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equipment, for permanent storage systems, and the packing materials used dur-
ing the move. With the exception of the wooden Euro-pallets, all materials in 
use should have withstood the test with the result “appropriate for permanent 
storage;” materials that emit corrosive pollutants should have been immediately 
excluded.

Pollutants inside the storage space (without objects) could originate either from 
the coated particle board (class E1, i.e., low formaldehyde content) used in the 
mezzanine and/or unknown additives in the construction materials, or from 
the ventilation unit bringing in outside air. In August 2011, about a month after 
inauguration of the building, the Conservation Science Department was able 
to begin assessment of air pollutants using various measurement methods.

5.2.1 CONTINUOUS MONITORING OF VOLATILE ORGANIC COMPOUNDS (VOCS)
The first step began at the end of August 2011. A handheld measurement de-
vice60 for VOCs, which the Conservation Science Department was gratefully 
able to borrow from Dr. Matija Strlic61 at the Centre for Sustainable Heritage, 
University College London, was used to track the concentration of VOCs inside 
the new building. Pollutant monitoring was undertaken at 35 measuring points 
on every floor of the building (table 6) in two to four week intervals. From the 
outset until January 2012 the loaned device was used; subsequently until April 
2012 (at this time most artworks were already stored in the new facility) a de-
vice belonging to the museum of the same manufacture (ppbRAE 3000) was 
used (figs. 2 and 3).

60 ppbRAE 3000, RAE Systems, Inc.
61 Senior Lecturer in Sustainable Heritage, University College London, The Bartlett 

School of Graduate Studies, Centre for Sustainable Heritage.

 
Fig. 1: First air pollutant measurement carried out by IBO Innenraumanalytik 
OG in August 2011; view of the storage area on F1, Imperial Carriage Mu-
seum/Court Wardrobe with mezzanine (intermediary steel platform) dur-
ing indoor air sampling.

 
Fig. 2: Regular monitoring of VOCs with the handheld VOC measurement 
device ppbRAE 3000, here in the storage area for the Collection of Greek 
and Roman Antiquities.

with more appropriate materials. Over time, the material tests have also been 
applied to materials found in the storage areas and finally for furnishing the 
new central storage facility, including the tools and materials used during re-
location of the objects.

In collaboration with external analytical laboratories, usually at the Vienna 
University of Technology,59 isolated pollutants in showcases were investigated 
after the turn of the millennium. The old furnishings of the Collection of Sculp-
ture and Decorative Arts (Kunstkammer) before its closing in 2002, the Impe-
rial Treasury in 2008, and storage cabinets, like those of the Imperial Carriage 
Museum, in Schönbrunn, were tested. Unsurprisingly, old wooden showcases 
and wooden composite panels showed increased levels of acetic acid and for-
mic acid – sometimes at very high levels. Proof of sulphur-containing contam-
inants in the lacquered metal storage cabinets in the Imperial Carriage Museum, 
which in a related test led to the rapid tarnishing of silver, could, however, not 
be produced.

The problem of pollutants in showcases was comprehensively addressed for the 
first time in the context of the new installation of the Kunstkammer, which 
consists of a series of sealed showcases. Since pollutants enclosed in sealed 
showcases can have catastrophic effects on the preservation of objects due to 
the lack of air circulation, the newly-constructed showcases were spot checked 
for pollutants by BAM (Bundesanstalt für Materialforschung, Berlin). 

The plan for the new central storage facility in Himberg provided the KHM for 
the first time with the opportunity to test the structure for pollutants from the 
outset and to establish a pollutant monitoring system from the beginning.

5.2 IMPLEMENTATION OF POLLUTANT MONITORING IN THE NEW CENTRAL 
STORAGE FACILITY IN HIMBERG

The construction of the KHM’s new storage facility provided the unique oppor-
tunity to track pollutant emission trends in an empty building envelope up until 
its furnishing with the latest products and equipment. The necessity and feasi-
bility of a pollutant monitoring system was discussed right from the start during 
the planning phase of the storage facility for the KHM, the Weltmuseum Wien 
and the Theatre Museum. Discussions with internal and external colleagues 
confirmed the need for a system that should begin as soon as possible after the 
sealing of the building envelope.

