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6.1. Restoration Report

Yoshihiko Yamashita

6.1.1. Data

Title Cabinet with Floral Design
Period 16th -17th century, Momoyama period
Owner The Ashmolean Museum University of Oxford

(United Kingdom of Great Britain and Northern Ireland)
Inventory number  EAT998.17

6.1.2. Restoration Data

Duration May 2009 — March 2011
Place Restoration Studio (Urushi), National Research Institute for Cultural Properties, Tokyo
Conservator Yoshihiko Yamashita

6.1.3. Condition before Restoration

The following is a list of the condition of damage.

* The entire surface of the cabinet was covered with dust and soiling.

* Cracks were observed on various parts of the joints of the substrate.

* The substrate of the bottom board of the upper drawer was cracked in the middle from the front to the
back.

* Western coating materials had been applied to the outside of the cabinet and almost all of the inside.

* The urushi coating film under the Western coating materials on the outside had deteriorated.

* There was significant lifting of the coating film and raden. Lifting was found over a large arca in the
cartouche on the top board.

* Some of the urushi coating film and raden had fallen from the cabinet, exposing the foundation.

* Parts of the makie and tsukegaki lines were lost and the shitaziuke wrushi had become exposed.

* There was damage caused by impact and abrasions on the entire cabinet. Damage was found on the
surfaces of makie and raden. Part of the wooden substrate was exposed on the bottom boards of the
drawers as a result of abrasion.

* The silver powder used for enashiji had corroded and changed color.

* Designs that had been made with Western restoration materials during past restorations were found
at various places. Two-thirds of the cartouche on the top board, especially, had been either filled or
designs had been added later. On the center lower portion of the back, arabesque design of kuzu vine
had been made new on the area where the coating film had been lost.

* Deterioration was found on the coating materials that had been applied over areas treated during past
restorations. These materials were flaking.
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* The shell pieces used for the outline of the cartouche on the top board which had become displaced had
been re-attached but not in their original positions.

* New raden shell pieces had been added especially on the borders.

* The white foundation used as a filler during past restorations had become exposed at various places.

« All of the metal lock plates on the upper drawer had been lost.

* The left and right key holes of the upper drawer had been filled in the past, new raden shell pieces had
been attached and gold design drawn over the holes.

* Gilding on the metal lock plates and corner metal fittings had already been lost.

= Fragments of raden that had fallen accompanied the cabinet.

6.1.4. Restoration Plan

The restoration plan for the object had been presented beforehand by the National Research Institute for
Cultural Properties, Tokyo. In beginning the actual work of restoration, details of the plan were discussed
once again, and changes that were considered necessary were decided upon deliberation between the person

in charge at the Institute and the conservator.

The following is a summary of the restoration plan.

* Maintenance of the present condition in the restoration of cultural properties advocated by the
Agency for Cultural Affairs would be followed. However, traces of past restorations that might hinder
appreciation would be treated simply by matching the colors.

With regard to the removal of Western restoration materials, it was decided to remove the Western
coating materials that covered the surface but the coating material over the metal fittings would be left

untouched as a rule.

Designs from past restorations that had been made over the original makie and raden as well as
restoration materials used to fill places where the shell pieces had been lost would be removed as much

as possible.

In order to safely remove Western coating materials so that the original coating film and makie would

not be damaged, solvents were carefully selected after testing several types.

The corner metal fittings would be removed and re-attached after restoration.

New metal lock plate and nail would be made using the same material as the original to replace the ones
missing from the center of the upper drawer, but new ones would not be made for the lock plates on its

left and right.

The shell pieces that accompanied the cabinet would be checked and re-adhered as much as possible.

X-ray radiographs would be taken during restoration to confirm the structural techniques, and X-ray
Muorescence analysis and Fourier-transform infrared spectroscopy (FT-IR) would be performed to

identify the materials.

6.1.5. Restoration Process
(1) Investigation before restoration
Investigation using a UV lamp was performed to clarify the extent to which Western coating
materials had been applied.

