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Study on Environmental Factors for Movable Cultural Properties in Museum
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ABSTRACT : Along with research into the latest preservation treatments for items of cultural heritage, studies of the preservation
environment and the effect of damage are also increasing. This study conducted comprehensive research into the temperature,
humidity, acids, ammonia, reduced sulfur compounds, aldehydes with various ingredients in the exhibition hall, show case, and
storage of three type museum. As a result, temperature, humidity, TVOCs, acetaldehyde frequently exceeded the domestic and
international standards for a museum preservation environment and indoor air quality. Also, formaldehyde, chloride, and ammonia
exceeded the standards intermittently. Temperature, humidity, TVOCs, acetaldehyde were evaluated to be the major influential
factors. In order to control the major factors, apart from temperature and humidity, that cause damage in the museum environment,

it is deemed necessary to complement this system with an effective air filter or remover.
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Table 1. Characteristics of museums investigated in the study

Museum Scale Collections Site BuildingType
A 2,196 m? History of modernages Coastal & Urban Concrete
B 522.32 m?2 Buddhist inheritance Unpolluted Wood
C 1,8284 m? Artefacts of the Joseon Dynasty Urban Concrete
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Table 2. Sampling and test methods in this study

Components

Sampling

Test methods

Temperature and Relative humidity

Sensor monitering and data logger system

General VOCs 15 L Canister ATD with GC-MS
VOCs Aldehydes 15 L Canister
Sulfurs PTFE bag CIS with GC-FPD
Formaldehyde Vacuum pump with DNPH cartrige Sensor type analyzer
Acetaldehyde HPLC
Ammonia Boric acids solution UV/Vis Spectrophotomer

Inorganic Acids

NaOH solution
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Table 3. The standards of museum—environments and indoor air quality

S T4t AFeehe

oﬂ, JIS A 19019)4= GC/MSE EA351%)
oA w2 el A%

No Components Unit U T K F C N
1 Temperature T 16~24 18~22

2 Relative humidity % 45~63 40~55

3 TVOCs ug/m3 500 400

4 Formaldehyde xg/m3 50 100 120

5 Acetaldehyde ug/m3 10

6 Acetic acid ppbv 100

7 Formic acid ppbv 50

8 Ammonia ppbv 40

9 cl ppbv 5

10 NO2 ppbv 5 50 3.8

11 O3 ppbv 10 60 50 30
12 S02 ppbv 5 50 5.2

13 Particulaate(PM10) ug/m3 150 50 75

T @ Guideline of air pollutants in Tokyo national museum of japan®

K @ Indoor air standards in korea”
C : CClI (Canadian Conservation Institute) standard®

U : UNESCO museum air standards®
F : Facilites and Environmental Standard for Archives®
N : NBS (National Bureau of Standard)®)
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Table 4. Variability of the air temperature and relative humidity at A, B and C museum

) . Relative humidity (%) Temperature (C)
Site Periods - -
Mean Max. Min. Mean Max. Min.
A 2008. 7.17 ~ 2008. 8. 7 68.0 94.2 25.0 29.8 36.6 23.2
Out door B 2008. 6.11 ~ 2008. 6.18 72.0 100.0 24.2 17.9 29.1 13.0
C 2008. 7. 4 ~ 2008, 7.11 75.3 92.5 45.8 26.5 32.8 22.6
A 2008. 7.17 ~ 2008. 8. 7 47 .4 65.4 42.3 21.8 22.9 20.6
Storage room B 2008. 6.11 ~ 2008. 6.18 55.0 66.0 52.0 21.5 21.8 20.6
C 2008. 7. 4 ~ 2008, 7.11 66.0 69.7 55.2 18.0 20.7 17.5
A 2008. 7.17 ~ 2008. 8. 7 51.8 66.1 40.8 27.6 29.6 25.2
Show room B 2008. 6.11 ~ 2008. 6.18 50.0 70.0 35.0 23.7 26.0 22.0
C 2008. 7. 4 ~ 2008, 7.11 52.0 67.4 43.8 24.9 25.8 24.5
A 2008. 7.17 ~ 2008. 8. 7 49.0 53.0 44.0 27.8 30.0 24.9
Show case B 2008. 6.11 ~ 2008. 6.18 54.0 67.0 35.0 22.0 25.0 21.0
C 2008. 7. 4 ~ 2008, 7.11 50.2 55.4 41.9 24.9 28.7 24.6
Table 5. Concentrations of aldehydes at A, B and C museum (unit = pg/m3)
A museum B museum C museum
Compounds
Show room | Storage room| Show room Show case | Storage room| Show room | Show case Out door | Storage room
Formaldehyde 18.5 25.1 8.24 11.5 18.7 17.0 20.0 15.0 25.0
Acetaldehyde 35.7 42.8 12.41 7.5 30.5 50.1 57.2 55.3 65.2
Propionaldehyde ND ND ND ND ND 0.31 ND ND ND
Isobutyraldehyde ND ND ND ND ND ND ND ND 0.06
Butyraldehyde ND ND ND ND 0.12 2.76 3.26 3.95 ND
Isovaleraldehyde ND ND 0.60 ND ND 0.96 1.27 ND 0.88
Valeraldehyde ND ND 0.63 ND ND 3.69 9.23 1.23 ND
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Fig. 1. Concentration of TVOCs at A, B and C museum.
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Table 6. Concentrations of sulfurous compounds at A, B and C museum (unit : ppbv)
A museum B museum C museum
Compounds
Show room | Storage room | Show room Show case | Storage room | Show room | Show case Out door | Storage room
Hydrogen sulfide ND ND ND ND 0.75 ND 0.88 0.55 0.79
Methyl mercaptane ND ND ND ND ND ND ND ND ND
Dimethyl sulfide ND ND ND ND 0.28 0.27 0.28 ND 0.26
Dimethy! disulfide ND 0.17 ND ND 0.15 0.15 0.16 0.16 1.80
Table 7. Concentrations of acids, ammonia and chloride at A, B and C museum (unit: ppbv)
A museum B museum C museum
Compounds
Show room | Show case | Out door | Storage room| Show room | Show case | Storage room| Show room | Show case Out door  |Storage room
Ammonia 38 62 35 72 42 28 35 26 62 55 85
Formic Acid 0.1 - - ND 0.14 0.13 0.12 0.29 1.37 1.72 0.38
Acetic Acid 0.68 - - 0.48 0.7 0.66 0.60 1.45 6.87 8.62 1.90
n—Butyric Acid ND - - ND ND ND ND ND ND ND ND
n-Valeric Acid ND - - ND ND ND ND ND ND ND ND
i-Valeric Acid ND - - ND ND ND ND ND ND ND ND
chloride 8.7 6.5 9.5 5.2 1.4 1.5 2.1 2.3 1.5 2.2 1.5
Ao A 18,5 pg/m3, T4 251 pg/m3oE UKo Atstste] olitslgto|ut it o g Al FaA O] 2 F AHE
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Table 8. Major harmful factors against cultural properties in the museum—environments

D R EE R

Bo SRR U

No Co

mponents

Remarks

Relative humidity

Often over the standard levels or

Often over the standard levels

1
2 Temperature an o ) ;
indicator of the museum air pollution, — - -
3 TVOCs and major harmful component. It can be used as an indicator of the museum air pollution
4 Acetaldehyde Often over the standard levels
5 Formaldehyde Intermittently over the standard levels,
6 cl harmful component ntermittently over the standard levels
7 NH3 against cultural properties.
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