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Conservation Treatment of the Collections Acquired Recently
- focused on the collections of metal -
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Abstract For exhibition, conducted conservation treatment for a variety of collections acquired at home
and abroad such as metallic objects, wooden-ware, paintings and lacquer-ware. Conservation treatment
methods for 42 metallic objects were introduced for material types. X-ray and microscopic method were
used to identify the current state of the collections and in some case if necessary, various foreign particle
removing and stabilization method were used depending on material type. Historical data were stored
and exhibited to public.
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�) ` � 10I!" ��:�( >�" ��� ��1).

�Fm �X!" }V�~!e vF X}H�( ��6

' Fm% ��wi� X�N @� } /¡�. Q3 X

}o�H�(Photo 1)( ��6' Fm% ��wi( F

�!" ¢£�¤	 ¥¤( X�¦H §¨h ro¡�

(Photo 2).  

X% c& ©ª� XYH«" �Fm( X} >�%

F��i ¬i­ 6� > �	 ®¯h >�( °& �

Fm ±
 JA�� �' !" ²³/«"  % ´µ

�] ¶n�de §¨�� ·6 pC� ro� >i/


 [J ¸��. Q3 ��wi� X�N � >�% �

�( F�!" ¥¤( X�Fm¹i §¨h [J º�. 

Table 1. List of artifacts with recently acquired collections 

Material Item Quantity Size

Gold
����(Ear-rings)
����(Ornaments)

9
1

L 6�9 cm
L 12.7 cm

Gilt Bronze

����	(Buddhist Sutra Case)
��
��
(Standing Bodhisattva)
������(Standing Buddha)
��
��
(Seated Bodhisattva)
�����
(Standing Buddha)
����� � ��� ���(Lock and Support Materials)

1
1
1
1
1
2

H 14.5 cm, W 37.1 cm 
H 12.5 cm 
H 19.3 cm
H 39.5 cm
H 16.2 cm
Lock L 20.3 cm 
Doorpull Dia. 8.4 cm

Silver

����� !"� #$(Bracelet with Lotus Scroll and Birds Design)
��� %"� ��&(Knife Cases)
����� '()� *+,(Bottle with Lotus Scroll Design)
����� -.� /0(Incense Box)

1
2
1
1

Dia. 8.5 cm
L 21 cm, 29 cm
L 7.7 cm, W 4.7 cm
Dia. 5.7 cm

Bronze

��1�(Ladles)
��1�(Ladle)
��2+1�(Ladle)
3�4�5678/9(Burner with Three Legs)
3�:;0(Covered Bowl)
3�<=/9(Incense Burner)
�>1"�(Mirror with Inscription of ‘Goryeogukjo’)
3�%?��(Finial in Shape of Dragon Head)
3���(Buddhist Gong)
3��6!9(Burners)

3�@(Bowl)
��(Mirror)
A�(Seals)

5
1
1
1
1
1
1
1
1
2

1
1
2

L 17.5�33 cm
L 46.2 cm
L 22.2 cm
H 8 cm, W 16 cm
H 14 cm, W 16 cm
H 17 cm, W 22 cm
Dia. 14.7 cm
L 24.7 cm
Dia. 44 cm
H 19.5 cm, 20.5 cm
Dia. 51 cm, 51.5 cm
H 10.5 cm, W 14.5 cm
Dia. 23.6 cm
H 3.3 cm, 2.4 cm
Dia. 4.8 cm, 2.5 cm

Iron B�CD(Candlestick) 1 H 39.5 cm, W 24.3 cm

Photo 1. Ear-rings after treatment.
Photo 2. Micro-photograph of ear-rings (×5.04). Malachite
is observed in gold layer.
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�X!" } h >�% » Hr( ¨r% ¼N l

!" ½¾�� ¥¤( H�� }d _ �¿� �IN

À~6, ��( F�!" ]X¦H §¨h X}o�H

�% ��6'( F�Ái| �n Â�� �IN À~

�. H� J� ¨rH Ã/¡Ä X}o�H�(��ÅÆ

��)( .qy' ��% �Ç, È�.