As a result of visual inspection of the structure of the substrate, it was found that the substrate is
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made of straight-grained cypress and that wood with nodes is used for the crosspieces and the back.
The grains run vertically on the left and right sides and on the vertical crosspieces, while they run
horizontally on all the other pieces. Wooden nails are used. Ditches are made on the joints of the
crosspieces. There are holes on the underside of the crosspieces that are in contact with the metal lock
plates so that a part of the lock would catch with the crosspiece when the key is turned. There are two
places on the inside of the back where pieces of wood are attached and similar traces on other parts. It
is thought that these pieces were used to align the surface of the drawers with that of the cabinet frame.

Cracks caused by shrinkage of the substrate were found around the joints of the substrate. A gap of
approximately 1 mm was found on the back and the upper portion of the sides because the direction of
the grain on the board for the back and that of the boards for both sides of the cabinet differ.
Photographing before restoration

The entire cabinet and its condition of damage were photographed before restoration with a
digital camera under a daylight lamp for color photographs and natural light. Then UV fluorescence
photographs were taken and the condition of past restorations was recorded. For fluorescence
photographs, a black lamp and a gelatin filter that would cut UV ray were used. Digital camera was
used in this case also.

Analysis

Material analysis using FT-IR was performed before restoration by Noriko Hayakawa of the Center
for Conservation Science and Restoration Techniques of the Institute. Samples of the original adhesive
and filler taken from places on the top board where raden pieces had fallen and samples of adhesive
used in past restorations were analyzed. As a resull, it was found that the adhesive for the raden
contained polysaccharide and urushi, while that from past restorations was shellac. Moreover, it was
found that the material used as filler was very similar to kokuso.

Next, X-ray radiography was executed. The top board and the missing metal lock parts on the upper
drawer were photographed by Masahide Inuzuka of the same Center. As a result of analysis, traces of
past restorations were observed on the X-ray radiograph of the top board, indicating that restoration had
been done several times using different materials. Furthermore, it was found that a thin metal plates
had been attached to the key holes of the missing left and right locks on the upper drawer. It is not clear
whether these thin metal plates were used at the time the cabinet was manufactured to make it look as if
there really were locks and keys or whether they were placed during past restorations to cover the key
holes. In addition, X-ray fluorescence analysis ol the materials used for makie and the metal fittings
were conducted by Yasuhiro Hayakawa, also of same Center. As a result, it was found that several
kinds of makie powder and shu-urushi were used for the makie decoration. Since the handles, metal
corner fittings and the lock plates were made of copper while the finger grips of the drawers were made
of iron, it is thought that the finger grips are later additions.

Removing the metal fittings

The corner metal fittings were removed and temporarily stored on urethane foams to make sure that
their positions would not become confused. Metal handles, lock plates, finger grips and legs were left
untouched.

(5) Cleaning

Cotton cloth and cotton swabs moistened with water or ethanol for disinfection were used to remove
the dust and soiling that had accumulated on the coating film and the surface of makie. Special attention
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was paid to the lifted raden and coating film on the edges of the corner fittings when cleaning, because
dust and Western coating materials had accumulated over the years on the edges of the corner metal
fittings and under the other metal fittings. In addition, greenish blue patina was found on parts of the
corner metal fittings. The back of the metal fittings were cleaned as much as possible with ethanol for
disinfection and acetone, using cotton swabs.
Temporary facing

Small pieces of gampi paper were adhered with paste made from rice powder to the coating film and
raclen that were at risk of falling. The condition was especially serious under the corner metal fittings
on the upper portion of the back side. Several pieces of paper were adhered to one particular place to
prevent the coating film and raden from becoming detached during restoration.
Solvent tests

Solvents were tested for removing materials used during past restorations. For the surface coating
material on the upper drawer and the gold colored material, ethanol for disinfection, methanol. acetone,
xylene, ethyl acetate, dimethyl-sulfoxide, tetrahydrofuran (THF), water, Cleansol G. and ligroin were
tested. As a result, it was found that methanol was effective for the removal of the surface coating
material while THF was effective for the removal of the gold colored material. It was also found
that the coating materials used in past restorations will not dissolve with water or ligroin which are
used in the consolidation of raden and urushi coating film. Thus, it was decided to place priority
on consolidating raden and urushi coating film and then to remove the coating materials from past
restorations with a solvent.
Consolidation of raden

