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HCHO H,S NO, co SPM o, s0,
19.94 24.32 2.08 16.3 14.03 6.38
24.17 8 23.9 3.45 19.18 9.81 6.94
29.18 5.4 28.6 3.27 10.51 12.02 7.09
20.32 11 33.13 411 23.94 16.81 5.93
16.1 13.7 31.2 2.32 41.13 10.12 6.43
7 10.19 28.29 3.17 50.01 12.23 5.8
9.11 18.01 25.29 4.1 65.49 14.51 6.72
— 18 7.17 32.41 4.01 53.51 17.12 5.89
ﬁ ﬁ/ 17.74 12.75 34.27 3.91 48.6 19.11 6.41
o'l 14.18 19.9 31.16 3.71 61.4 17.31 6.24
§ b sl gs 13.91 21 29.7 4.87 58.12 21.61 5.99
E ﬁjﬁ; 19.21 18.13 30.5 5.11 51.04 19.78 6.43
g \raA uL:: ;Jt:; (728 w,153)
& YFY
ED G i o 3 Sl Jab 3 350 Slaos VT Y Jyn
% HCHO H,S NO, co SPM o, S0,
B 27 19.33 27.1 5.6 25.85 19.01 5.12
% 31.12 18.9 343 4.32 29 18.33 5.61
8 25.14 19.03 31.7 5.97 33.03 12.81 4.43
- 28.7 243 29.16 5.08 52.17 25.14 6.19
34.01 25.41 41.17 6.78 41.01 21.33 5.57
33.12 27.14 43.1 8.09 15.07 27.2 6.38
30.81 24.71 40.11 7 39.17 37.7 6.81
30.33 28.16 35.17 6.12 47.1 41 8.12
25.19 23.6 38.41 5.2 31.71 32.41 7.75
25.37 23.99 25.19 7.01 53.12 16.21 8
25.06 24.81 27.91 6.91 59.1 25.04 9.91
26.46 23.73 34.03 6.99 67 27 8.71
(Y20 c0,155)
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(SO, (ppb 4.43 9.91 6.88 1 5.8 7.09 6.35 1
(O,(ppb 12.81 41 25.26 1 9.81 21.61 15.37 1
(SPM(pm-10 15.07 67 41.11 1 10.51 65.49 41.60 1
(CO(ppb 4.32 8.09 6.25 1 2.08 5.11 3.67 1
(NO,(ppb 25.19 43.1 33.94 1 23.9 34.27 29.39 1
(H,S(ppb 18.9 28.16 23.59 1 3 19.9 12.35 1
(HCHO(ppb 25.06 34.01 28.52 1 7 29.18 17.40 1
(VY0 «0u,K)

Loy Nyt gete bl 5 5l e Leer T
s oFle g eslanal 3550 e a5 g S
oran 5 dipd sl L JB () s L
L oS eVl W are o Sege Ol5 e
s g Slye 5 b OUS axs Sl ol
ol S5 Y adl el bappsbe 55580 )
oy Ol ol b 5 sl VT 55,5 &S
Olal 5 Joms sl 4ty Slalame 5 0550 o &
goA el war s bLaS 5,50 )3 ol
S sl O Jazes 4 030 Jaes Sl LoVl
bles 51 Jool laedNT 5 55 dal g lp8s
OBLS 3l 35 ommen 5 ol 5 (ole S

m‘)-)vﬂ C»:JJS el.{..w.:/“ “\ gI:')‘J; &19 LY Jb— BE
(50)),4 LSJS)‘J'; (_;4.&.2.‘.& BL) ol &LAL.\:A ‘_SLAQJ\*.{Y\
PM, / PM, / SO,/ NO,/ CO/ 31 455bs Ol ul s 5
Lo s >4 g0 6@»\;.:‘)” B Stmslis L O3
HZSAS:}AJ& 7.4>=..,~a':' °).)").‘C)l;;h“>"°.. 5090
o330 e 3 39 50 Lsuaxuﬁ\ﬂ o= »> HCHO
Sy 3l oo be ;345 JSys0 53 3,03 35
ooV g3 pl 3l Jlaxsl 4 45 sl oS s
5\_}"} d)ﬂ‘ﬁ %N).) oslail Sy )“}A)‘ J,,ol;—
Lea ;L.-Irl 9 )UT .f\.:Jj; L oslaul J)JA
o Gy SLe VT s Oy M3 &S 455 Olen