1.1. ��� ��
>� ¥¤N É6 �
 H��N �' z ÁÊ!"

}d/¡!� Q3 ���� X�N ÀË ��( °&

X�( ÌÍ� >(/� H��N VÃÎÏ
 }d/¡

�. H�� }d ÁÊ% ÐÑÒ� �Ó�ÔN  Õ F

¸�K ¤ÖHe ×N H�/1 JØ
 ��� X ¥¤

( H��N }d/¡�. �Fm( .qy'�	 H�

� }d � �M: �
 l% ³� ÁÊ�	 Ù� ÁÊ

!"  �{ eJÚ /6 JÛ/¤ Ù� ÁÊ% Ü{Ú

­ ��
 lH�. Hl% ¾i XHe X� ` vF�

	­  ��
 lH ÝÞ� ��� �Ë >��	] 6

���Ú­ ��. H�� }d ß �Ó�Ô mà�¿,

�Ó�Ô áÇ§ �¿!" >� ¥¤, MâFm� ã

Ý�
 ÐÑÒN äC3 }d/¡�.

1.2. ��� 	

���� X�N ÀË ��6'( °& �F ��w

i( F�H åæ�6 �~!� H� çè ¥¤( X�

H ¨rh ro¡�. H� �� Vé" �}\( ©ª

�y'}z B.T.A. �ê[3% Benzotriazol in Ethyl

alcohol]� >�N ëìíî/6 7v� ��ì ro" Á

é/¡�a).   

v� !" X�N ïí� �ðX}(ñò, óò, ô

ò `) >�% â� R{ F�� �� õö(÷øùú)

H û RU  �s� ro" ®¯h�. u�e F�(

ª]
 c��° Y( F�z^z üwHp(Cl−)( ý

]� çè ÃW{� �] ��. �ðX} >��	 J

� éþ z F�H ÿ" ���[Paratacamite, CuCl2�

3Cu(OH)2]H� ���H f�/¤ XY ¥¤� �%

��� J�J ��
L H�� �r% 	]J $%

�°�	 .� 
Y3 åæ�6, f�(��) 
: �Y

/
 Vé/i ¬!¤ ��v �" >�� ?�H e

�] ��.

��� Ái� 0� �� z Vé
 >�H .�h

�°N ��� �V� ro" >i/
 lH�, H� �

��H f��~N °&( é�Ê% f�F0( ü��

N }d/
 lH�. v� !" �V�'Ý�(Benzot-

riazole, B.T.A.)N H�� >�( ©ª� y'ÁÊH *

��
L H
 B.T.A.� ?'| �ð:� Cu-B.T.A. �

N ­�� üb _ �F F�z^( AµN �¾/


lH�. H �% T��H� � !" ©ª/1 jk i

Y�� ��� >�� �{ .s� )�N ��. �F

 z y'Ê!"
 ��� f�Fm( F��N �' 

!" }d/6 H��  �%(Ag2O)N !" ��� F

0( üwHpN ü�%(AgCl) no" é�(#$)/d

e ��% ��(&')� F(:� }d/
 ÁÊ `H

��. H�� �Ð' ��êHe )b�� H�� Ìü

y'ÊH �!e �ðX} >�( °& XYwiJ ³

��6 X�} >�% ]X�H ¨r* JÛ�H $�

��� }� !"  �h�2-5).  

1.3. �� 	

©ª� y'� a�� >�% H� ¥¤� .s Ü�

H n�h l!" 1+å�. u�e ,- >�% 6>

( XY�H ºH .�h roH� ör �F �°�

4®�� �6 K�, C: ` H�� (� §¨H &�

�«" .s Ü� n�, »T� Ù�y'J �M/�.

H� 0{ Ý/01 ð��i(Paraloid B-72)� Xylene

� �{:2 �i�ê� >�N ëìíî� ß ^��

V /1 Ù�y' /¡�b). 

