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OF THE ARCHAEOLOGICAL RESEARCH ON THE CAMPUS OF
TOHOKU UNIVERSITY
Vol.16 March 2001
The Archaeological Research Center
on the Campus, Tohoku University
Katahiracho, Aoba Ward, Sendai 980-8577 JAPAN

Summary

On the campus of Tohoku University, a lot of archaeological sites are known. Among them, Sendai Castle
is the most famous and largest one. Almost all of the south part of Kawauchi campus is located on its
secondary citadel area. The north part of Kawauchi campus is located on the sites of samurai residences.
Aobayama campus includes remarkable Paleolithic sites and Initial Jomon sites. In Japan, if existing
circumstances need to be changed in the known site area, excavation research on the buried cultural
properties must be carried out. The Center mainly carries out salvage excavations of archaeological sites on
the campus.

In 1998, the Center carried out four trial excavations for the purpose of understanding outline of sites.
We found many features and remains at NM17 which was on the south part of Kawauchi campus. At other

three trial trenches, we could not find any feature or remains.

NM17 site (Loc. 17 of Ninomaru, i.e. the secondary citadel of Sendai Castle)

NM17 is located at the west end of Oku, which is the private palace for daimyo and his wives. We could
recognize four major phases belonging to Edo period.
The 1st Phase (the beginning of the 17th century to the middle 17th century)

We discovered one well feature at this phase.
The 2nd and 3rd phases (the middle 17th century to 1804)

Many ditches lined with stones were found. Ditch no.2 is buried by layer which contains a lot of
porcelains, ceramics and charcoal abolished by the fire in 1804.
The 4th phase (1804 to 1882)

A pillared fence and a ditch lined with stones were found. The surface of occupation at this phase are

coverd by the layer which contains charcoal abolished by the fire in 1882.
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THE PREPARATORY EXPERIMENT ABOUT THE SUGAR ALCOHOL
CONSERVATION METHOD
Naomi Chiba

Summary

Recently, the conservation method for waterlogged wood using lactitol which is a kind of sugar alcohol,
which replaces the PEG impregnating method, was developed by Setsuo Imazu, Kashihara Archaeological
Institute. In the Archaeological Research Center on the Campus, Tohoku University, we planed to do
conservation of waterlogged wood using this method and we attempted to do a preparatory experiment.

In the lactitol impregnating method, after substituting for water and lactitol inside the wood, it carries
forward the crystallization of lactitol in the dry process. Lactitol can form 3 types of crystals, namely
lactitol mono-, di- and trihydrates by the difference with final impregnating concentoration or drying
temperature. The most suitable crystal form for the conservation of waterlogged wood is the lactitol
monohydrate.

To confirm the way of treatment to make form the lactitol monohydrate, it made Kouya tofu (Umax=
about 637%) which was reduced with water a test sample and it observed an influence over the test samples
due to the difference in the final impregnating consentration of lactitol solution (50%,60%,70%,80%) and the
way of drying (natural air drying, oven drying at 50°C).

As the result, the higher the final impregnating concentration of lactitol solution became, the occurrence
of the mold and the separation of the lactitol trihydrate, the shrinkage and the deformation of the test
samples and so on were suppressed and the more the strength, too, increased. Considering the finish
condition of the test samples, it was proved that the necessary final impregnating concentration of lactitol
solution was above 80% and that the oven drying was better about the way of drying than the natural air
drying.

Moreover, it put once again in the oven to have set at 70°C after leaving all test samples for about 3 weeks
at the normal temperature and it observed the condition change of the test samples.

As the result, the test samples that the final impregnating concentration of lactitol solution was higher
and that the way of drying was the oven drying were observed cracks, exfoliation and powdering.
Especially, the test sample that the final impregnating concentration of lactitol solution was 80% and that
the way of drying was the oven drying had powdered and collapsed perfectly.

It says that the crystal of lactitol becomes the lactitol anhydrous from the lactitol monohydrate when the
drying moves ahead and that it makes powder. In this experiment, it was possible to confirm that it should
avoid surplus drying.

According to the recent study result, it says that the separation of the lactitol trihydrate can be
suppressed by adding treharose which is a kind of sugar alcohol to lactitol. By this way, it seems that the
final impregnating concentration of lactitol solution can be made higher and also that the natural air

drying is possible too. In the future, we plan to do an experiment about this way and to examine it.
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Fig. 1 Basic process of the sugar alcohol (Lactitol) conservation method
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Tab. 1 Schedule for the experiment
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Tab.2 Rate of weight change
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Fig. 2 Rate of weight change due to the difference in the final impregnation concentration
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Fig. 3 Photograph of the test samples after the secondary drying process
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Fig. 4 Photograph of the test samples after the additional experiment
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