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5) Stabilization and Repair of Artworks on Modern Paper
Introduction

The Tokyo National Museum has been working on stabilizing
and repairing the RTCM’s collection of artwork damaged by the
tsunami in 2011. We are engaged in the treatment of artwork
on modern paper (prints, watercolor paintings, and acrylic
paintings). Researching for effective stabilization methods, we
have been conducting various experiments since 2013. Based
on the results of these experiments, we are currently treating
the artwork carefully. Focusing on the data obtained from the
experiments, our current stabilization treatment is described in
this section.

Artwork condition
For all damaged artwork on modern paper involved in this

project, temporary treatments, including sterilization with
ethanol or TBZ and dry cleaning, were performed from August
through September 2011 under the guidance of the Japanese
Council of Art Museums. Since they were stored in a stable
environment at the repository of the Iwate Museum of Art
for approximately three years after treatment, it is assumed
that no significant change has occurred in the condition of the
artwork. Common damage to the artwork was mold, stains
and deformation caused by being soaked in seawater and
contaminated water. Pigments of various colors such as black,
brown, light pink, and yellow have affixed to the drawings
because of mold. The stains include those caused by muddy
water and rust, tape marks, and the attachment of colored
material that dissolved from other works of art.

Experiments conducted in preparation for stabilization
One of the most effective methods for stabilizing artwork on

modern paper is washing with water. By running water through
the artwork, contaminants remaining in the fibers of the paper
are washed away. This method was employed to remove
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residual salt. The target value for the concentration of residual
chloride ions in the discharged liquid from the desalination
process was set at 6 ppm. Salt remaining in the artwork itself
was measured by employing fluorescent X-ray analysis and
chloride test strips. The scale of the chloride test strip ranges
from 1 to 10 with increments of 0.2. The minimum value that
can be measured is 1.2 (50 ppm for NaCl and 30 ppm for CI).
The chloride test strip indicated scale 1 for tap water . Thus,
the target value on the test strip was set at scale 1 or less. The
experimental procedure is explained below.

Experiment procedure

(1) Chlorine remaining in the artwork was analyzed by an
X-ray fluorescence analyzer. (2) The same type of paper used
for the original artwork (BB Kent paper) was obtained. Sheets
of this paper were soaked in artificial seawater (“Marine-Salt
for 200L”; Kaisuimaren Co., Ltd.) and then dried to create
test pieces. (3) Chlorine in the pre-experiment test pieces
was analyzed using an X-ray fluorescence analyzer. It was
also measured by chloride test strips (Chloride QuanTab®
Test Strips, 30-600 mg/L, Titrators for Chloride Low Range;
Hack Company) at 9 points on the front side of the test pieces.
(4) Experiments were conducted using these test pieces by
employing the following methods a. through g. Each time a
treatment was repeated, the chloride ion concentration was
measured using chloride test strips. (5) Post-experiment test
pieces were analyzed by fluorescent X-ray.

a. Suction Method: A test piece was placed on a suction table
with its front side facing up. While suctioning for five minutes,
the entire test piece was misted with 300 ml of water for three
minutes. This process was performed repeatedly.

b. Blotting Method: A test piece was placed on a piece of
blotting paper, which had been soaked with a considerable
amount of water, with its front side facing up, and left for 10
minutes. This process was performed repeatedly (the blotting
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R1 FEEOHBEFERIER Table 1 Results of a comparative experiment of washing methods
FERETOES . EaEE (B BEE) 2
- Pkl wmmy | gE"FEﬁ Salinity concentration
Ted & Misting N Number of |, () (unit: strip scale)
estname prior to the“ emar experiments ﬁﬁgr(lmﬁn) EERRT =i
experiment i Pre-experiment | Last measurement
4RI TOISEL % 3,
a HUa Ek w Came close to O after 4 treatments. 4 20 10 0.02
Suction Method 2ETOICEL i B,
E Came close to O after 2 treatments. 2 10 7 0.02
4ETH BIRERD L Z OHEBEIEV,
w Concentration was reduced to a certain extent after 6 60 9 1.1
b Jo VT ik 4 treatments and then the values leveled out.
Blotting Method BEIT&H BTEEHD L Z DEMIE
E Concentration was reduced to a certain extent after 7 70 9 1.24
3 treatments and then the values leveled out.
ABITOC K B,
c ;“S%;gk;f (’1\/| oaﬁsz)“ o ) w Reached O after 4 treatments. 4 40 28 0
oaking Methol min. 2B TOICH B,
E Reached O after 2 treatments. 2 20 211 0
wIEREE (39ME) - N
; f 4B TOISEL 5 3,
d (Sshgqritn-I)Durallon Soaking Method E Came close 1o O after 4 treatments. 4 12 10 0.26
2ETHEICHY. ZOREE V. BEICLIERE
BkEEE ghaﬁ%ﬂ&b\o ]
v . oncentration was reduced considerably after _
e }ggcrg Vélgt((e:r Ss%é'g”;d""j})’l‘g E 2 treatments and then the values leveled out. 2 20-30 9.53 0.86
’ ’ Differences in temperature had little effect on the
outcome.
BKEB+Y 3k Z;lE‘C‘OL:i&< 3, BEICLZEIFIFEAERSN
Warm Water Misting + Suction A
f Method E Came close to O after 3 treatments. Differences in 3 15 9.85 0.12
(25°C, 30°C, 35°C and 40°C) temperature had little effect on the outcome.
2ETHBRRERD T 55 2 h LIRS,
W Concentration was reduced by a certain extent after| 3 15 10 0.55
KL 2 treatments and then the values leveled out.
€ | Running Water Method 2ET b BIRERDT B 7 Z NI,
E Concentration was reduced by a certain extent after 4 20 10 0.93
2 treatments and then the values leveled out.
1) E: RERATICA0% DI %/ — VKB REER, W: EERATICHIK 2 EE,
2) BILMREBKIC L ZENBEAERR (BT ERBDOAEEFLE TOFIIE).
1) E: 40% ethanol was sprayed prior to the experiment. W: Deionized water was sprayed prior to the experiment.
2) Results of salinity concentration measurement using chloride test strips (values are the average of the results of the entire area measured).
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Fig. 3 Measuring chloride ion concentration using a Handy lon Meter
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paper was replaced each time).