1.4. �
���
�Fm( X} H�% �nN >i/6 �6 ¨rH

¼~!e ���H F3 ��6'
 F�i6 X�H §

�h roH«" �ð�Â�H �M/¡�. H�( �ð

% /�N ºH 4i ¬!«" J)�H $% cellulose

1 �(}(cemedine-C)� *�/¡!� microballoon,

©�� 5ð/1 �ð/¡�.  

�Fm( §¨ >�� �� �ð% J)�N 6�/

1Ú­ ��. ����	
 �" J)�H �
 cellu-

lose1, Ý/01 �(}J *��6 �!� epoxy1

ð��i
 �M� °&� �/1 �w6­N *�/

6 ��7).  

2. ��� ��
X�} >�"
 X�.7@r, X�^�8, X��

��� ` 7I!" ]X¦H Fm !" ¨9h ro¡

�. Q3 X�^�8( °& �'  �9� ({ ¨r

H v�:�
 lN ;©!" ·
 <z� � �~�.

a)�� ������ 2	 
� �
�� ��� ��� ����� ��� 1	�� ���� .
b)�!"�� #$%� Paraloid� $�� &'$�, Aceton, Xylene, Ethyl alcohol (  )�� $�� �* +,, -. /0, 1
2 34 (5 �6�7 �� ������ Xylene5 #$�� � 6).  
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?@ =: H� ¨rh l!" ®¯ =:� ¨r�~�

� .� �'wx, RC�J� ({ �>/
 y'h l

H ��z!" ½¾h�.  

X�>� � X��Ç.7?r(Photo 3)% �TH <

+å .�� Z@H, AB, CÍ `H ��/
 ���

� ��. DEÊ!" �V� Tr ¥¤� F�N H�

{ X�N @GÄ l!" ½¾h�. jË àH, I¤

( J' Fm� �V�í!" �K ?�N 1��L M

K N H �6 I¤�
 �O �@: ��h �ï N

 H .H6 ��. ëP(QR)��% ,À 19B( A�

H �!e 1B­H ãÝ�!� VWH c& ÂS/6

ªU/1 $% �V�TN M/
 lH�. >�( ro


 ��F�H ��/
 ���6 �~!� X]X¦(

�Í ): Ã/1 I¤( °& ]X, � ,À ÌÍ/6

U%  �?'(CuO : Tenorite) ¦H ¸�e ��.

ro V*�,� ¯�" y' ÁîN Vª/¡�. �

�� >�� �� y' Áî Vª: àW.� �M�

l% ,- ^�� X ãY � �
 y'ÁÊH Vª�

�Ú ��
 lH�. :�, �T, i� ` 1� Ji H

>" z{ uZh y'J H[� °& >� ^\� Ã

W� C]N �� ^ ÝÞè _H` � ¼
 *oJ f

�/� ��H�. H >�( y'� ��	 �IN a

*ö% v� !" *��
 �Ó�ÔH �� �é


C], ���( ©ª� _ ÌÍ�
 X]X¦( �(H

~�. Q3 F�� �� �Ó�Ô( C]N :b/� 0

{ cd �' Fm( �� �Ó�ÔN e� �fN <

z� �, HrH fg�i ¬Ý �Ó�ÔN  �/�

" �ª/¡�. X��Ç.7?r( y' ��N wB

/¤ �Ç, È�. 

2.1. ��� ��
¥¤� e��
 H��N ¤Ö� �Ó�ÔN  Õ

�¿/6 ¾¾/
 6(h F��N MÎ� H�{ }

d/¡!� vF �h�
 ���N }d/¡�. X�

^�8 ` �Ë X� >�( °& �FmH ©ª/6

]X¦H H� >9�� ¥¤N �Ó�Ô" �¿/1

H��N }d/¡�.  

�¿ � �i�
 X]X¦N �' �(/¡!� �

( ÁÊ% �j Fm� ±
 ­- paraloid filmN k6

Ý�lN  Õ 6(:m�. �j X]X¦N �' �(

/i ¬!¤ ·
 ÌÍ�6 ��ð% » �n� ���

]X¦N oõ �(, 6ª:2 ß H��N }d/1Ú

��.