The procedure originally planned for the initial pollutant assessment in the still 
empty storage facility and the repetition of air sampling after it had been equipped 
with storage furnishings could not be carried out exactly in this way because 
completion of the spaces overlapped with their furnishing. It was still possible, 
however, to test the spaces with a mezzanine (intermediary steel platform) and 
furnishings already in place before bringing in the first objects. This served to 
establish comparison values for later measurements (fig. 1) and to evaluate the 
Oddy-tests carried out beforehand on all materials used for coating the storage 

59 The pollutant measurements were carried out by the working groups of Dr. Anne 
Kasper-Giebl and Dr. Erwin Rosenberg, Vienna University of Technology, Institute 
of Chemical Technologies and Analytics, Getreidemarkt 9, 1060 Vienna.

Christina Schaaf-Fundneider and Martina Griesser

M
O

N
IT

O
R

IN
G

 A
IR

 P
O

LL
U

T
IO

N



245244

Very low background levels of VOCs in the magnitude of ca. 150 – 200 ppb 
(table 7) were measured in the completed but still empty spaces. The publica-
tion by Cecily Grzywacz, Monitoring for Gaseous Pollutants in Museum En-
vironments,62 can be used as a reference for the comparison of assessments of 
air quality. This book states that, in general, values under 100 ppb of pollutant 
concentration in museum collections are desirable. Although this level was 
slightly exceeded in the areas that contained only storage furnishings and equip-
ment, it still remained at the lower end of the section following the one stated 
“ideal range” in the above cited reference publication, titled “action limits,” 
which specified 700 ppb as a high VOC concentration value.

Storage Area VOC Concen-
tration (ppb)

First Floor, Imperial Carriage Museum/Court Wardrobe 190
Second Floor, Picture Gallery (MF) 155
Second Floor, general storage (MF) 220
Second Floor, (ME) 280
Third Floor, Near Eastern and Egyptian Collection (MF) 230
Third Floor, Kunstkammer (MF) 230
Third Floor, Theatre Museum (ME) 250
Third Floor, Kunstkammer-Tapestries 155
Third Floor, Imperial Carriage Museum/Court Wardrobe (ME) 200

62 Grzywacz 2006 (cited note 51).

Table 7: Overview of the VOC background levels (ppb) measured with the ppbRAE 3000 on August 
31st, 2011 in the newly-completed areas of the storage facility. MF … main floor, ME … mezzanine.

Continuation of measurements in the areas already filled with collection objects 
exhibited a clear increase in the level of VOCs (see fig. 3). Immediately during 
the moving in of objects (and all storage materials) and shortly thereafter, val-
ues of ca. 1,000 up to a maximum of 8,000 ppb were measured with the hand-
held device. The highest values were detected in sections of the Collection of 
Greek and Roman Antiquities that contained Euro-pallets for the storage of 
stone objects. It was known prior the move that these wooden pallets emit pol-
lutants, above all terpenes. This compromise was deliberately made because of 
the load-carrying capacity needed for these heavy objects, their lack of sensi-
tivity to the emitted pollutants, and finally for financial reasons (metal pallets 
would have been too expensive).

During the monitoring phase underway over the first ca. 1.5 years, the amount 
of VOCs in the individual storage areas has constantly been decreasing and at 
the beginning of 2013 reached values of ca. 300 up to a maximum of 2,000 ppb 
(see fig. 3). Unless otherwise noted, the measurements were taken at approxi-
mately every four weeks in order to observe the stability of pollutant concen-
tration conditions and to be able to react promptly in case of unusual 
developments.

