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3) Stabilization and Repair of Hanging Scrolls
Survey and diagnosis

We analyzed and stabilized the salvaged hanging scrolls,
or artwork and various documents that had been turned
into hanging scrolls. They were originally stored at the
Rikuzentakata City Museum (hereinafter referred to as
“RTCM”). Based on the results of the analysis, it was found
that the disaster-damaged materials could be divided into the
following three categories: those that were dried by some sort
of method and were stored indoors, those that were stored in a
damp state, and those that were stored in a freezer. Obviously,
the analyzed items contained various contaminants including
seawater, and had considerably advanced degradation due to the
proliferation of fungi and bacteria. The salvaged materials were
in urgent need of degradation suppression and stabilization,
including drying and removal of salt and other contaminants.
In addition, since the information for their identification as
museum collection items was lost for most of the assets, a
temporary catalog had to be prepared. The surveyed items
were given “temporary reference numbers,” and the series of
treatment was performed according to these numbers.

Selection (triage)

As a result of the survey, it was found that more than
400 items which primarily consisted of rubbings of stone
inscriptions and other paper-based works made into hanging
scrolls had been salvaged. In order to efficiently treat the
salvaged materials to be stabilized and repaired, the items
were surveyed and diagnosed for sorting after setting up the
following five sorting categories: “damaged,” “contaminated,”
“paper,” “supporting medium” and “size.” The sorted materials
were placed in preservation boxes made of acid-free paper
and stored in category-based groups in preparation for the
treatment.
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Treatment strategy

Most of the artwork and documents selected for treatment
had been turned into hanging scrolls and were important
materials which had been and would continue to pass on the
legacy of the items and local history to succeeding generations.
Thus, it was necessary to evaluate whether or not to disassemble
the mounting material. Taking this point into consideration, the
treatment process was carefully formulated. Ultimately, it was
decided to perform stabilization by employing a method that
enabled sufficient desalination of the primary documents and
works of art by disassembling the mounting material.

Treatment materials and workspace

For the treatments performed during 2011 and 2012,
considerable effort had to be put forth to procure the materials
required for desalination and to acquire the space to adequately
perform the desalination process. We had been looking for a
facility equipped with a treatment workplace, temporary storage
space and, ideally, a place where a stable environment could
be maintained. Eventually, we were given a generous offer
from the Oshu City Buried Cultural Property Research Center.
The Center allowed us to use their facility as a temporary
workspace, and we were able to set up a treatment workspace
in the corner of the Center’s research room. At the same time,
we requested that the Incorporated NPO Japan Conservation
Project (NPO-JCP) could be provided with restoration experts.
With this, we were able to build a system consisting of experts
that gathered to work on this treatment project from across
Japan.

The restoration efforts in 2014 were performed by the
NPO-JCP staff under the guidance of the Tokyo National
Museum. This was done on the second floor of the temporary
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Fig. 1 Staff performing stabilization (at a workspace in the Oshu City L7
Buried Cultural Property Research Center) Fig. 2 Collecting discharged liquid into the storage tank using

moisture-proof aluminum sheets
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Fig. 3 Pre-treatment condition survey (hanging scroll)

The condition of the artifact demonstrates that it was damaged by the
disaster in a rolled-up state.

X4 BEEOESAE (FAA#E - K-87-9) X5 RA
Fig. 4 Measuring the salinity of a hanging scroll Fig. 5 Measuring the salinity of a hanging scroll

HEhZE D SOREE SIRDBE DRREIRAL U /2o (A E/K-87-9)
A EFTO7ERICDOVWTEHRIL 72,
AELEIO : HEDZVWESH RILMRARK (HACH) ICL3RERR
B RT A#EAEEBO (High Range) : NaCl 0.890%. CI” 5402ppm (mg/L)
MBF AHKATEBO (High Range) : NaCl 0.529%. CI” 3207ppm (mg/L)
B % AHA_EEBO (Low Range) : NaCl 0.009%. CI” 54ppm (mg/L)

The relationship between the conditions of the disaster-caused damage and the salinity was verified. (Hanging scroll of an inscription rubbing/K-87-9)
Seven points at the top, middle and bottom of the inscription rubbing were measured.
Top of the rubbing: area with substantial mold growth
Results of an examination using chloride test slips (HACH)
Pre-treatment  Upper right of the rubbing (High Range): NaCl 0.890%, CI- 5,402ppm (mg/L)
Pre-treatment  Lower right of the rubbing (High Range): NaCl 0.529%, ClI- 3,207ppm (mg/L)
Post-treatment  Upper right of the rubbing (Low Range): NaCl 0.009%, Cl- 54ppm (mg/L)
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preservation and restoration facility for disaster-damaged
cultural assets from the RTCM that had been set up on the
premises of the [IPMM.

Stabilization

The stabilization process is highly technical and involves a
wide variety of treatments. It is divided into the two treatments
shown below. The most important goal for this particular
stabilization project was to perform complete desalination.