L
w\ﬁ MM}:
o ez
o1l b
Y0 o,led
WA Sl 5l

Yo


https://dor.isc.ac/dor/20.1001.1.20082738.1398.15.35.4.4
https://goljaam.icsa.ir/article-1-327-fa.html

9 Y
I
Q
©
I ke anlilial g
5 A
= ol b2
g Y0 o le
O A Okl 5l
vo
S
(o))
£
o
£
g
=
o]
(@]

[ DOR: 20.1001.1.20082738.1398.15.35.4.4 ]

& S 4o
W jsn 55 (Soa b — sl T b 5 Sl AJS
5 bl ol sl Jase Lol 54 slaws
ol sl ol by el 0T Sl a6
L Olal o3 seise dame 53 Oyl Jalse
Sodolu b el ge Ol Plis a4 b g Bl Cua
QST (65 dha 3l Jases laodu VT et b daazil
S €O (S LS e O 031 ¢SO, 5 S
ddllep HS 05550 Adlse NO - 055 20
D 5 el 4 Sl 5l Blee )3 s HCHO
Sl Ol J8 5 S Sl ol
Sl sy 3l AR Seise et Laee 3 [5e
omles glacdle 5 g g0 L 55 o sl
O SCw e 5 0L Seblix goslizl gl oS ol
Syse B (Selse 3 a\ﬁf.i:i cbli= sl s
5,8 515 esla]

3 o 5t i’ S ool ) L
el o s 53 adls Oliabl sl “ol Ol s
Jyol o Spte 5 (S 5 Sl LT sl
S ool logse slah b 5l ZBle el ys (6552
Sorm eVl A mbe Cll e pl o
lzw\)scaSechpYLwl.xﬁjjjjlé&gﬁR
G 53 el ke VIS 4 Sl g
SHOlal B e dame 53 s e Glaed Y
A5 b o8 dd Sne L LS e anin s IS
LS 5 alend (iS5t 56 ol NI 01 O, 0
Ay g 55 syl 53 05550 sdS| 5 15
sl

(e bl gl Lol PM Glee o3
Wy mbe dies S J5 0Ll 5 5555
Loy o5 Gl >l ¢ NO 055 20 sladnS]
Oemer 5wl s Gp M gladsly @l
Jlos S CO S deSl s sl g Ol 5
SO, 5,555 LeST 63 2530 Jool o550 42

Lo jle s otle ebwaﬂ‘ﬁ)):‘élamjﬁtjﬂj
L el e e 0kl SIS S (63,050
330 A 5 et gl ai sladase slast VT
S s daly 03558 0350 o 3 OT Ol
o33 13 Lama 53 Lol VT e el el
2 yhs

e Jool= S gl Jgdr xS L
Oal 23 o3m 53 3 sm Slaete VT aslia
ol Olteey 5 OB Joad 93 o VY40 JLu 5s
Ol b 53 0590 Jama 3 340 pa (slaod YT
Sz Lol oy Ol Jad 51 i
15,0 Y¥40 Jlu 534S A jasiie 4l O 5o
535 Seky g Ol it e ) b
Sokiy § 585 Ol min Sdo ) ol 65 5 (L
oo ey dle glaele o Ses T (Sl
OB s G LU kil I s el
Wl 0351 b ole 1 5o a6 0d SIS

