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Conservation Treatment and Degradation Patterns of Woods 
Excavated from Daho-ri 
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Abstract 24 wooden objects excavated from Daho-ri were identified into 8 categories such as Quercus
spp. (37.7%), Castanea crenata (8.3%), Prunus (8.3%), Ilex (4.1%), Alnus spp. (25%), Prunus spp. (4.1%),
Zelkova serrata (4.1%) and Fraxinuse (8.3%). Physical properties of the above high water content, high
contraction rate and significant density reduction. As for degradation pattern, observation with polarizing
microscope showed significant decrease of double reflection phenomenon in most of the excavated objects
excluding vessel compared to other kinds of objects, and observation with SEM showed remarkable deg-
radation of organization structure including the 2nd cell wall of wood. Reagent can be easily penetrated
and diffused into the objects with high degradation rate, so it's beneficial to treat them with polymers
such as PEG#4000(MW:3,350), but in order to prevent contraction and change in shape, high concentration
of Reagent is required in treatment to hold wood organization structure.
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2. ��
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_1� ��� 8vb ³�L� u  �¢(5́ 5́
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°àb �V � á.�I4 Î^i â(F� 0.5 mm)b

ã# o�oßs äÊoß�� �$Lc mE �s m

E � â� �åb Î^L¦). )Û ��� Ü:L

¦)18).

o�`äÊoß 8¡ (%) =

  

 

á.�8¡ (%) = {R + T − (Ŕ T/100)} 

R : o�oß 8¡ , T : äÊoß 8¡ 
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Table 1. Identification results 

Species Number Ratio

  Quercus spp.
  Castanea crenata
  Prunus
  Ilex
  Alnus spp.
  Prunus spp.
  Zelkova serrata
  Fraxinuse 

  9
  2
  2
  1
  6
  1
  1
  2

  37.5%
   8.3%
   8.3%
   4.1%
  25%
   4.1%
   4.1%
   8.3%
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Í�L( %�� $ , BC�4 �T �5�4 Í 

�� g8 � ¸( �#B). P� �� �y, �#
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:é�w� �? Ì{g8 � 1015%� á.�8¡

 � 77%�M kO8v� �5�4 Í  �y, 18/100

� �#B d�� ��	�M Ì{g8 � 530%� I

8��ów� á.� 42%� �5�m 8¡ � 2.4


�S �y� 31/100�ò)(Table 2). kO _1� 8�

S���4y \�LS 8v� ��Q ��� )nL(

��	).

3. ��� �� ��
��� �Gê� 1-ês 2-ê�� ��%& 1-ê

   
Table 2. Physical properties of species

Species
Actual Density
(Fresh wood)

  Maximum 
Moisture Content

Cross Shrinkage
(Fresh wood)

Alnus spp.
Prunus
Zelkova serrata
Quercus spp.
Fraxinuse 

 0.095(0.5)
  0.110(0.59)
  0.195(0.64)
  0.242(0.78)
  0.157(0.65)

   657%
  1015%
   974% 
   530%
   625% 

64.81(11.11)%
77.04(−)%
56.95(12.01)%
42.63(17.38)%
58.13(13.21)%

Photo 1. Alnus spp., ×50, Cross nicol, Fresh wood(a), Archaeological wood(b), Cross section a-1 b-1, Radial section a-2 b-
2 and Tangential section a-3 b-3.
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� é©¼� ·�¸���� 
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é©¼ �I�� �( W�� P�4 _1 ��� á.

�I y� �u� o�.�I ��G! f�N ���

U$4�� �� �� �I� ��L( ����  !

)(Photo 1). ùú�ó �5�� ï" �� ���;p

� �( ��%ò�� _1��� �?4� ¥.� ï

º EF �î, &#( W¦)(Photo 2). I8��ów

� �5�� y� �u� ��G4� é©¼�I� �

�%ò�� _1��� �? á.�s o�.�I OU
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ó� �5�� {U$� �� ���;4� é©¼ �

I� ��	�� _1��� �? á.�I ��G U

$4 NLc [�� é©¼�I� ��%ò)(Photo 4).

Photo 2. Zelkova serrata, ×50, Cross nicol, Fresh wood(a), Archaeological wood(b), Cross section a-1 b-1, Radial section
a-2 b-2 and Tangential section a-3 b-3.
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+ �,� 9� db - 8 9ò). P�4 y�� �

Gê� . ®# 9)(Photo 7). I8��ów /� y�

U$� ,� . ®# 9)(Photo 8). �ûÂ�ó� �Þ

�� 2-ê� {U$ $  ��%ò�� y� �u�

Þ�I,y�� �Þ�W) 2-ê� . ®#9�M(Photo

9), y�� �Gê� Í0Y+ O&� 9). ��ls 8

v� $ nI� 1 -�, '�M ���� �;� $

 nIb %&W� �Þ�� �? 2-ê� �3� ��

$ %ò�M $3(S3)� {U$ 2�*�3� �3(S1)

s (& 9ò). �3(S1)s �G�3� 3� KH, '

� °4b ��LS 9ò). ��G� �Þ�� 3� �

� 4J� $ %ò). y�� °4b ��LS 9��

� �Þ�� ��G4 Í  $ 4 {N ü×�� 5b

ë 8 9ò). 

Photo 3. Quercus spp., ×50, Cross nicol, Fresh wood(a), Archaeological wood(b), Cross section a-1 b-1, Radial section a-2
b-2 and Tangential section a-3 b-3.
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Photo 4. Fraxinus, ×50, Cross nicol, Fresh wood(a), Archaeological wood(b), Cross section a-1 b-1, Radial section a-2 b-2
and Tangential section a-3 b-3.

Photo 5. Zelkova serrata, Radial section, SEM×1000, �
Hypha in fiber.

Photo 6. Alnus spp., Cross section, SEM×1000.
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