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Fig.1 The location of Takashima-Kozaki archeological site,
Nagasaki prefecture

# 1 HRGURHR I 0 B, ERIH d & Nl KT H
Tablel Sampling point, date, parameters measured and

depth.

Rkl BRH) WERTH ) (m)
No.l 2012/10/10  ORP, pH, AVS, COD, Zki# 22
No.2 2012/10/11 ORP, pH. AVS, COD 22
No.3 7'_’()13/1()/2() ORP. pH 21
Nod ‘_’;HS/]O/ZO ORP, pH 17
No.5 2013/10/20 ORP, pH. ZERU# 16

DOHEMFA A B ML, DO, ORP 75 & DIREEFHIL
B4 fEiR g A ENH B,

T TR T B phiis & 2 At & U T, ifg)iE
2815 DO OFEHZE)E L OHERY O S A A1 B 1
BIEALE CIRIED ERICDWTHE L2 B 20, B
o2k A 7, &51T, BoncRIIESOTE
J&iEK s, R T OSREY O R LI,

2. B KO ITE

2.1 AENZREHOMES LUHFAEMS

AR M TR SR 113 (S L (3 B ] B 25 o I A S
TH5 (1) S EHIIRE D FEIH IS S D/ FEM S
D# 384,000 m* TdH 5, Il DILMT % )7 g3
LIEBAS 3 T D & DHASHIED®NETH 0, S & Difif
IR LI WEDIFEEH LTS, i,
TIPS BB D EBITL - T, BHRELDLE

FIdMER ST 5 (BK « FaH : 2008),

2

200 m

e———]

¥ 2 IO BB ML S 3 K ORER AR o LRI
AT IO TR (RoC » b @ 2013)
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Fig.3 Installation state of monitoring equipment at
the bottom of sea
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Fig.7 Vertical change in ORP, pH, porosity, AVS and COD of sediment (O: Nod, & :No.2, A:No3d,
A :No.bH)
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Effects of seasonal fluctuation and sediment
condition on corrosion of iron artifacts at
Takashima-kozaki Archeological site
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To investigate in situ preservation of iron artifacts buried in undersea sites, it is essential to
study the effects of the buried environment on the corrosion of marine artifacts. In this study, the
temperature and dissolved oxygen (DO) in bottom seawater and the vertical changes in pH,
oxidation-reduction potential (ORP), porosity, acid volatile sulfide (AVS), and chemical oxygen
demand in sediments were measured at the Takashima-Kozaki archeological site. The seasonal
and vertical changes in the environment were examined in relation to the corrosion of iron
artifacts at the site. The concentration of DO in bottom seawater remained saturated during
winter and decreased to approximately 3 mg/L during summer. In sediments, the vertical change
of ORP showed that DO was present to depth of only a few centimeters in sediments, and the
sediment changed sharply to a reducing environment with increasing depth. The AVS
distribution indicated that reduction by sulfite may occur at the surface of sediments. Because
porosity gradually decreases with increasing depth, mass transfer is regulated in deeper
sediments. Environmental research suggests that the corrosion rate of iron artifacts in bottom
seawater reaches 1 mm/y. However, the corrosion rate in sediment should decrease dramatically
with increasing depth because DO is consumed and mass transfer is regulated with increasing
depth. Thermodynamics indicates that mainly iron oxide will be formed as the corrosion product

in surface sediments and iron sulfide will be formed in deeper sediments.




