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Abstract The purpose of this study is to evaluate the effect of ART-SORB which is commonly used in
museums and galleries at home and abroad including National Museum of Korea, so as to collect useful
information to control micro-environment. Experiment was conducted in air-tight condition in order to eval-
uate only the effect of ART-SORB excluding any influence from outside factors. A certain amount of ART-
SORB considering the case size and ART-SORB in cassette type were used to evaluate the humidity con-
trolling capability. The result showed that target humidity was reached in 10~17 hours in case of using
corresponding amount of ART-SORB to the cubic volume and in 5~6 hours in case of excessive use of
cassette type ART-SORB. And it also showed that humidity can be controlled in the range of RH 50~70%.
In addition, ART-SORB was excellent at raising humidity at low humidity and poor at high humidity. There-
fore, ART-SORB turned out to be an effective humidity buffer for controlling micro-environment of such
artifacts as wooden ware, lacquer ware and paintings, which require high humidity. However, unfortunately,
there are some difficulties in applying this result to real condition, given the fact that this study was conducted
under firm air-tight case. Therefore, ART-SORB can be fully effective only in firm air-tight case.
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� ���� �� ��: ��� �	��

E� M-Valuea)x � @AB%n CD23 �'. �	�

�( �. A-type, B-type, AB-type$% ��2y A-

type( 50%�� ���;�n, B-type( 50%�# ��

�;�n ��
�o�� g3 AB-type( �' �( �

��;�n �4 � type4 �m: xL 9A�$%n

ART-SORB� AB-type� x�'3 � 
 �'4). �&

��-9u(ART-SORB)�  G¡ CD�� G$y �

^¢ �£%n ¤¥� D�& �m� �� ¦ CD�;

x §"23 �'.

¨ ��( ©ª���: F«& ©�¬ ��� � �

­��n ������-9: ;�d CD�3 �� �

�-9u(ART-SORB)4 ®�! ¯X�d �' ®°G$

% CD� 
 �� *±²³! ´G�3² �� µ�'.

��( ¬*4 18: ¶u�·3 ��-9u¸4 ®

�! �' X§�h ¯X�3² 56-¹��n 
º�

»3, ���  G� F�d ��b)�¼ � ¸ CD�

* ½	& �^¢(casstte)�£4 ART-SORBr ���

g*! 3�& X�4 ART-SORB4 ��-9 ¾�¯X

� "�d ���»'.

II. � �

1. ����
��� CD& ** � B³� Table 1� \¿�À3,

���Á� Fig. 1, 2r Â'(Photo 1~3. Ã-).

2. ����
2.1. ���

ART-SORB� Ä�� ��� V
 �h! -X�d

CD� 
 �� 
��4 xÅ X�! -9�� Ä��

��4 ART-SORBc)! u- � 
 �h l'. �Æ&

Ç7: �D�d È ��É ART-SORB4 ��-9 ®

�� "& ��� x¾�h l'.

2.1.1. ART-SORB �^¢ ¸R*

Ê 40% RH ART-SORB �^¢ ¸R*

�ËD ART-SORB(60%-1080 g)! ¹-�Ì �Í��

40%-980 g4 -�u! ¸RÀ'. 

Î 60% RH ART-SORB �^¢ ¸R*

�ËD ART-SORB(60%-1080 g)! ¦"% CD�»'.

a) M-Value� RH 1% ��� �� 1 kg� �	
� �
� ���� ����� �� M-Value� ���� �� RH��
� �� �	��  !" �#��.

b) ART-SORB $% &�� 0.5~1 m3' 1 cassette( ��� )*+ ,�. -./� 01 02� $%� 34567� 89
� 1 cassette� ART-SORB� 10:20; ��� <�  =�. > 02�?� 1 m3' 1 cassette� ART-SORB� &���
@A B CDE ART-SORB� F" GH@I�.

c) ART-SORB Humidity/Weight Graph�? 40%J980g, 50%J1040g, 60%J1080g, 70%J1220g� 1KL. 

Table 1. Instruments and materials 

 ���� � ��  �� � 	


� �
���(����) 32�44.5�26 cm, �� 2.5 cm
� �/�����
    (Data logger)

TH-3, ��SI ! 

" !��# ����$
    %&'()
    *+/,-�

SATO R-704
OHAUS

 . ��/0�
     (ART-SORB) 
     60%RH

ART-SORB(Full-cassette type), FUJI 
SILYSIA CHEMICAL LTD.(��) 
11�33�4 cm, 1080 g

Fig. 1. Testing set for buffer capacity at natural RH.