e p3lde g edd bl s)lge 4 g L
Sospe damme 3 s o eV o
FEVsb s 4 Vil £ ol Jpdr b 53
OBl Ol 4 s Ol glassy 03
5 Olia & S Ol s S35
OB S W3k sl Jil58l Gy O35 Se¥sb 4
51 e VT Ll (Ol 45 G Ol 3
wise JFIs a5 eslixal 54 dL’m 5 dlse
05 eslaiul 54 CJL.a.a 5 olse 31 LaeaNI SLil
Lo o Lol VI Ol S sla5 w050 Lo JB A 5
Jols L (gles J 28 o) 50 i Laes 5 055
Loz (Ssols odady 55 3l le 4 Olinss 53 035
slasu Vi Olsee O350 2o dl"’\ L}{Y: g o
b ol Ol Lab 3 55 (ge)ge s
sl 03 g5 Ol


https://dor.isc.ac/dor/20.1001.1.20082738.1398.15.35.4.4
https://goljaam.icsa.ir/article-1-327-fa.html

[ Downloaded from goljaam.icsa.ir on 2026-02-16 ]

[ DOR: 20.1001.1.20082738.1398.15.35.4.4 ]

s Sl e VT ol ds auiS il
Al o JB

S rash ol Glal 4 Oy oS opl Cale s
3 Jeol slacnd £5 s S btV luls
Sy Bl 50550 sla i 55 0T 52
Sl ool g eV Llis 5 b JB
Sy i ol s slaean VT 4SS Ol
Sty 5 gbed Ghle (SKpd e
Lpi e JB U

e 4Bl e Oldlas 44 LI
Slaek VT 2alS Cgr babs, on i@, s
R Ul A seise JFl glad s s
RS

5 Lis skl boegge oVt sl -
52 sla Sl blie 53 050 (548 gome 3 ol ~
.(NPS)

5o 5 33 Jre lsm 55 s se slaed VT -
el o3 s phe e B8 Gl i S 250
Sl s o&ais L BT ol IS Joee Olazsl
s L et on me @ seme S -l
3 el 2lge B o pi and (HEPA (sla 2ls) VL
WA Hlaasd el aS Tan 5 s g0 slaedY]
SRS Lk e el i Loy s S
b

S5 sbr 5 O bl o ()18 50ed -
Soslital 5 balases ol 53 JLé 55 5 O il )
w2555 30 I3 6ok Sleslanal 5 (B 5l Sl el
GS e s 4 Sl sy 5l aS 55 slagJle
S e

uaﬁ%uam}uﬁqw6%,»},@,@);—
S5 gt i g ates ) sbay

S Olge 4 o Slacs el 5 eslinl -
2 S eVl Gl s e JIL (68 P>
L JE s

3 S L bt ohs ) St s Bl
sk e 5 mlbeo 5 G n W5 slaanl s O
P W5 b e

Akl S de gl 4 a3 s
S Seise e 53 e s gl
il s Oles L HLS aVT a5 S il dalas
Log sl Slas 5l ol o bsde
o3liiul 5550 3l ge 5 sl Jaee 535 9 50 Slas SL
oV 5 s JTslse 5l an 25 a5 s
35 S 5 w3l Jwls 4 HCHO
S 3 S Sl Ly S e s g g eslindd
o il IS 5o (5 E Goign Slatend pled
oslaiul o o g s Sl 5 e 5o
Lo 53 s se ek VI o 5 dool (ol sl
NS JUSTL

G e S sV b & a5 L
4) oo by 0 VW40 JL s a5 Ul oetia Ol
625 Gle 535 (o g 85 Olse o il s
(SKssls sy g385 Ol (p i o @) olo
Js ole passs 3 bles 5 Il (slacle oy Ses ]
S5 a5 o HILL Ll s Ll
el 035 Jlwole 0 S slas (g 4