A brush and a tortoise spatula were used to impregnate an animal glue solution to the lifted raden
which were then press-stabilized with a wooden frame and bamboo sticks. An approximately 15 %
aqueous solution of Pearl Glue (Daio) was used. Silicon sheet and vinyl sheet were placed on the
surface of raden. Treatment was left as it was for several days and excess animal glue was wiped off
after it had hardened sufficiently. Since the surroundings of the lifted raden on the back had been filled
during past restorations without treating the lifted shell pieces, some of the filling agent was removed
to consolidate them.
Consolidation of the lifted urushi coating film

Lifted urushi coating film was first treated in the same way as were the raden. Then they were
impregnated with mugi-urushi diluted with organic solvent in order to consolidate them. This was

followed by press-stabilization with a wooden frame and bamboo sticks.

(10) Reinforcement of cracks

Adjusted mugi-urushi was impregnated into cracks around the joints of the substrate for
reinforcement. The crack on the upper drawer was further reinforced by using filling material composed

of mugi-urushi to which a small amount of sawdust and jinoko were added for greater adhesive force.

(11) Removal of Western restoration materials

Methanol and cotton swabs were used to remove the Western coating materials that had become
attached to the coating film surface. This was done carefully so as not to damage the parts with designs.
Gold coloring material used during past restorations that had become attached to parts other than the

designs were removed with THF and cotton swabs.

(12) Removal and re-adhesion of raden
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Raden that had been adhered during past restorations but not in their original positions were removed
with acetone and then re-adhered in their original positions using the same technique that was used for
other shell pieces.

(13) Checking and adhesion of shell pieces

The shell pieces that accompanied the cabinet were investigated. There were quite a number of shell
pieces. but by categorizing them according to materials and techniques it was found that they included
several types of materials. By matching the parts where the original shell pieces had fallen and the shell
picces themselves, it was possible to confirm the positions of 2 shell pieces on the top board, 2 on the
right side and 4 on the left side. They were adhered to their respective positions with animal glue.

(14) Urushigatame

Deteriorated coating film and makie were consolidated with urushi. For wrushigatame. suki-urushi

diluted with Cleansol G was applied twice. Excess urushi was wiped off with ligroin.
(15) Shape-forming of the cracks

Kokuso was filled into cracks. Sawdust of Japanese spruce was used to make kokuso. Sabishitaji was

applied on the surface which was then adjusted.
(16) Kiwasabi

A small amount of urushi foundation was applied to the edges of parts filled with kokuso as well
as those of the coating film and raden in order to prevent the coating film and raden from falling.
For kiwasabi, powder of red tonoko that had been elutriated was used; a small amount of oil soot was
added.

(17) Color adjustment

Color of parts where restorations had been done in the past but where gloss had been lost because
of the removal of Western coating materials and of parts where the foundation from past restorations
had become exposed were adjusted. Acrylic ink was used to adjust the color of parts where the white
foundation had become exposed. To adjust the gloss, a 7 % xylene solution of Paraloid B72 was
applied thinly with a brush on areas where restorations had been done in the past. Excess material was
wiped off with rayon paper.

(18) Reproduction of the metal lock plate and nails

Metal lock plate and nails of the upper drawer were reproduced. Copper was used to reproduce
them; they were colored with 610 HAP (metal coloring material with sulfur as main component).
Reproduction of the metal lock plate and nails was done by Akira Kusano of the Tokyo University
of the Arts. Since the metal lock plate on the drawer had been covered with coating material in a past
restoration, to match the atmosphere, the reproduced plate was thinly coated with Paraloid B72 and
then colored with acrylic ink. Metal fittings were returned to their original positions, paying attention to
traces of nails.

(19) Attaching of corner metal fittings

Corner metal fitting that had been stored separately were returned to their original positions. Parts
where the nail holes had become loose were filled with soft kokuso. An oak stick was used to push in
the nails.

(20) Manufacture of a paulownia box and a cover

A paulownia box (W 51.0 cm, D 39.3 cm and H 41.2 ¢m) and a cover were newly made. The

paulownia box was made in such a way that its front board would slide down to serve as the lid
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(otoshibuta-style). 1t was also equipped with an extra bottom board that can be pulled out by means
of two holes at the front. High quality wood from Aizu area was used to make the paulownia box.
Habutae silk was used for the cover, and cords were attached to the upper and lower portions of the
front piece and the left and right pieces so that they can be tied. This makes it easy to put on or take off’
the cover.

