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Table 1: Monthly mean of gaseous pollutants concentration
(ug/m?®) in Tehran in city Centre, Imam Khomeini
station, 2010 (IEPO, 2010)
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Fig. 1- Palmes tube sampler in the display
case at the Malek National Museum

YA e Folods cpao,lgz 0,98 e pole aslilad

\PY



e gl 1, S0, g NO; Lg)‘lf LgLa:a..x;;"YT clale L_g).sfo)'l..\ﬂ

A pll d e (Sl Slass o&@bﬂ

Cagby g oo

9o by 5 Bl o Cush) 5 Lo sla e
V0 Sloy J—algd b (g, T7O) Jlow S Soke s 0590
VOLTCRAFT DL- Jas (gl S0 alows gas disbo
N (5 503l 121TH USB

29 50 19 Jold Ce

slagn oy yo I Jobs ey (5 pSojlail ol
bwg ()8 9 uSles 55 bs) g, 5l BT Giales
VAISALA, GM70, GMP222 Jow Jo= B olKiws
.(Calver et al., 2005) o oolazw) el Y Cow @

99 0 (VM Jga2) Cughy g Lo (ks 4z 51

ob—is 1y 6 Ka
oy sl jus gl Lol coivn ayliie Ly 35 5 a2 ool
oi30 90 o P ailale 5 St (V JS—2) Jugb,

L pas g0l sler Jols enumslis g s s

iy Dolas Je—ad (ooled ;0 0590

Lol 0590 50 jLulg piuw 3Y

59 0 lge Jobs e 5w (5501 Kd (59— ]
b iy iy 4 & RAM-RLV s MNM-R2-V oy 2o
Loy g ool Aed oo it w5 cnd (N(day ) YIV 4TIV
Llse Jols el o (Tetreault, 2003) o e 4 _udos
9l Lo yrem ay el 05 b sl 7 )5 Laeo
Sgbge o 55 sy B > ke, ok

5 NO2 o ¥VT sl 55 wlale 5,505l mlis
Gl ooy ya o lailin ] g 0390 90 ol lae 40 SO
J99 50 Slojse slads gomme 5l (5l 5 b lis
O PRUPWAYER SOV

»(©) chl b cwblize ) ez b 2 9>l ()
0)5.».0.:.) wl.t w)..a D .cw! L)" (X) W) L;L’ Cdlun o

.(Pfeffer et al., 2010) <ol (sas¥T) p,>

AC
J=-D M)

U Ax
(M) (55 ptiges g 5o ool san¥T )lhe Cyaiocodd
@ 295 gl gl 10 Q) o2 (b2 92ly 058 Jol>
(Y dolzs) ..\JGA Cawddy (1) (6,15 pigas oy ke g
AM = JaAt ™)

& S ST iz Sl oaiiony S (ol slags
(s i slo i3 b oo Vo 6 5 o Lo VY o
Slge 2y a2l (V58 (gl ilid g Citi (ygy g s DS
g dw) leog.s ol (Hodgkins et al., 2011) wisgy 3>
oo b e sl lae 53 59, VA Se & (6908 2 sl
Sy Sl damo rizman 5 T (6005 5 5 Gtales Sl
aw S () S ) diad el I8 BT zoles o g Je
455 ey Yol 20l (i @ (gl paiged D Jsbo 1 g
33 68 paigel sla e Dlasiine g Caw 8 09 g0 LBl
Lol 005 4> Jg>
TEAS) gl J5i 155 Jslome 51 pslaie ol &
(Byanju et al., NO2 o> (sl (Triethanolamine
KOH L (3—aSg,008 mouily) (ol Jolore 5 2012)
oola il (Lopez-Aparicia et al., 2010) SO, !,
A8 L cnliie Hla8 L (3Y58) (38 (slo s 09l oo
3 S g g oad 22T o Jole (l &) 58

Wigd o ABlD 4 Cgud (Ga SO 0 o yhgy 0

o.\.lq‘YT s cdale g 501l
gyl eolai_wl L NOy I8 clale (6,.50;l01
Joe sl B miwiads ows SaS 4y el
syl OFY zge Jsb ,o SP6-550 PYE UNICAM
oo S S5 Pleg,S oliiws 5l oslinwl L SOz 515
PRP- -ysi s s Metrohm, 690 lon Chromatograph