2.2. ��� 	

X� >�% �F( �� F�H �}J �«" �

��©ª}(3% Benzotriazole in ethyl alcohol)� (�

y'J �M/�, p( ����	( y'| È% Á

Ê!" ©ª� y'� 9:/¡�. u�e �� ��

�Ó�Ô( C] ��� �:� íî/i q/6 r%

:� �© ëìíî ß ^��V /¡�. �V � ¥

¤� ��h B.T.A. �ª% �Ó�Ô" �¿ }d/

¡�.

2.3. �� 	
 
�F >{ ��( �¾N 0� .s Ü� n�, X

Photo 3. Seated Bodhisattva before treatment. Photo 4. Seated Bodhisattva after treatment.
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]X¦( ÌÍ Ái� 0{ Ý/01�i(Incralacquer)

� ×!" fè�6 ^��V/¡�(Photo 4). ���

�	
 paraloid B-72� �� �}" XyleneN *�/

e X��Ç.7?r( °& B.T.A.� (� ¥¤ ©

ª� y'��H rÝ B.T.A.� 3% í>� Incralac-

quer� H�/1 Ù�y'� 9:/¡�. Incralacquer

� *�/¡N °& ¥¤� stH º6 B.T.A. �ª

H ãÝ�
 °&J º!«" ¥¤N ª'/1 �~�.  

2.4. X-� ��
X�.7?r, X�^�8( �F?V, u� `N �

h/� 0{ X-O vCN 9:/¡�. �� wiJ �

Fm F��i ¬w6 X]XH �� �!«" Soft X-

ray"
 vCH ��" Hard X-ray� H�/1 V*/

¡!� V�% Table 2| È�.

X�.7?r(Photo 5)( X-O vC �, x', yz,

A Fm( �FJ R� �� DEÊ� ({ } h l

N � � �!� �V: �K �ïJ .H6 �!e u

�% e{ei ¬w�. X�^�8(Photo 6, 7)
 �F

( �8 ?�, @8 Fm ` �F?VJ X e{e �

!� �V: �K l!" .H
 �ïJ ��. |� §

¨�� �ðh Fm] Oþ/
 e{e ��.    

3. ��
%} >�% %}]X{®�=á� ¥n�, %}]X

{®�V� AB ` 6I!" �F�	 �Fd!" À

}+ $
 _®:~6 �: ¥¤dN ªU/
 VW/


 {®�Ê!" ��� ��N <K lH�. ,- >

�H ¥¤ C\� X]XN /¡Ä l!" .He �

�
 _®Fm( ]X�H ºH ¨9h roH6 %w

iJ  ��¤	 U
 ¶��~�. %}¥n�( °&

§¨F 1� �H ab �r( �(}" �ð�� �

6, ¨9h ÿ� FmN �6" VS/
 Â�{ �%

ro¡�.  

%% A� Y(  w| ·
 �f/i ¬i­ üwH

p(Cl−)He � Hp(SO4
2-)H �6 q�/
 �°�	


 ·
 F�h�. U%�( F��% ¥¤N äC3 É

� %N .s{ �
 )�N /i­ F��" z{ �

F( ªU� ��N �h/� �nde �nN ieé


 {é
 °&�
  ��N }d� �MJ ��. |

� Cl−( C]� (� .è� F��% %N mE" ­

�� >� ^\( nr�õ �Ý� � ¼N ª]( Ã

W� ¨rN @� � �!«" �¸:  �� Vé�

²/1Ú ��.

X� y'h >�% ¥¤� X]XH �� �!e X

]X¦ 0� U%�  ��H É6 �� H  ��¦(

Table 2. The conditions for radiography

Object
Voltage
(kVp)

Current
(mA)

Exposure 
time(min)

Distance
(cm)

Seated Bodhisattva gilded 270 5 7 80

Gilt Bronze Lock 270 5 2 60

Photo 5. X-ray image of Seated Bodhisattva.

Photo 6. Gilt Bronze Lock after treatment. Photo 7. X-ray image of Gilt Bronze Lock.
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}d� y' �IN À~�. Q3 X]X¦H ±6 �

�H ÂS/1 �Ã� �(� ��1Ú­ ��.  