c. Soaking Method (10 minutes): A test piece was soaked
in 3 L of water for 10 minutes. This process was performed
repeatedly.

d. Short Duration Soaking Method (3 minutes): The process
of soaking a test piece in 3 L of water for three minutes was
performed repeatedly.

e. Warm Water Soaking Method: Test pieces were soaked
in 3 L of water at temperatures of 25, 30, 35, and 40°C for 10
minutes, respectively. This process was performed repeatedly.

f. Warm Water Misting + Suction Method: Four test pieces
were misted with warm water at temperatures of 25, 30, 35, or
40°C. Then, while suctioning for five minutes using a suction
table, the entire area of test pieces was misted with 300 ml of
water for three minutes. This process was performed repeatedly.

g. Running Water Method: A test piece was placed in a tray
filled with 20 L of water. Then water was continuously supplied
to this tray at a speed of 100 ml per minute. The test piece was
removed every 5 minutes.

A 40% ethanol solution or deionized water was misted before
each method.

Results of the experiment
The results of these experiments showed that the Short

Duration Soaking Method was the fastest and most reliable
method for desalination of the test pieces (Table 1). It was also
found that desalination efficiency improved and the required
time is reduced when the test pieces were sprayed with a 40%
ethanol solution prior to soaking.

Actual stabilization and repair

A disaster-damaged lithograph was treated. Since ink that is
insoluble in water had been used, the drawing was stabilized
using the Short Duration Soaking Method. The following
procedure was employed: (1) the drawing was cleaned in a dry
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state using a kneaded eraser; (2) the drawing was sprayed from
the back with an ethanol solution to enhance water permeability,
and then treated with the Short Duration Soaking Method. This
was repeated five times; (3) deoxidation (float method) was
performed using calcium hydroxide adjusted to pH9; (4) mold
and stains were bleached using a hydrogen peroxide solution
and sodium borohydride; (5) after washing with water, the
drawing was deoxidized using the above described method; and
(6) deformation was corrected by press drying.

Results and outcome of stabilization and repair work
While performing the Short Duration Soaking Method, the

concentration of chloride ion in the desalination discharged
liquid was measured after each treatment using Handy
Chlorine Ion Meter TiN-5102i (TOKO Kagaku Co., Ltd.). The
concentration level was 117 ppm at the first measurement, and
was reduced to 0.69 ppm at the fifth measurement. The chloride
test strip indicated a scale reading of 0. Thus, it was found
that this method was also sufficiently effective on the original
artwork.

After bleaching the mold, the black stains could not be
removed completely, but the color partially faded. The
bleaching treatment was effective for removing light brown,
yellow, pink, and stains of other colors too.

The wave-like deformation of the entire artwork was returned
to its original, natural form by press drying after dampening it.
Although stains were not observed in this artwork, experiments
for removing stains will be required for future treatment.

The experiments were performed by the author Otoyo
Yonekura, Norie Nishihara (painting conservator), Yuko
Tsuchiya, Hiroshi Wada, Nobuyuki Kamba (Tokyo National
Museum) and Mari Yamaryo (painting conservator).

Otoyo Yonekura (Paper & Book Conservator)
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Fig. 4 Short Duration Soaking Method: The artifacts are soaked one by one Fig. 5 Concentration of chloride ions remaining in the artifact is
in a series of water-filled trays measured using chloride test strips
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Fig. 6 Deoxidation using the float method Fig. 7 Bleaching process
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Fig. 8 Pre-bleaching mold on artwork (partial) Fig. 9 Post-bleaching mold on artwork (same area as Fig. 8)
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