(21) Compilation of a record after restoration

Photographs were taken after restoration and two copies of the restoration report were made.

6.1.6. Condition after Restoration
See Table 6.1.
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6.2. Description of the Artwork

Namiko Takeuchi
Tokyo National Museum

The object discussed is one of the urushiware made sometime between the Momoyama period and the
carly Edo period for export to the West. The cabinet has seven drawers arranged in three tiers: the top tier
has one wide drawer while the middle and the bottom tiers have three small drawers each. The front, top,
right and left sides, and back as well as the front face of the drawers are bordered with geometric designs
like interlinking circles and saw-teeth patterns in hiramakie and raden, while on the inner side of these
borders one designs of paulownia, mandarin orange trees (Citrus tachibana), maple leaves, bellflowers, and
some birds are expressed in hiramakie, enashiji and raden.

A cabinet having similar design composition, similar seven drawers arranged in three tiers and similar
size as this one is stored at the Kunsthistorisches Museum, Wien. It has been passed down as one of the
collections of Ferdinand 11, Archduke of Tyrol, who is well known as the first person among the Hapsburg
family to have had a large collection of works of art. It is thought to be the one listed on the inventory of
his collections compiled in 1607 after his death. It is especially famous as the oldest example of Japanese
urushiware in Europe that has been recorded. It is thought that the cabinet in the Ashmolean Museum, which
is of the same style and which has the same design composition, was made and exported during the same

period.
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Appendix 6.1. Results of X-ray Fluorescence Analysis

Yasuhiro Hayakawa
National Research Institute for Cultural Properties, Tokyo

Date and place of analysis
Tuesday, March 22, 2011
Restoration Studio (Urushi), National Research Institute for Cultural Properties, Tokyo

Apparatus and conditions for analysis

Apparatus : Portable X-ray fluorescence spectrometer SEA200
(Seiko Instruments Co. Ltd)

Target : Rh (rhodium)

Tube voltage, current : 50 kV, 100 pA

X-ray radiation diameter : @2 mm (collimator without filtering)

Measuring time : 100 sec.

Measuring atmosphere : Air

Distance between the apparatus and the sample : approximately 10 mm

Measuring points : See Table 6.2 and Fig, 6.25

Analytical results
« X-ray fluorescence intensity obtained is shown in Table 6.3.
* The following points should be taken into careful consideration when interpreting the measured results.
(1) With X-ray fluorescence analysis, it is possible to identify elements contained in a sample but it is
not possible to find their structure (chemical formula)
(2) It is not possible to detect organic substances (major elements C, N, O, H) or dyes in this measure-
ment.
(3) It is not possible to detect light elements even if they are inorganic substances (i.e. Al, Si, S, C1)
(4) X-ray fluorescence intensity obtained shows an average composition from the surface to a set depth
(for metallic copper, approximately several 10 pm in depth).
(5) It is difficult to determine only from a single measurement whether several elements are combined or
whether they are in layers.
(6) Since detection efficiency of X-ray fluorescence differs greatly by energy, the ratio of intensity in X-

ray luorescence and the actual ratio of concentration do not coincide.

<Comments>
* The silver makie at measuring point No, | Embankment and that at measuring points Nos. 2 and 3 differ
slightly in Ag/Cu ratio
* The red material used at measuring points Nos. 5 and 13 is thought to be Hg-based material (vermilion).
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» The material added later at measuring points Nos. 6, 11 and 14 is not gold but Cu-Zn alloy (brass). At
measuring point No. 15 there is a possibility that calcium carbonate (gofimn) was added as well.

» Since the gold line on top of a shell piece was measured at measuring point No. 7, a great amount of Ca
was detected.

* The metal at measuring points Nos. 8 and 9 is copper. Although Hg and Pb were also detected, their ori-
gin could not be determined.