3 dges (gl ,b 4w VYOXF/- mm olel L X100

YA e Folods cpao,lgz 0,98 e pole aslilad

VFA



OS5 (69,500 Lol oo

Lojge yo (ow)y o390 SGSL =T Jgua
Table 2. Studied locations at the museums

o 0590 33 (Fo Cuardgo @ 990 slad Sl 080
code situation at the museum site Room museum
MNM-R1 Saaie slao ey 5 y0 bojae (69959 2y 4 o035 oiles b 4 5,18
close to the entrance door with some openings exhibition Room Coins gallery
3 3949 5 483 (0 y2xis fyeuu) A liewd Lars . 0. _ .
MNM-R2 o 30 7 s ool B e Ghales L o Shesje )5 S eoje
relatively closed environment away from the . lek national
exhibition room Ezzat Malek gallery Malek nationa
entrance door Museum
. s Sheoie )8
MNM-R2-VV ‘daf)‘“ Ls)‘!Lf $99,9 4 ‘S"))" P9 ~ * 6)]
. Lady Ezzat Malek
close to the entrance door of gallery display case gallery
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RAM-R1-V o =
almost at the center of gallery, second floor . .
e display case Islamic 11 gallery
with windows to the street. ool Lo, 0350
RAM-R2 QLS 45 sloeyzeiy b ojge Jol il oiles s S s Reza Abbasi
first floor with windows to the street. exhibition room painting gallery Museum
RAM-R3 0332 () 2 O UJL" <Ll u)’“
Basement storage room repository
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Table 3. Average of temperature and relative humidity at the Malek national Museum and Reza Abbasi Museum
over one year (2012-2013)
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Relative humidity % Temperature (°C) o
) b Ol Sk Ol b Oboweli S code
winter autumn summer spring Winter autumn summer spring
17 29 30 22 24 21 27 27 MNM-R1
24 31 33 27 20 19 25 24 MNM-R2-V
17 25 31 22 25 23 27 27 RAM-R1-V
18 25 34 25 23 22 24 24 RAM-R2
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Table 4. Concentration of gaseous pollutants in the studied museums in the winter and summer
SO2(ug/m?®) NO2 (ug/md) o
obewab Oliwo ol Obews code
summer winter Summer winter
14 11 61 50 MNM-R1
2 22 60 42 MNM-R2
2 27 31 23 MNM-R2-V
3 46 21 7 RAM-R1-V
5 47 76 59 RAM-R2
Nd* 29 77 68 RAM-R3
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standards (sensitive material)
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standards (other material)
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Fig. 2- Temperature and %RH fluctuations at the painting gallery, Reza Abbasi Museum, 2013
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Introduction: Increased environmental pollutants caused by industrial development, population, urban
construction, the increased use of synthetic materials and chemicals as well as climate change have, in recent
decades, led to air pollution becoming an important issue in the field of conservation of cultural property for
scientists and conservation and restoration experts in the world. Furthermore, the role of air quality in the
preservation of historical objects and art works in museums has been one of the fundamental topics of the
preventive conservation of museum collections. However, considering adverse effects such as corrosion,
reduced fibre strength and changing colour due to gaseous pollutants emitted by traffic and industry, NO, and
SO, levels were monitored and assessed in the Library and Malek National Museum and in the Museum of
Reza Abbasi in the centre and North of Tehran.

Materials and Methods: Sampling of the aforementioned pollutants using Palmes passive sampler tubes was
carried out in exhibition halls, display cases and storage areas in the museums, twice in the summer and winter
of 2012-2013. For this purpose, three tubes were used to take samples from each location. One of the tubes as
a reference was completely closed. Nitrogen dioxide was absorbed by TEA:Triethanolamine and measured
using ultraviolet spectrophotometry (Byanju et al. 2012). The concentration of sulphur dioxide was measured
by using ion chromatography with KOH used as an adsorbent (Lopez-Aparicia et al. 2010). Simultaneously,
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temperature and relative humidity inside the display cases and exhibition halls were measured by data loggers
for a year and at intervals of 15 minutes. Air exchange rate (AER) of the enclosures can be measured via the
tracer gas technique over 24-hour periods. In this project, CO, was used as the tracer gas and Vaisala, GM70,
GMP222 as the detector inside the case.

Results and Discussion: The results of micro climate measurements show that temperature and relative
humidity and their fluctuations in the museum, especially RH, are affected by the external environment. This
indicates a much to high air exchange rate with the outside and the lack of an efficient mechanical ventilation
and air conditioning system at the museums. Comparison of the results measurements shows that the
concentration of pollutants in the Reza Abbasi Museum is more than in the Malek National Museum. The
concentration of NO is greater in summer than winter and, vice versa, the concentration of SO; is higher in
winter than summer. Also, the concentration of pollutants in both museums is higher than museum standards.
Considering the air exchange rate of the display cases and the concentration of gaseous pollutants at the
museums, although the display cases are semi-airtight which reduces the concentration of nitrogen dioxide,
surprisingly the concentration of sulphur dioxide outside them has no significant difference. It should be noted
that, according to the type of objects and display case materials (glass and metal), there are no sources for these
pollutants in the display cases.

Conclusion: This study shows the situation of the museums in the urban setting and vicinity to major and
crowded streets as well as the air exchange rate play an important role in the concentration of air pollutants in
these indoor environments. Furthermore the results show that the concentration of SO, and NO; in both
museums is higher than standards for the conservation of museum collections. Due to adverse effects of the
pollutants, implementing a preventive conservation program is recommended and specific recommendations
in this regard will be discussed in a separate article.
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