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ABSTRACT In this study, we are trying to verify humidity control capability of the exhibition environment of cultural
property by measuring adsorption and desorption performance, the control ability of harmful substances by the adsorption
experiments of harmful gases. In the experiment of adsorption and desorption performance, in the low humidity area,
Artsorb desorbed overwhelmingly more than activated carbon whereas activated carbon absorbed more. Adsorption
speed was faster slightly in Artsorb absorption speed was similar in both. In the middle humidity area, absorption by
artsorb was slightly more and desorption was similar in both so characteristic of Artsorb didn't appear. Also, Adsorption
speed was faster in activated carbon but in the process of desorption, the speed of Artsorb was faster. In adsorption
experiment of harmful substances, the concentration in the environment with activated carbon was lower than one with
Artsorb, but the difference appeared small. And as a result of observation of the difference in concentration due to
adsorption of harmful gas by the change in the metal specimen, the most change was shown in lead specimen and the
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color difference between the lead specimens of the activated carbon and Artsorb appeared greatly.

Key Words: Humidity controller, Adsorbent, poisonous gas, conservation environment
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Table 1. Characteristics of Activated Carbon and Adsorption
Material.

Table 2. Experimental condition of water adsorption/
desorption.

Activated Adsorption material Condition of humidity
Type carbon (rsp 0% RH) Humidity variation
(Granular type) ¢ for curing (Adsorption and
Particle size ~ 4x8 mesh 1/16~3/16 inch desorption)
Silicon dioxide Middle-humidit o o o o
Component Carbon Lithium chloride y area (50~75%) 50% 50% — 75% — 50%
Low-humidity o o o o
area (30~55%) 30% 30% — 55% — 30%
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Figure 1. Picutres of Activated carbon and Adsorption
material.
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Figure 2. Specimen in weighing bottle. (Adsorption mate-
rial A, Activated carbon)
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Table 3. Water adsorption/desorption amount of each specimen per time in low-humidity area.

Water adsorption amount (g)

Water desorption amount (g)

Adsorption material A Activated carbon Adsorption material A Activated carbon

1 0.02 0.05 0.05 0.01

2 0.04 0.07 0.09 0.03

3 0.06 0.08 0.13 0.04

4 0.06 0.09 0.18 0.05

5 0.07 0.10 0.21 0.06

Time 6 0.07 0.11 0.25 0.07
(h) 7 0.08 0.11 0.28 0.08
8 0.07 0.12 0.32 0.09

9 0.08 0.13 0.35 0.10

10 0.08 0.13 0.38 0.10

11 0.08 0.14 0.40 0.11

12 0.08 0.14 0.43 0.12

Table 4. Water adsorption/desorption amount of each specimen per time in middle-humidity area.

Water adsorption amount (g) Water desorption amount (g)

Adsorption material A Activated carbon Adsorption material A Activated carbon
1 0.02 0.02 0.01 0.00
2 0.10 0.07 0.06 0.05
3 0.17 0.13 0.10 0.08
4 0.29 0.24 0.12 0.11
5 0.39 0.28 0.15 0.13
Time 6 0.47 0.42 0.17 0.16
(h) 7 0.55 0.48 0.18 0.17
8 0.62 0.52 0.19 0.19
9 0.70 0.60 0.21 0.20
10 0.76 0.68 0.22 0.21
11 0.83 0.72 0.23 0.22
12 0.89 0.76 0.23 0.23
1.00 1.00
090 090
080 0.80
070 0.70
060 050
0,50 050
g;g m Amount(g) g:g m Amount(g)
0.20 0.20 .
0,10 Q10
oo mm o0
Artsorb Activated Artsorb Activated Artsorb Activated Artsorb Activated
carbon carbon carbon carbon
Water adsorption Water desorption ‘Water adsorption ‘Water desorption

Figure 4. Graph of water adsorption/desorption amount of
Adsorption material and activated carbon in low-humidity
area

Figure 5. Graph of water adsorption/desorption amount
of Adsorption material and activated carbon in mid-
dle-humidity area.
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Table 5. Slope of the graph in the change of water adsorption/desorption amount in low and middle-humidity area.

Low-humidity area
(30~55% RH)

Middle-humidity area
(50~75% RH)

water adsorption water desorption

water adsorption water desorption

Adsorption Activated Adsorption Activated Adsorption Activated Adsorption

material A carbon  material A carbon  material A carbon  material A Activated carbon
Slope 0.0040 0.0082 0.0347 0.0093 0.0807 0.0714 0.0196 0.0188
1.00 1.00
0.90 0.90
0.80 0.80
0.70 0.70
0.50 0.60
0.50 =——Artsorb 050 = Artsorb
0.40 —pctivated carbon 0.40 v=00347x+0 03‘2&& e Activated carbon
/
Z:zz y=0.0082x+0.0524 Z:zz /
010 I 010 y’/ v =0.0093x +0.0111
0.00 ¥=0002x+ 0.0408 0.00 """""—-—_-__ —
123456 7 8 08101112 i 2 3 4 5 6 7 B 9 10 11 12

Figure 6. Graph in the change of water adsorption/desorption amount in low-humidity area.
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Table 6. Concentration of DDL and formaldehyde by experimental conditions.

Adsorption material A Activated carbon Comparison group
1 0.500 0.442 0.702
C . 2 0.507 0.448 0.721
oncerntration
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(mg/L) e 0.505 0.447 0.714
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Figure 7. Graph in the change of water adsorption/desorption amount in middle-humidity area.
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