OGS g J.pL?- S S L;UMJC..;‘YT
a5 slse (VT ile 55551 5l edd ol 5l e
3,0 éw}:\yﬁoylﬁ@u)s oslaiul 55 50
5 S, el dmans (Ll 5 B ad g s esland
Sl Sose a5 Lpde JB e OS 60
5 S e 358 JB glag L}?"\J_}cb‘ud_}) Ssb
LB imas sdie JB Sy Lol 2
ol s Gl sl Glae D13 5 HLe S0 e
Olgee A5l oo oot NT 5 Jle 5 Wpd o Sopd
S Sl as 2058 b JB s 1) Sleed ol
SUL JB S i ek SUTL JB s

jJuSdA uJ&- b,la.?ué‘ﬁ 6\.&0.1..;“3” &SR

L
JPSERWEWEPN
o ez
o1l b
Y0 o,led
\YAA Skl 5 le

Yoy


https://dor.isc.ac/dor/20.1001.1.20082738.1398.15.35.4.4
https://goljaam.icsa.ir/article-1-327-fa.html

o

.icsair on 2026-02-16 |

[ Downloaded from golj

[ DOR: 20.1001.1.20082738.1398.15.35.4.4 ]

ok anlibai s
e

ol b2

YO oyled

WAA Bl 5 ke

yoy

Gl > Shee st 53 45 ol Gl ot VT K
JBs g b Wl 5 e e b Ssmlsns
e ol VT 5 Laypas 5581t e JS S
5 Sy 0558 NOX slasl8 228 s
(VOC) J1 3 JT slocas 5 immen 5 (4S5 055 %0
O3S b ol (2S5 plnil L VOC 5 NOX i 5 0
L ks Lol sl Ygome 45 ~ K2 Sl S b s
Ly G s 058l S s —l 0l Ll

(AY YA (S 55 5 Bl e ) i)

e sy ol Sl el s s 4 il -
Lzl (5 5SS (51 2 s e S 38 S 1S w350
Ll $59 52 sl

Sygee s bzl (S5 Sl eslaad colg js -
DA e Ok Sty glaans o ) b JU &S
38 Sl (IA) s WA i gles 53 5 edls
LS K

S ga

Al gn on (A 03330 15 OF A4S (6 hnsys 5 05550 -

e Cw 4
$4bobl) olile S iSell, sl 35S ff).e"l oS sladkis (o g CJJ’ (WYAA) g (ot —
Ol ! gv.i;_ajé Sl oo ol &S NER-p/pping) iy
(sl 0L OLal A4 s sy (VYA 28y -
https://www.epa.gov/learn-issues/ : 5l ;3 o i LB S ol oy jlas 53 Olidss S 0 ol
learn-about-air
Lol laesse s cuiS (g3ledds (OYAQ) L S 5 o33l 5 2l 5 et cdime (3hlas SRk -
Ar=va 00 M Jle  wliiles IMPACT Jue 31 eslixa|
oo 555 b P b s KisjleBlim 5 plidq VYAY). o joc S5 i
atlo Jslge jlas SLAJgl ) (g0 0T 5 Shal el o g Sl L (VYEY) sl (s 8 —
.ub@}wuomgﬁaj\al.J;.Ugf;.aj.éoj\)'}QbLﬁdl:Q\J@J.(JJ\aJJ
tomst Il bl 428 (galilas o (505 50 0350 18] Ky CBlim (VWA Ltos oo cOlines —
NE-NA oy 32
- Abdel-Kareem, Omar. (2010). Conservation and Restoration of a Rare Large Persian Carpet. No
(17), of e-conservation magazine is now online.
- Bacci, Mauro, Costanza Cucci, Andrea Azelio Mencaglia & Anna Grazia Mignani. (2008). Innovative
Sensors for Environmental Monitoring in Museumes. Istituto di Fisica Applicata “Nello Carrara” (IF-
AC-CNR), 50019 Sesto Fiorentino, Firenze: Italy.
- Berry, Michael A. (2003). Carpet in the Modern Indoor Environment Summary of a Science-Based
Assessment of Carpet. Review of Carpet. “The Carpet and Rug Institute 310 Holiday Avenue, PO.
Box 2048, Dalton, Georgia”.
- Brimblecombe, Peter. (2003). Indoor Air Quality in Museums and Historic Properties. 5th Indoor
Air Pollution Working Group Meeting, IAQ 2003 Norwich.