Measuring point 
number

Storage area

1 Ground Floor (GF), vestibule of truck unloading dock
2 GF, multifunction room
3 GF, unpacking zone
4 GF, anoxic nitrogen treatment chamber
5 GF, Picture Gallery
6 GF, Collection of Greek and Roman Antiquities
7 GF, vestibule of stairway 2
8 GF, elevator entrance area
9 GF, packing room
10 GF, post-nitrogen treatment area
11 First Floor (F1), laboratory
12 F1, workshop 3
13 F1, workshop 2
14 F1, workshop 1
15 F1, entrance area to workshops
16 F1, photography studio
17 F1, Imperial Carriage Museum/Court Wardrobe
18 F1, Collection of Greek and Roman Antiquities (MF)
19 F1, Collection of Greek and Roman Antiquities (MF), climate box
20 F1, Theatre Museum (MF)
21 F1, Theatre Museum (ME)
22 F1, stairwell
23 inside elevator
24 Second Floor (F2), Picture Gallery (MF)
25 F2, Coin Collection (MF), climate box
26 F2, Collection of Historic Musical Instruments (ME)
27 F2, general storage (MF)
28 F2, (ME)
29 F2, stairwell 2
30 Third Floor (F3), Near Eastern and Egyptian Collection (MF)
31 F3, Kunstkammer (MF)
32 F3, Theatre Museum (ME)
33 F3, Kunstkammer-Tapestries
34 F3, Imperial Carriage Museum/Court Wardrobe (ME)
35 F3, stairwell 2

Table 6: List of measuring points for the pollutant monitoring system in the storage areas  
(handheld VOC device ppbRAE 3000). MF … main floor, ME … mezzanine.

 
Fig. 3: Development of the total concentration of VOCs in the storage facility measured between 
August 31st, 2011 and March 7th, 2013: the increase of VOC concentrations is clearly recognisable 
while the collections (and their packing materials) were being moved into the storage areas shown 
here, followed by decreasing levels.
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The first measurements of VOCs taken in August 2011 before the move of the 
collections showed primarily solvent residues with a total concentration of ca. 
600 μg/m3. This corresponds to ca. 180 ppb when converted with hexane as the 
base value (corresponding to the information in the publication from the Getty 
Conservation Institute mentioned above), and coincides well with the values 
measured with the handheld device. Testing for aldehydes and ketones detected 
the expected increase in formaldehyde levels in the space with a mezzanine 
constructed from particle board. Formaldehyde could be documented in this 
room only; it was not detected in the comparison space without the mezzanine. 
With 8 μg/m3, approximately ca. 6.5 ppb, the concentration of formaldehyde 
was at the border of the recommended concentration for sensitive collections 
of below 5 ppb, and for collections in the general, for which the desired range 
is 5 – 20 ppb (again as stated in the Getty reference publication).

Along with formaldehyde, acetaldehyde (29 μg/m3 ≈ 16 ppb) and benzaldehyde 
(36 μg/m3) could be detected in an acceptable amount (under 20 ppb) for sen-
sitive collections. Unfortunately, it could not be clarified with the manufacturer 
if benzaldehyde can be emitted by the particle board used. In the space without 
a mezzanine, on the other hand, 330 μg/m3 (ca. 132 ppb) of acetic acid was 
detected, possibly originating from floor coverings recently installed in some 
sections of the space, which, however, fell within the desired range for collec-
tions in general (40 – 280 ppb).

Fortunately, the storage facility proved to be minimally contaminated with pol-
lutants in its empty state, i.e., without objects. About one month after the com-
pletion of the construction and furnishing phases, no objectionable concentra-
tions of pollutants could be detected.

During the repetition of the air sampling in September 2012, the most contam-
inated storage area – that containing heavy stone objects from the Collection 
of Greek and Roman Antiquities placed on wooden pallets – was chosen, along 
with one of the earlier investigated areas, in order to compare the qualitative 
and quantitative identification of air pollutants (figs. 6 and 7). As expected, 
primarily terpene derivatives from the wood used in the pallets and solvent 

 
Fig. 5 a

Testing the concentration of typical pollutants and particulates found in outside air in August 2011. Fig. 5 a: Preparation for testing for NOx and SO2 by em-
ployees of a company contracted by IBO Innenraumanalytik OG. Fig. 5 b and c: Measuring particulate matter in outside air – as a comparison with that 
found in indoor air – in F3, Kunstkammer-Tapestries.