* The metal for measuring points Nos. 10, 17 and 18 is Cu-Zn alloy (brass), but the metal at measuring

points Nos. 20 and 21 is copper.
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Appendix 6.2. Investigation on the Materials and Techniques

Nobuhiko Kitano
National Research Institute for Cultural Properties, Tokyo

Samples for Investigation

For the fundamental analysis of the materials and techniques related to the makie decoration of the
Cabinet with Floral Design, investigation was conducted on 2 sample fragments obtained with the
permission of the curator in charge at the Ashmolean Museum. The cabinet is a typical example of what
is known as “*Namban urushiware™ (export urushiware of the early modern period) manufactured during
the Momoyama period (late 16th century — first half of the 17th century). However, it showed traces of
having been restored in the West in later years: most of its surface had been coated with Western material
and designs had been newly made on areas with losses. When the corner metal fittings were temporarily
removed in the process of its restoration recently by Yoshihiko Yamashita, the original makie coating was
discovered from underneath. It appears that the foundation that had been applied over the wooden substrate
was fragile here so that damage was serious; several small lifted fragments were also discovered. For this

investigation, 2 samples were carefully taken from these lifted fragments and analyzed as noted below.

Methods of Investigation
(a) Observation of the surface of the urushi coating, condition of the foundation, makie and raden
decorations
Alter first observing the surface of the urushi coating, the condition of the foundation, and that of
the makie and raden decorations with the naked eye, details were observed using VHX-1000 digital
microscope of Keyence Japan.
(b) Observation of the structure of the urushi coating
Fragments of urushi film approximately 1 mm x 3 mm that were sampled from under a corner
metal fitting were first mounted on synthetic resin (epoxy-type resin/Araldite GY-1251J.P Hardner
HY-837).Then a thin layer of the sample was made by grinding its cross- section and mounting it
on a slide. This was observed under a microscope in order to examine the thickness of the urushi
coating film, the structure of the coating layersthe size of pigment particles and the condition of the
foundation.

(c

—

Materials of makie powder and urushi for draft drawing

For qualitative analysis of the materials for makie powder and urushi for the draft drawing, detached
fragments of urushi film were first placed on a sample holder and then put on an X-ray fluorescence
spectrometer MESA-500 of HORIBA Electron beam (X-ray) was irradiated and character X-ray was
detected. Conditions for analysis were as follows: time — 100 sec., condition of the chamber — vacuum,
target — Rh, tube voltage 15 kV and 50 kV, tube current — 240 pA and 20 pA, intensity detected —
12.00 cps.
(d) Analysis of the major lipid component contained in the urushi coating film by pyrolosis GC/MS
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For detailed analysis of the major lipid component of the urushi coating film, a small sample
fragment was placed into a pyrolysis apparatus and thermally decomposed for 12 seconds at
500°C and then injected into GC/MS. The apparatus for measurement consisted of a thermal
analysis instrument (PY-2010D, Frontier Laboratories), gas chromatograph (HP689, HP) and mass
spectroscope (HPGS972A, HP). Ultra Alloy PY-1 (100 % methylsillicone, 30 m x 0.25 mm i.d, film
0.25 pwm) was used for capillary column. This analysis was conducted by the School of Science and

Technology of Meiji University and Takayuki Honda, visiting researcher of the Institute.

Investigation Results

(1) As a result of observation of the details of decoration on the object, it was found that the particles of

makie powder were uneven, including coarse ones and very fine ones (Fig. 6.26).

(2) The raden decoration had been made by following the procedures below. 1) Shell picces were directly

adhered to the substrate. 2) Sabi shitaji was applied to the level of the shell pieces. 3) The surface of
the raden shell pieces and the foundation were ground flat. 4) After slightly lowering the foundation (to
the thickness of the coating), black urushi for the foundation was applied. 5) The excess urushi layer
on top of the raden was thinned down by grinding the entire surface in order to expose the surface of

the racden.

(3) As a result of the observation of the cross-section of the sampled coating film fragment, it was found

that there is a great possibility of brownish doro foundation consisting of fine clay or diatomaceous
earth mixed with paste or animal glue having been used for the foundation. Nevertheless. since the
sample for analysis was very small, scientific discriminative analysis was not conducted for the
animal glue, paste or raw urushi assumed to have been mixed into the foundation. For this reason, the
foundation is referred to as “sabi shitaji,” which is the generic term for foundation using clay minerals

rather than “sumiko shitaji.” which is the generic term for foundation using charcoal powder.