H� >� � %}]X{®�=á� ¥n�(Photo 8)

( .qy' ,ªN 7�.¤ �Ç, È!� X-O *

åN .¤ Â� F0| �ð F0� ·
 <z� � �

�(Photo 9). 

3.1. ��� ��
%} >� �Fm� q�/
 X]X¦N ¨r:~i

¬� 0{	
 WP� �(J �M/� F�(� (�

z0 z ¨r% Ü/1Ú ��.

¥¤( U
  �h F�� }d
 oõ ¤Ö, ×�

�Ó�ÔN  Õ ¥¤N �iË ß }d�i ¬
 Fm

% ³�( ÐÑÒN �J/1 �¿/¡�. ,- >��

�� �' z �¿% Ot� � �
 J� �% ¾1

�	 : /1Ú ��. �¿ ß ¥¤( ÐÑÒN �Ó

�Ô mà�¿, áÇ§ �¿N 9:/1 }d/¡!�

^��V:m�. 

 3.2. �� 	

%} >�% :�H ��¤	 ¥¤H ·
  ���

U
 ¶��. H� Ái/� 0/1 Ý/01 �i

(Palaroid B-72)� XyleneN �}" ��y'/1 .s

Ü�N n�:� �~�.

3.3. ��
z� =: >9 F0
 �6" !"� �~6 ��(

§¨ F0
 �(}" �ðh ro¡�. �ð�Â�h

FmH Fª</6 no]  ð/i ¬Ý �(}| Â

�}� }d/6 � ,	N �Ý�~�.  

Â� ,ªN ��3 wB/¤ �Ç, È�.

� �6" !"å FmN }d.

� Aceton� �JÀ� vF Fª</
 �ðh Fm

N m'(Photo 10).

� §¨F0J �!«" ii�" �F 6ª.

� m'h tN cellulose1| cyanoacrylate1 �(}

� H�/1 ª</
 }0é� �ð.

� /
 >9�� no� � � ¼
 Fm% ��t

Photo 8. Bottle with lotus scroll design before treatment.

Photo 9. X-ray image of bottle with lotus scroll design.

Photo 10. Bottle with lotus scroll design  separated. 

Photo 11. Bottle with lotus scroll design after treatment. 
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( R�� F0� 9'�!" �N j ß �6 �

� } . 

� 9'� � �F� Hn}� ÿË ß epoxy| d�

� 1�� �� Â� F0 } .

  Â� F0� ��� ¡¢ ^Ë ß cemedine-C|

���(}� H�/1 �ð.

£ Ý/0, Xm `N *�/1 !�(Photo 11).

H �( %}]X >�( .qy' ): 0| È%

ÁÊ!" y'� /¡!� ±% X]X¦( >9N Á

i/� 0{ �Ã� �(� ��¡�. ¥n�( °&

§9h FmH /6 ��H ÂS/1 Â�/
 ÁÊ%

0| ÈH �N j ß �ð/¡!e, %}]X{®�

O� ]ð( °& ¨9h FmH  6 ��H ¾�/

1 %½N ¨9F0 /�" �¾/1 Â�/¡�. �

¾h %½% >�( ���" O ,�N ÇW/1 �

��(}| epoxy" >�� �ð/¡!� Xm, Ý/

0¤è" !�/¡�. X]X >�( Â��
 XmN

*�/1 �d'�	 ;© �PH JÛ� ª]" !�

/¡�.

4. �� 
�}>�% �}�^ ` 19I!" �Fm �'wx"

¥¤� º% H��H q�/e änN H�6 �!�

¥¤�
 ��>��	 v� !" �h�
 ©ª� F

��H n��� ��. H � J� ÃW� ro� .H


 l% ��­^¥W�¦]"(Photo 12)" ¥¤� â

�H §� �6 ��� ���H �h�6 �!� �d

�'J �¾h roH�.  