Fig. 2. Testing set for buffer capacity at 84%RH.
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Ï 70% RH ART-SORB �^¢ ¸R* 

�ËD ART-SORB(60%-1080 g)� ÐU
! ÑÑÒ

Óx�d �Í�� 70%-1220 g4 -�u! ¸RÀ'. 

2.1.2. 56���  G¡ X�4 -�u ¸R*

      (40, 60, 70% RH ART-SORB)

56���  G� Ô� -�u X�( ��n u-

& È ��É ART-SORB �^¢�n  G¡ CD�d)

: +[�d Õ�� Ö� ��� CD�»'. 

2.1.3. KCl(84% RH)O<PDQ ¸R*3)

3�-¹(84% RH)�n ART-SORB4 ®¾: ¯X�

* ;�d KCl O<PDQ: u-�d CD�»'. Ð

U
 736 g� KCl 264 g: ×� 84% RH4 KCl O<

PDQ: ¸RÀ'.

2.2. ��	
�� 
�
È �Í��É ��-9 ®�¯X ��: ;�d 5

6���� � ¬*()f)4 eØ��! ¯X�»$y,

¯X)*� ÙF��: ./ GX*�$% [Xl 5~7

W �Ú$% �»'. �' ^�GH ���X( ÛÜr

Â'.

2.2.1. �^¢Ý; ��-9 ®���(Fig. 1. Ã-)

Ê 40% RH ART-SORB4 ��-9 ��

Þ ¬*()f)4 eØ�� ¯X�� ²**ß e��+

! CD�»3, 56��� �4 eØ�� ¯X( Data

logger! CD�»'. 

Þ 56��� w: 1�� àI�d �� eØ��!

¯X& 'á �n -9l ART-SORB(40% RH)! âã

�3 w: ä6å'.

Þ 7W �� æ )f4 eØ�� f<! *ß& e�

�*ß r Data logger! ç
�d -�u� 4& 5

6���� ��f<! Fè -C�»'.

Î 60% RH ART-SORB4 ��-9 ��

Þ ¬*()f)4 eÞ�� ¯X�� ²**ß e��

+! CD�»3, 56��� �4 eÞ�� ¯X(

Data logger! CD�»'.

Þ56��� w: 1�� àI�d �� eÞ��!

¯X& 'á ART-SORB(60% RH)! âã�3 w: ä

6å'.

Þ5W ��æ )f4 eÞ�� f<! *ß& e��

*ß r Data Logger! ç
�d -�u� 4& 56

���� ��f<! -C�»'.

Ï 70% RH ART-SORB4 ��-9 ��

70% RH ART-SORB! �D�d ;4 ��IJ� i

W�h Lº�»'.

Þ 2"4 Data logger! )f� 56����� éÁ�

3 56��� w: 1�� àI�d �� eØ��!

d)Mb) NO

Photo 2. RH Controlled ART-SORB (40%, 60%, 70% RH).

Photo 3. Experimental set.

Photo 1. ART-SORB (1 cassette & some in bowl ).
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¯X�»'.

Þ �n -9l ART-SORB(70% RH)! âã�3 w:

ä6å'.

Þ 7W ��æ Data logger! ç
�d -�u� 4&

56���� ��f<! -C�»'. 

2.2.2.  G¡ X�: CD& ��-9 ®���(Fig.

1, 2. Ã-)

 G¡ X�4 ART-SORB! CD& ��-9 ®�¯

X ��( W�-¹�n 40, 60, 70% RH% ��x -

9Øv 2� ®�� "& ��[Ê-Ï]� H;G$% ¸

ê 3�(84% RH)#£�n4 È ��É ART-SORB4

��-9 ®�� "& ��[ë-ì]: ���»'. 

Ê 40% RH ART-SORBX�(37 g/0.0377 m3): �D

& ��

Þ G¡ X�4 ART-SORB! CD�d �^¢Ý;

��-9 ®���� iW& IJ$% ¯X�»$y,

40% RH ART-SORBX� +[,( 'á� Â'. 

<40% RH X�> 1 m3:980 g = 0.0377 m3:X

Î 60% RH ART-SORBX�(40.7 g/0.0377 m3): �

D& ��

Þ ;r iW& IJ$% ��-9 ¾�: ¯X�»

$y, 60% RH ART-SORBX� +[,( 'á� Â'.