(4) Hiramakie decoration was made in the following way: 1) Sabi shitaji was applied to the wooden

substrate. 2) A layer of thin black charcoal was applied on top of this sabi shitaji to produce black
color. 3) One layer of reddish-brown urushi was applied over this foundation to produce the black
urushi ground. 4) Red urushi was applied over this black urushi ground to serve as an adhesive and

the draft drawing. 5) Makie powder was sprinkled Tor hiramakie decoration (Fig. 6.27).

(5) As a result of X-ray fluorescence analysis of the makie parts on the fragments of urushi coating film

that were collected, gold (Au), mercury (Hg) and a very small amount of silver (Ag) were detected (Fig.
6.28). For this reason, it was confirmed that hengala wrushi, which is red urushi, and not shu-urushi
was used for the draft drawing and that a very small amount of silver was mixed into the gold makie
powder. This corresponds almost completely with the results of analysis performed by Yasuhiro

Hayakawa ol the Institute.

(6) As a result of PY-GS/MS analysis of the fragment of the urushi coating film, a peak that is derived

from urushiol, rather than from thitsiol or laccol, was confirmed (Fig. 6.29). For this reason, it is
understood that the black urushi used for the ground of this object is not urushi produced in and
imported from Thailand, Burma, or Cambodia or in Southeast Asian countries like Vietman but

domestic urushi or urushi coating material produced in China.
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Appendix 6.3. Report on the FT-IR of the Adhesives and Consolidants

Noriko Hayakawa
National Research Institute for Cultural Properties, Tokyo

Samples
A. Black adhesive undernecath a raden shell piece that was suggested to be an original material
B. Dark brown adhesive underneath a raden shell piece that was suggested to be a restoration material

C. Dark brown consolidant underneath a raden shell piece that was suggested to be restoration material

Reference materials
(a) Kokuso which is a mixture of wrushi, sawdust and wheat flour
(b) Shellac

Fourier transform infrared spectroscopy

Instrument : FT-IR 8700 (Shimadzu Corporation) with Dura sample IR attached

* The spectra are shown in Fig. 6.30 - Fig. 6.32.

» Spectrum of sample A had three strong absorptions : 1630 ecm™; 1010 ecm” that was assigned to C-O of
ether, and around 3000 cm'' that was assigned to O-H group. The spectrum pattern of sample A was
similar to reference (a) kokuso.

* Spectrum of sample B showed the same pattern as that of reference (b) shellac.

» Spectrum of sample C had two sharp absorptions at 2920 ecm™ and 2850 ¢cm”’ that were assigned C-H
to stretching vibration. Absorption band was also detected around 1700 ecm™' suggesting C=0 bond.
Sample C had been thought kokuso because ol its conditions, but the spectrum of this sample did not
correspond to kokuso spectrum,
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Table 6.1 Sﬁ”@‘ .
mmensions
L, WAy [
width (€™ Depth (€™ Height ™)
44.4 30.1 30.9

EHL G
including the metal fittings

SO X AR A

Table 6.2 . L .
i Measuring points for X-ray fluorescence analysis

{0 5iz i iy A
No.  Measuring point
| FhE i
‘ E mhdnkment silver malm
) {L Jj\“‘l} '?.?
" ...[ lower, silver maArc
3
4
3 Sldlk red
. el
‘‘‘‘‘‘ Gold color, later addition
7 Wl o
Bird feather, gold
" T4 R
llllllll Handle, metal fitting
9 |r ,.Ji\{‘” n[,
‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘ I}pm of the metal fitting
10 B <z L
‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘ (otm.r metal fitting S
0 R &t e
777777777 Upper parl gold, later addition
T L LU
Upper part, shell lost, brown
5 EOB KR
Next to the stalk, red lipe
R R G
Edge, gold, later addition
s e e
Edge, silver, later addition
6 BRI (X AR
Key hole (radiopaque)
17 L
Lock, washer
5 B g