�Fm( ��% malachite, cuprite, tenorite ̀( ©

ª� F��N ÎÎ" ��:� �F| �¾/
 lH

v� He c��° ` �F( C]� ({ ÃW� F

�N v!~
 °&J º�. H�� }d
 H�� ©

ª� F��N ¨r:~i ¬6 H�� _ ���, È

% F��N }d/
 ,ªH� ©ª� F��( ¨r

% �F� �Ë F�N v!~
 �zH * � ��.  

ÁÊ!"
 MÎ� �" H�/¡!� ¾¾/
 6(

h °& é,� w]?(micro vibrator)� H�/¡6 �

Ó�Ô" �¿/¡�. H�� }d ß Ý/01 �i

(Paraloid B-72)� XyleneN �}" /1 ëìíîN 9

:/¡!� ^��V� 9:/¡�.

�d �'J �¾h roH«" epoxy �i(DEVCON

5 min)� microballoonN ´å/1 �ðN 9:/¡!�

rF( ‘¨’^ � vF §¨�� �9h Fm% epoxy

�i(SV427 & HV427)� m!©�� ©� Â� ß !

�/¡�(Photo 13).  

5. ��
â} ª�
 �n( 4î 0� �«H ¬Ý �6 u

0� �: ,�(  % 4î, á­H 4îH �� á

� ­
 �� �!� u �0� ��N � l!" á­

H FmH m'�� �~�(Photo 14).  

änN H�6 �!e �n 4îFm( F� vFJ

�Í�� �!� ��� H��H e� �
 roH

�. â( ¥¤% c& ©ª{ .H
 U% �( F�

�" É1 �� �F( F� &�
 c&  % l!"

.H� H
 c��� fgh >��	
 .� ¸�

�rH�. çè	 H�� }d _ �Í�6 �
 �(

6ª, m'�� �
 á­H( �ð� �IN À� y

'/¡�.  

MÎ� H�/1 á­H �F| ®<� ¯� �
 H

��N }d/¡6 F¸�K ×!" °�± ß �Ó�

Ô" �¿/¡!� F�( �Í� �(� /¡�. m'

�� �
 á­H FmN epoxy �i� ´å�| m!

©�� 5ð/1 rF �:,�( 4î 0� �ðN /

¡�(Photo 15). 

Photo 12. Bronze burner before treatment. Photo 13. Bronze burner after treatment.
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» Hr( F� åæ% ¼N l!" ½¾�� Ìü,

©ª�y' `( Vé
 9:/i ¬w�. 

III. 	
�

Hr, ÈH ;<=7 <>�-?@>�ABCD( C

:� 0� .qy' ��N �T/¡�. QPC� C:

�
 >�% �Fm �¥ z >�" u JéJ c&

/�, çè	 .qy'/
 ,ª�	 »² �Ã� �(

� ��1Ú ��. H� QPC ): X�, %}]X `

¨r�� ³K >��H ºw6 ��� >�H y'�

~�.  

X� .qy'�	 �IN a *öN ´Ji" ª'

/1 .¤ �Ç, È�.

1. >�( �� ro
 >�( y'� p	 ª</


§µ/� 0{ ;©�h, ��° �h, X-O V* ` �

�� ��N :]/¡�. H� ÿO!" ]X _ �(

ro, F� ª]� ½¾/1 y' �#N ��/¡!�

�'wx, RC�J� (� .qy' �, `N U¯/

¡�.  

2. H�� }d: %}� ]Xh >�, ÈH ¥¤H

²³� >�� �� y'� �(� ��¡!� JÛ�

�'  �9H  % ÁÊN ²/¡�. 

3. ,- XY>�% ^�1� q�/6 �Ä ro"

�_ÝJ�
 ��N Ji6 �!«" H� �� 0{

©ª� Vé� /¡6 �F�°N �¾/¡�.

4. C:� 0� .qy'� �� Â�% 66¶ , �

T*  )d� ·¸/i EÝÚ ��. u�«" ,��

i ¬% ¹0 ��	 JÛ� �w�( Â�N /¡!�

�º^�
 >�( no� ª</
 C»/
L �IN

À~�.  
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Photo 14. Candlestick before treatment. Photo 15. Candlestick after treatment.