<60% RH X�> 1 m3:1080 g = 0.0377 m3:X

Ï 70% RH ART-SORBX�(46 g/0.0377 m3): �D

& ��

Þ ;r iW& IJ$% ��-9 ¾�: ¯X�»

$y, 70% RH ART-SORBX� +[,( 'á� Â'.

<70% RH X�> 1 m3:1220 g = 0.0377 m3:X

ë 3�-¹�n 40% RH ART-SORBX�(37 g/

0.0377 m3): �D& ��

Þ Data logger! )f� ��� ÈÈ éÁ�3 KCl

O<PDQ4)(84% RH)D*! àI& í% îãå'. �

ï 37 g4 ART-SORBx ð¼ Õ�� ñK�òóW%

ôn îã& æ w: ä6å'.

Þ 1W æ 56��� w: õ  j( í% O<PD

Q D*ö÷: ø3 ART-SORBx ðù�� Õ�4 ó

W: úû'(Fig. 2. Ã-).

Þ 7W ��æ Data logger! ç
�d 56����

��f<! -C�»'. 

ü 3�-¹�n 60% RH ART-SORBX�(40.7 g/

0.0377 m3): �D& ��

Þ Data logger! )f� ��� ÈÈ éÁ�3 KCl

O<PDQ(84% RH)D*! àI& í% îã&'. �

ï 40.7 g4 ART-SORBx ð¼ Õ�� ñK�òóW%

ôn îã& æ w: ä6å'. 

Þ 2W æ 56��� w: õ  j( í% O<PD

Q D*ö÷: ø3 ART- SORBx ðù�� Õ�4 ó

W: úû'.

Þ 7W �� æ Data logger! ç
�d 56����

��f<! -C�»'.

ì 3�-¹�n 70% RH ART-SORBX�(46 g/

0.0377 m3): �D& ��

- ;r iW& IJ$% ���»'.

III. � �

1. ����� ��	
 ����
Ê 40% RH ART-SORB4 ��-9 ��(Fig. 3. Ã-)

Þ wàI� 22% RH»ý �� ��x ART-SORB

Fig. 4. ART-SORB controlled 60% RH of buffer
capacity at natural humidity condition. 

Fig. 3. ART-SORB controlled 40% RH of buffer
capacity at natural humidity condition. 

Fig. 5. ART-SORB controlled 70% RH of buffer
capacity at natural humidity condition. 
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âã � wä6æ 5��� ��2�n 48% RH� �

cæ +t WX�h v 2À'(7W�).

Î 60% RH ART-SORB4 ��-9 ��(Fig. 4. Ã-)

Þ w àI� 33% RH»ý �� ��x ART-SORB

âã � w ä6æ 6��� ��2�n 57% RH� �

c�»$y +t WX�h v 2À'(5W�). 

Ï 70% RH ART-SORB4 ��-9 ��(Fig. 5. Ã-)

Þ w àI� 27% RH»ý �� ��x ART-SORB

âã � w ä6æ 5��� ��2�n 69~72% RH �

;� �c æ WX�h v 2À'(7W�).

2. ��� ��� ��� ��	
 ����
Ê 40% RH ART-SORBX�(37 g/0.0377 m3): �D

& ��(Fig. 6. Ã-)

Þw àI� 52% RH»ý �� ��x 40% RH

ART-SORB âã � w ä6æ 1�� 40d�� ��2

�n 48% RH% þÛÿ$y, +t WX�h v 2À

'(6W�).

Î 60% RH ART-SORBX�(40.7 g/0.0377 m3): �

D& ��(Fig. 7. Ã-)

Þw àI� 39% RH»ý �� ��x 60% RH

ART-SORB âã � w ä6æ 10��� ��2�n

56% RH� �c�»$y WX�h v 2À'(7W�).

Ï 70% RH ART-SORBX�(46 g/0.0377 m3): �D

& ��(Fig. 8. Ã-)

Þw àI� 29% RH»ý �� ��x 70% RH

ART-SORB âã � w ä6æ 17��� ��2�n

65% RH� �c& æ WX�h v 2À'(7W�).

ë 3�-¹�n 40% RH ART-SORBX�(37 g/

0.0377 m3): �D& ��(Fig. 9. Ã-) 

Þ 79% RH»ý �� ��x 40% RH4 ART-SORB

x ð¼ Õ� à� æ 17��� ��2�n 56% RH�

  þÛÿ3 WX�h v 2À'(7W�). 

