the primary constituents of the
coins are copper (> 80%). Inspected with the Raman Spectrometer,
Malachite the products generated by the oxidation of copper has been
found to be the major constituent on the surface of the artifacts.
Levels of the greyish toning observed, according to the Micro-CT

images, were indicating the possibility of a lower density or a hollow



area of the material. Of which, the level of corrosion as well as the
corrosion rate may be calculated. The Dalongdong coins studied

showing that the corrosion rate were about 0.22~1.12um, annually.
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Form of data

Corrosion depth

Reference

Comments

(per 1000a)
INER  1052001INERO031 | Iron arrow (artefacts)
Archaeological Iron 1.0~1.6mm o
(2015) in soils
analogue
INER  1042001INERO039 | Copper artefacts in
(TAIWAN) Copper | 0.2~1.12mm .
(2016) soils
Uniform corrosion of
Short-term lab 13 mm JNC (2000a)
copper
. Range of studies cited in | Uniform corrosion of
Archaeological analogue <3 mm
JNC (2000a) copper and bronze
) Pitting corrosion of
Archaeological analogue 0.26—39 mm Bresle et al. (1983)
copper
) Tylecote (1979), Johnson & | Uniform corrosion of
Archaeological analogue 0.025-1.27 mm . .
Francis (1980) mixed artefacts
Archaeological analogue 0.15mm Hallberg et al. (1987) Kronan cannon
) Appendix D in IAEA | Bronze artefacts from
Archaeological analogue 0.13-1.13 mm )
(2005) ariver
. Appendix D in IAEA | Bronze artefacts in
Archaeological analogue <0.27 mm .
(2005) soils
) Appendix D in 1AEA | Copper artefacts in
Archaeological analogue 0.4-1.2 mm o
(2005) flood plain soil
. Appendix D in IAEA | Bronze artefacts in
Archaeological analogue 0.01-1.91 mm

(2005)

flood plain soil

~ gk 11 & Table 8-1. Comparison of copper corrosion depths cited in H12 with existing and new archaeological
analogue data for copper/bronze artefacts (POSIVA 2012-11, Safety Case for the Disposal of Spent Nuclear Fuel
at Olkiluoto — Complementary Considerations 2012)
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http://www.acttr.com/tw/tw-fag/tw-fagq-xrf/43-tw-fag-principle-xrf.ht

ml -

2.X & ¥+ X-ray Diffraction XRD
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