Stabilization treatment 1: (Disassembly — Curing —
Humidification — Desalination)

Stabilization treatment 2: (Drying — Recording)

Relationship between the conditions of the disaster-caused

damages and salinity of the hanging scrolls
In order to measure the chloride concentration of the

salvaged materials while performing desalination on a small
number of items, test paper was placed at various locations
on each item to record the salinity concentration distribution.
The results demonstrated that concentration was high in places
both on the primary documents and works of art and on the
outer borders of the hanging scrolls where mold had grown
considerably. In addition, the high concentration areas in the
lateral direction were distributed at equal intervals on the main
paper-based work. This was observed on many items. Hanging
scrolls that were soaked in seawater in a rolled-up condition
naturally have high chloride concentrations at the outer borders
since seawater soaks in from the surface of the items towards
the interior. Concentrations were higher in places that had been
soaked in the seawater comparatively longer. It is assumed that
concentrations were higher in places where mold had grown
because impurities were affixed to places soaked in seawater
for a long duration and because the salvaged materials had
become damp again after they were dried.
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Desalination method for paper assets
After disassembling the mounting materials, the front and

back of the works on paper and the linings were cured using
high-performance paper (polyester paper, rayon paper and
Sanmoa paper of SANWA SEISHI Co. Ltd. [See p.101]). Then,
tap water was slowly allowed to soak in from above the high-
performance paper using an atomizer and a large brush. In
the method we employed, salt was removed by discharging
the liquid into which the salt eluted together with the
contaminants. More tap water was added to the front or back
side for further desalination by discharging the liquid using a
large brush. Initially, the discharged liquid was collected in a
beaker after each treatment. Then, after measuring its volume,
the salinity of the discharged water was measured using an
electrical conductivity-measuring device. While performing
the treatment, the highest priority was placed on conserving the
condition of the assets. Treatment was repeatedly performed
until the salinity (NaCl) of the discharged liquid reached a
value equivalent to the salinity of the tap water used for the
treatment, i.e., “0.01%.”

The analysis revealed that the number of treatments and the
time required for the treatment did not depend on the salvaged
materials or the individual staff members, and that desalination
was completed usually after performing 5 treatments. Thus,
after a result was obtained, a salinity check was not performed
on all items but only on a few items as a periodic salinity check.

Desalination method for writings in ink on paper

During July and August 2014, desalination of matted works
written in ink on paper was performed, excluding the matting
material, at the temporary preservation and restoration facility
for disaster-damaged cultural assets of the RTCM at the [PMM.
First, the front and back sides of the works on paper were cured
with the previously described method using high-performance
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paper. Then, tap water and purified water were measured to
prescribed amounts for each item, and used as a treatment. The
prepared desalination liquid was poured into an atomizer after
warming it up to 40 - 50°C, and sprayed from above the high-
performance paper. After the purified water had soaked into
the materials sufficiently, the liquid was removed using a large
brush.

The liquid removed was put into a beaker, and its volume
was measured. The concentration of chloride ion (CIY)
contained in the liquid was measured by a chloride ion meter.
Desalination treatment was continued until the chloride ion
concentration of the collected liquid reached 6 ppm or less
(though the target value was set at 6 ppm, in reality variance of
1 ppm was allowed since the chloride ion concentration in the
tap water fluctuated depending on the day the treatment was
performed).

The discharged liquid from the initial desalination treatment
was murky and yellow, leading to the assumption that the liquid
contained large amounts of impurities. The time and number of
treatment required for reducing the chloride ion concentration
from a stage where it had reached approximately 30 ppm to the
target value of 6 ppm depended on the conditions of the paper

M6 ERIEEERE (BHEEEHE) (TOKO, CT-27112BE)
Fig. 6 Electrical conductivity-measuring device (salinity
measurement) : TOKO CT-27112B

X8 RIt¥ 1 F iRE KEEt (ORION, model 900A)
Fig. 8 Chloride ion concentration, water quality meter: ORION
model 900A
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assets. Thus, for this treatment, the chloride ion concentration
of the discharged liquid was measured for all items.

Fundamental repair in preparation for display

When we had reached a point where most of the works
had been stabilized, we began repair measures to turn the
stabilized works on paper into hanging scrolls to restore them
to a displayable condition for proper utilization at the RTCM,
which will eventually be rebuilt. Since the works on paper
were washed during the desalination process, it was decided
that, in principle, treatments such as stain removal which may
damage the paper of the assets should not be performed. The
papers were converted into hanging scrolls while attempting
to preserve the texture of the works to the maximum extent.
Moreover, traditional materials which have proven to be safe,
such as flour starch glue and kozo (mulberry) paper, were used
for the repair work considering their ability to preserve the
assets.

Haruhiko Suzuki (Tokyo University of the Arts part-time teacher /
Conservator of oriental painting and calligraphy)
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Fig. 7 Chloride test slip: HACH, Left / Low Range, Right / High
Range

X9 i&{t¥ 1 + ViR KEEr (TOKO, TiN-51021)
Fig. 9 Chloride ion concentration, water quality meter: TOKO
TiN-5102i




