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A Study on Buffering Effect of Silicagel to Control Relative
Humidity in Air-tight Case

Myoung-nam Kim and Hei-sun YU’
Conservation Science Lab., The National Museum of Korea
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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, giveflaghéhat 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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Table 1. Instruments and materials

29717 2 A= T2 2 Ak
O dH RAA(EFEA]) 32 X445X26 cm, 57 2.5cm
@ 257471 TH-3, &ESKi=k
(Data logger)
@ A717]15 LA
tol A &
AN RS
@ FExEA)
(ART-SORB)
60%RH

SATO R-704
OHAUS

ART-SORB(Full-cassette type), FUJI
SILYSIA CHEMICAL LTD.(4+&)
11X33X4.cm, 1080 g
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#
|

Fig. 1. Testing set for buffer capacity at natural RH.
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Fig. 2. Testing set for buffer capacity at 84%RH.
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2.1.1. ART-SORB7HIE ®E7]

@ 40% RH ART-SORB7HE wHs7)

A& ART-SORB(60%-1080 & 712A1A HiwE
40%-980 ¢] =HAE THESITH

2 60% RH ART-SORB7HE. wHs7)

Al7-g ART-SORB(60%-1080 6 It AME3HTt

< M-ValueE 7Hvhes A& RHHE

o=
b) ART-SORB AF-4- A &2 0.5~1nfd 1 cassettedl A2 Adelx glvh 18] 22 AA| Ao A48 Lo RfiA)e] 24
o] 1 cassettt] ART-SORB= 10~20u) 7}eke] spefko] ¥t} £ A oA = 1nfd 1 cassette] ART-SORBE Aoz

sle] 7+ 458 ART-SORB?] oF& A Alslg] o).

¢) ART-SORB Humidity/Weight Grapi ] 40%—980g, 50%>1040g, 60%>1080g, 70%>1220¢% #| A & .
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Photo 1. ART-SORB (1 cassette & some in bowl ).

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

Photo 3. Experimental set.
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(40, 60, 70% RH ART-SORB)
LA A Aol e 2aA BFE M Az
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2217 ERY sezxd aadd(Fig. 1. 3%)
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- ZIEH)Y = - FE FAZdE ANE 255
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- UE A S WZE AAESE AY 2 -5

L715A9} Data loggeg 3|53t ZHA0 ofgk U
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70% RH ART-SORE: ©]&3}o] 9|9 Ags} &
A3HA F syt

- 20| Data logges W3 W HaAZ o AA|5}
A G RAE 7S W7 ek Ad) -5



4¥ ART-SORB(70% RHE S5l 5o

- 74 %5 Data loggeg ®|ate] ZpAlol o) %
FLEHSE ARSI

x.]];ﬂu‘r 2ol ART-SORBE AM&3F 5224 3=
Atz A 40, 60, 70% RE =7} %
= a7 vg Ag[OB) JdHeR v
%( 4% RHYZeEIo|~ 9] 2+ %28 ART-SORB
=24 3 gk AH[@-01 AT

40% RH ART-SORB] #(37 g/0.0377 )2 °]&

n:l> rln mﬁ o
:|0
2 rlo

ot
>

2
o
ofl

A&l ART-SORBE AH&-3le] T ETS
FEzd AR YT WHeR FAseH,
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Fig. 3. ART-SORB controlled 40% RH of buffer
capacity at natural humidity condition.
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Fig. 4. ART-SORB controlled 60% RH of buffer
capacity at natural humidity condition.
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Fig. 5. ART-SORB controlled 70% RH of buffer
capacity at natural humidity condition.
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A g 22 F 5A7ke] AFEWA 48% RHI =

T A A A EHATHTLZE).

@ 60% RH ART-SORB] =24 4% (Fig. 4.7%)

- Al 33% RHIE Ul F=7} ART-SORB

o g & A Aol AAHEA 57% RHI =

sinon A dFA KA JAHEL).

@ 70% RH ART-SORB| =24 A3 (Fig. 5. %%)
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@O 40% RH ART-SORE] #(37 9/0.0377 )2 ©]&
3 A3 (Fig. 6. %)

- ¥ A 52% RHE® AW H%E7F 40% RH
ART-SORB ¢ ¥ # Z#$ 1A]7F 409 E0] 7=
WA 48% RHE Yobd o, Al dASHA A=A
th(eYL 7).

@ 60% RH ART-SORB #(40.7 g/0.0377 M=

231 /\164(|:|g 7. zl—}_)

Al 39% RHAE AUl F%7F 60% RH
ART-SORB ¥4 % + A#$ 1087ko] A=A
56% RH Z=2ald o A3 FA S ATHTLZ).

@ 70% RH ART-SORB] (46 9/0.0377 )& ©]-&
3 A% (Fig. 8. 7%)

- NRA 29% RHEE AW $X=7F 70% RH
ART-SORB ¥4 % +# A#$ 17A17ko] A=A
65% RH =2t & AA3A KX ATHTL 7).

@ F5ZANA 40% RH ART-SORBS #(37 g/
0.0377 M)& °o]&3 A¥(Fig. 9. =)

- 79% RHAY Y H%7F 40% RH] ART-SORB
7F @21 BA R85 174 7ke] A FEHA] 56% RHL
A olgar A A KA H JATHTL ).

® aHz7dA 60% RH ART-SORB] #(40.7 g/
0.0377 M)& °]&3 A9 (Fig. 10.7=x)

- 83% RHIE AU %7} 60% RH] ART-SORB
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Fig. 6. ART-SORB controlled 40% RH (37 g/0.0377
m?®) of buffer capacity at natural humidity condition.
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Fig. 7. ART-SORB controlled 60% RH (40.7 g/ 0.0377
m?) of buffer capacity at natural humidity condition.
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Fig. 8. ART-SORB controlled 70% RH (46 g/ 0.0377
m?®) of buffer capacity at natural humidity condition.
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Fig. 9. ART-SORB controlled 40% RH (37 g/0.0377
m?) of buffer capacity at 84% RH condition.
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Fig. 10. ART-SORB controlled 60% RH (40.7 g/0.03"
m?) of buffer capacity at 84% RH condition.
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