Lock, washer
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k9 Pull of the drawer
o B WG BT
Lock, washer, bare metal exposed
N wis e wewmmg o
Lock, washer, bare metal exposed
Tablesy  HOE X RUPHTAL R _
Results of X-ray fluorescence analysis
Ao XM ul BE (eps)
WHERE swma yus # | i 473 il & ARG §n
No. Calcium  Chromium Iron Copper Zine Silver Gold Mercury Lead
(Ca-Ka) (Cr-Kat) (Fe-Ka) (Cu-Ka)  (Zn-Ka)  (Ag-Ka)  (Au-Lf) (Hg-L}) (Pb-Lp)
| 26.0 7.0 5.1 0.6
2 21.7 3.4 6.0 13.2
3 37 18 4. 67
4 486 0.2 0.2 16.9 12.6
5 46.1 6.1 73
6 773 2993 625
- e —— e
8 8.0 15.8 1014 46.4 10.4
9 18.3 14.8 1735.5 2.8 23,7 6.7
10 128 11452 1360 263 6.7
11 23.0 1954 443 9.7
12 16.3 102.5
13 1.9 57.8 5.6
14 67.1 130.2 25.7 8.1
15 124.2 2.1 12.7 0.1 0.2
16 286 1.6 18
130 8858 2433 30.8 5.6
11 1235, 0.3
1199.8
50 14611
s 1894
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a P800 Before restoration b 15 After restoration

Fig. 6.1 &1k Whole

a 15641 Before restoration b 1585 #  After restoration

Fig. 6.3 751 Back
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a 144400 Before restoration b {5 Afier restoration

Fig. 6.4 FEeoIESMLAES  Upper drawer

a W5 Before restoration b WP Aller restoration

Fig. 6.5 {0 e &t WA B fF 4T Je Bl

Lifted urushi coating film and traces of past restorations

a 15 Belore restoration b 15 {%  Afier restoration

Fig. 6.6 BRG] i L 04 PEREHZ K24 S0 J§ & GA A

Parts where raden has lallen and designs have been drawn with Western coating materials
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a MEEAT Betore restoration Adler restoration

Fig. 6.7 i 6o (CPE ] S IS B R 000 1 5

Restoration material from the past used on a lost area, lower portion on the right side

a IS Before restoration b {£{4 7%  After restoration

Fig. 6.8 f IS8 2 5 Rk IF S AR LTS B R 370020

Drawing of a design using Western restorations materials during past restorations, back

a {51550 Before restoration b 15841%  After restoration

Fig. 6.9 M HONAG gIZHL LS

Gold coloring material on the upper part of a drawer
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Fig. 611 2V—=x7 §GIXMHLKEMW B

LU RE R R RN 1 1 O T
Dust and Western coating materials that have accumulated, Cleaning, underside of a drawer, during restoration

inside the cabinet, before restoration

Fig.6.12 #V—=r% RKHF—y—r 15 Fig. 6.13 Moyl fsiip
Cleaning, border of the top board, during restoration Removing a corner metal fitting, during restoration

Fig. 6.14 BB ki- WO 0 B Fig. 615 ARtk LMo Kidha 1sdh
Using animal glue solution to consolidate raden Press-stabilizing raden with a wooden frame and bamboo
sticks
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F RIS i

DYEATE AN FREG XL 1sfp Fig 6.17 %z Lo e
Adhering and filling a crack, upper drawer, during restoration Using mugi-urushi to consolidate the urushi coating film

G 618 FREN V@R AERp Fig 6.19 £ fEpih

Kiwasabi, back, during restoration Urushigatame, during restoration

Fig. 6.20 fuii¥e 9 iAsaiits  1sidh Fig. 621 oL -8R ol LRSI deit s
Adjusting color, part on the back restored in the past, during Checking the position of the reproduced metal lock plate,
restoration upper drawer, during restoration
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Fig 6.23 WL MR 18k

Fig. 6.22 M@Iofh (Fh 5l r i s
Attaching a corner metal fitting, lower portion of the back, Paulownia box and the outer cover, aller restoration
during restoration
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0O XL I

Measuring points for X-ray uorescence analysis
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Fig. 6.27
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Observation of the top coating of urushi and makie and raden :
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decorations, enlarged
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Result of X-ray Muorescence analysis of makie powder
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Fig. 6.29
Result of PY-GC/MS analysis of a sample fragment of the coating film
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Fourier transform infrared spectroscopy, Sample A
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Fourier transform infrared spectroscopy, Sample B
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