https://dor.isc.ac/dor/20.1001.1.20082738.1398.15.35.4.4
https://goljaam.icsa.ir/article-1-327-fa.html

[ Downloaded from goljaam.icsa.ir on 2026-02-16 ]

[ DOR: 20.1001.1.20082738.1398.15.35.4.4 ]

- By the staff of Purafil. (2004). Environmental Control for Museums, Libraries and Archival Storage
Areas. Purafil, Inc. Technical Bulletin-600A, Printed in the United States of America.

- Grzywacz, Cecily M & Druzik James R. (1998). Pollutants in Museums.

- Fisk, W.J. Spencer, R.K. Grimsrud, D.T. Offermann, F.J. Pedersen, &. Sextro. R. (1987). Indoor Air
Quality Control Technioues Radon. Formaldehyde. Combustion Products. New Jersey, U.S.A.

- Havermans, John, Abud Aziz, Husain & Hogo Porck. (2008). The Evaluation of the Indoor Air Qual-
ity of Four Storage Rooms of the Royal (National) Library of the Netherlands. Vienna: 8" Indoor Air
Quality 2008 Meeting IAQ 2008: 17th - 19th April 2008.

- Henry, Beverley. (2012). Understanding the environmental impacts of wool: A review of Life Cycle
Assessment studies. Agri Escondo Pty Ltd

- Hubert, Vansant, Kelley Hunger & Leschaeve Philippe. (2008). Monitoring Indoor Air Quality in
the New Collections Centre of the Swiss National Museums. Vienna: 8" Indoor Air Quality 2008
Meeting IAQ 2008: 17th - 19th April 2008.

- Lister, Adrian. (1996). Guidelines for the Conservation of Textiles. English Heritage: London.

- Melo, Maria Jodo, Micaela Sousa, Ana Aguiar Ricardo & Peter Cruz. (2005). A Green approach to
antique textile cleaning. in Paterakis, A.B. (Ed.), The 14th Triennial Meeting the Hague Preprints, Il,
ICOM Committee for Conservation, 944-953.

- National park service (NPS). (1999). museum Hand Book of US Department of the Interior.

- Perkins, Zee Alfered, jack Brako & Roby Mann. (1991). Woven Traditions: The Integration of Con-
servation and Restoration Techniques in the Treatment of Oriental Rugs. The Textile Museum Jour-
nal, 29-30, 13-25.

- Plenderleith, Harold James. (1976). Maintenance antiques and art museums. London.

- Reddy, Mohan Kumar, Manju Suneela, Misra Sumathi & Rajendra. Chakrabarty, Reddy. (2005).
Indoor Air Quality at Salarjung Museum. Hyderabad, India. Environmental Monitoring and Assess-
ment.

- Riederer, Josef. (1987). Restaurieren Restoration & Bewahren Preservation, berlin.

- Rodrigues, Isa. (2005). Textile Conservation at UNL, Department of Conservation and Restoration.
New University of Lisbon.

- Schieweck, Alexandra. (2012). Standards and Testing Museum contaminants in the environment,
Microchemical. Journal Impact Factor.

- Schober, Gerald. (1991). Fungi in carpeting and furniture dust. Allergy. 46: 639-643.

- Shelley, Marjorie. (1987). The Care & Handling of Art Objects, Metropoliten Museum.