ü 3�-¹�n 60% RH ART-SORBX�(40.7 g/

0.0377 m3): �D& ��(Fig. 10. Ã-) 

Þ 83% RH»ý �� ��x 60% RH4 ART-SORB

x ð¼ Õ� à� æ 80��� ��2�n 70% RH�

  þÛL æ WX�h v 2À'(7W�).

Fig. 6. ART-SORB controlled 40% RH (37 g/0.0377
m3) of buffer capacity at natural humidity condition. 

Fig. 7. ART-SORB controlled 60% RH (40.7 g/ 0.0377
m3) of buffer capacity at natural humidity condition. 

Fig. 8. ART-SORB controlled 70% RH (46 g/ 0.0377
m3) of buffer capacity at natural humidity condition. 

Fig. 9. ART-SORB controlled 40% RH (37 g/0.0377
m3) of buffer capacity at 84% RH condition.

Fig. 10. ART-SORB controlled 60% RH (40.7 g/0.0377
m3) of buffer capacity at 84% RH condition. 
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ì 3�-¹�n 70% RH ART-SORBX�(46 g/

0.0377 m3): �D& ��(Fig. 11. Ã-) 

Þ 87% RH»ý �� ��x 70% RH4 ART-SORB

x ð¼ Õ� à� æ 121��� ��2�n 76% RH

�  þÛÿ$y WX�h v 2À'(7W�).

 

IV. � �

©ª���: F«�d ©�¬ ��� � �­� E

 �n ���� ��-9: ;�d CD�3 �� �

�-9u(ART-SORB)4 ®� ¯X��: ���»'.

��( ¬*4 18: ¶u�·3 ��-9u¸4 ®�

! �' X§�h ¯X�3² 56-¹��n 
º�»

3, ���  G� F�d ���¼ � ¸ CD�* ½

	& �^¢(cassette)�£4 ART-SORBr ��� g*

! 3�& X�4 ART-SORB4 ��-9 ®�¯X�

"�d ���»3 ÛÜr Â( ��: Y: 
 �À'. 

1. ��4 ART-SORB(�^¢Ý; CD)! âd& �

M� 5~6�� �� ����� ��h 2À3, 50~70%

RH �;��n �Í��! -9�d CD� 
 �á:

§H�»'. 40% RH �^¢ �M ����Á�' '

� �h \¿�'.

2.  G¡ X�4 ART-SORB! CD& �M� 10~17

�� æ� ����� ��h 2À3, 50~70% RH �

;��n �Í�� -9� x¾o: §H � 
 �À

'. ¦Æ\ 40% RH X��� �M WX�� æ kX

& ��� v 2À ¸ ¦ ®�x 60, 70% RH���

F�d g  j	�S, ¦ �v� 60, 70% RH���

F�d ±*��x 3��À3 ¦%H�d x��'�


�Ç7� \¿� ��% �¯l'.


 �#4 ��%�� G�� 24�� ��� Ä��

��4 -9� x¾o: ñ 
 �À$y, eØ��f<

� �� �Å& v�4 �M
� ��4 ��-9u!

âd�d ��h kX& ��! v �� 
 �: µ$

% ~Èl'.

3. 3�-¹�n X�4 ART-SORB! �D& ��-

9 ®�¯X ���� ����Á(40, 60, 70% RH)�

  þ�� µ� ���$y, ����: �K� ���

17~121��$% �À'.


 ART-SORB� ��-¹�n ��! #��·�S

��& ®�! �»$y, 3�-¹�n ��-9 ¾�

( #"G$% �>å'. �Æ& x� � 
�Ç7: .

/ ART-SORB� �( ��-¹� ��2� v�(�*,

�*U, n<U E)4 �����	� �� ®�GH @

AB�: ñ 
 �À'. V
n 567� M
& ��

� � �������n� 50~70% RHx A�Ò v 

� 
 �* ïw� v�4 k�� ��� 2	
 ~È

&'.

	�
�

1. 12345,678� �  +9&: ;5 <=>? @
AB,CDE�;  + � ��FGH F/<= �I J
KL(1996)

2. Thomson, CThe Museum EnvironmentL, 1, pp.105-110,
Butterworths, England (1978) 

3. DM7, &NO, /PQ, /RS, CT�UV ��WL,
p.43, X�12	 (1993)

4. Peter Brimblecombe, Brian Ramer, 6Museum display
cases and the exchange of water vapourB, Studies in
Conservation, Vol. 28, pp. 179-188 (1983)

Fig. 11. ART-SORB controlled 70% RH (46 g/0.0377
m3) of buffer capacity at 84% RH condition. 