- Sinha, sukesh Narayan, Pradeep K Kulkarni, Sandeep, Shalin H Shah, NM. Desai, GM. Patel, Mehdi

M Mansuri & Habibullah Nasrullah Saiyed. (2006). Environmental monitoring of benzene and tolu-

L
‘;«\5 ML’.LAJ’JA
s pesd
o1l b
Y0 o,led
AYFAA Oliesls 5 5l

Yor


https://dor.isc.ac/dor/20.1001.1.20082738.1398.15.35.4.4
https://goljaam.icsa.ir/article-1-327-fa.html

$ M
N
Q
I ke anlilial g
5 A
= ol b2
g Y0 o le
O WA Okl 5 e
Yoo
S
(o)
S
°
=
¥
o
=
o]
(@]

[ DOR: 20.1001.1.20082738.1398.15.35.4.4 ]

ene produced in indoor air due to combustion of solid biomass fuels.

- Svendsen, Morten Ryhl. (2014). 11th International Conference Indoor Air Quality in Heritage and
Historic Environments: Prague, 13-16 April.

- Tétreault, Jean. (2012). Prediction of Damages Caused by Pollutants by Using Risk Assessment
Approaches. Canadian Conservation Institute (CCl).

- Xu, Yingming, Wu Chunli, Hai Huang, Juan Zheng. Cai & Hongde, Deng. (2012). Monitoring and
Controlling of the Conservation micro Environment at the EXPO 2010: Shanghai, China. Indoor
Air Quality 2012. 10th International Conference. “Indoor Air Quality in Heritage and Historic Envi-
ronments “Standards and Guidelines” University College London, Centre for Sustainable Heritage
London, UK, 17th— 20th June, 2012”.

- Parvathi, Chokalingam, Thiyagarajan Maruthavanan & Prakash Chander. (2009). Environmental

impacts of textile industries.


https://dor.isc.ac/dor/20.1001.1.20082738.1398.15.35.4.4
https://goljaam.icsa.ir/article-1-327-fa.html

[ Downloaded from goljaam.icsa.ir on 2026-02-16 ]

[ DOR: 20.1001.1.20082738.1398.15.35.4.4 ]

Monitoring of Atmospheric Pollutants of Carpet Museum
of Iran for Proactive Protection or Carpet

Sasan Samanian (corresponding author)

Phd Of Renovation of Historical and Cultural objects and Assist. Professor of Art and Arhitec-
ture faculty of Shiraz University, Iran

Samanian_sa@yahoo.com

Sareh Bahmani

Master of Islamic Arts, lecturer at the Faculty of Arts and Architecture, Shiraz University,
Shiraz, Iran

Abstract

The greatest reputation of Iranian handmade carpets is after the beauty of its design, its brightness,
its durability and its longevity. Some of these carpets, which are a valuable treasure of the art of this
region, are kept in museums and collections with unsubstantial conditions which may cause them to
get damaged or ruined.

Air pollutants are very numerous in terms of their origin and health effects, and it is impossible to
check all of them. Therefore, a group of air pollutants, called criteria air pollutants, including carbon
monoxide, ozone, particulate matter, nitrogen dioxide and sulfur dioxide, are studied. Therefore,
considering the importance and necessity of controlling pollutants and their essential role in man-
aging environmental conditions, it is necessary to identify major pollutants in the museum and their
effective control in the environment. Important factors such as dust, carbon oxides, sulfur oxides,
nitrogen oxides should be analyzed instantaneously and permanently in order to control compliance
with standard standards in the carpet museum environment.

This research is a descriptive cross-sectional study carried out with environmental studies, statisti-
cal and sampling methods as well as library and laboratory studies. It is to introduce atmospheric
contaminants and to study, measure and monitor these factors in the museum in order to identify
the most practical and the most appropriate carpet and carpet maintenance method. Therefore, the
carpet museum in Tehran has been selected to implement these methods. Finally, it was determined
that the pollutants in the Persian carpet museum in the year 2016 were more numerous during the
summer, rather than winter. the most infected months of the year in the summer was August (due to
the highest occurrence of dust phenomena) and January-December (due to the most invasive phe-
nomenon) in winter. March was the most desirable month of the year due to the increasing volatility

of atmospheric conditions and the reduction of urban traffic volumes.

Keywords: Atmospheric pollutants, Protection, Measurement, Carpet Museum of Iran, Monitoring.
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