 
Fig. 5 b

 
Fig. 5 c

5.2.2 QUANTITATIVE ANALYSIS OF AIR POLLUTANTS
A company specialising in the analysis of air pollution, IBO Innenraumanalytik 
OG, carried out supplementary measurements at three locations (fig. 4). Along 
with a qualitative and quantitative survey of VOCs in the different areas, the 
indoor air was sampled for carboxylic acids (organic acids), aldehydes and 
ketones.63

The first of these tests took place at the end of August 2011 in storage spaces 
containing only storage furnishings and equipment – no objects – and tested 
for the concentration of nitrogen oxides, sulphur dioxide, and ozone in the 
outside and inside air as well as particulate matter analysis (fig. 5). As already 
mentioned above, the purpose was to rule out the possibility of the introduction 
of air pollutants or dust from the outside by the ventilation system: a circula-
tion system using minimal amounts of fresh air. After approximately one oper-
ating year of the storage facility (September 2012), analysis of typical indoor 
air pollutants – VOCs, carboxylic acids, aldehydes, and ketones – was completed 
in the storage area now filled with objects and storage materials.

Considering the detection of outdoor air pollutants, it could be determined that 
their concentration was consistently lower, and sometimes significantly lower, 
inside the storage facility. The fine particulate matter fraction indoors was also 
proven to be minimally detectable. Consequently, it was concluded that the air 
circulation system was not contributing to an enrichment of outdoor air pol-
lutants or fine particulates in the storage facility and sampling was discontinued 
in September 2012. 

63 All of the following measurement values are extracted from the analysis report from 
IBO Innenraumanalytik OG/Innenraum Mess- & Beratungsservice for both meas-
urement campaigns: F. Twrdik – P. Tappler, Schadstoff-Untersuchungen – Messung 1 
– Nach Fertigstellung des Gebäudes – Zentrales Depot KHM, Befund und Gutachten, 
Innenraum Mess- & Beratungsservice, Österreichisches Institut für Bauen und Öko-
logie GmbH, 20.10.2011; F. Twrdik – P. Tappler, Schadstoff-Untersuchungen – Mes-
sung 2 – Nach Bezug und bei Nutzung des Gebäudes – Zentraldepot KHM, Befund 
und Gutachten, Innenraum Mess- & Beratungsservice, Österreichisches Institut für 
Bauen und Ökologie GmbH, 06.11.2012.

 
Fig. 4 a

A colleague from IBO Innenraumanalytik OG testing the air on F3, Kunstkammer-Tapestries for aldehydes in August 2011.

 
Fig. 4 b
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Fig. 8: Summary of the most significant findings of air pollutants detected by IBO Innenraumanalytik OG during their measurement campaigns (translated 
from the findings report dated November 6, 2012).

residues were detected in the storage area for the Collection of Greek and Ro-
man Antiquities. The VOC concentration remained altogether at 1,600 μg/m3, 
of which 1,263 μg/m3 was terpene. In the comparison space (with mezzanine), 
the total VOC concentration remained at 590 μg/m3, of which ca. one-third 
was terpene and the rest accounted for by solvent residues. Formaldehyde in a 
concentration of 24 to 52 μg/m3, and acetaldehyde with 90 to 159 μg/m3, could 
be detected in clearly higher concentrations than in the empty storage space. 
Acetic acid was detected in both sampled spaces with a concentration of ca. 
25 – 30 μg/m3.

The most significant results of both measurement campaigns are collected in 
the table in fig. 8. It is taken from the analysis report from IBO Innenraum-
analytik OG dated November 6, 2012.64

5.2.3 MONITORING THE CORROSIVE POTENTIAL OF THE ATMOSPHERE
As part of the EU support MUSECORR project “Real time monitoring of air 
corrosivity using AirCorr Loggers,” corrosion sensors were developed under 
the leadership of the Institut de la Corrosion (French Corrosion Institute; ICO) 
that can provide an indication of the corrosive potential of the atmosphere for 
certain objects and groups of objects.65 The sensors are based on the measure-
ment of the change in the electric resistance of a thin metal strip placed upon 
an isolating substrate brought about by the corrosion of the metal by pollutants 
found in the surrounding air. During an advanced stage of the project a trial 
was carried out in the first half of 2012 with selected end users, who were to 
test the newly developed sensors for their suitability for daily use, user friend-
liness, etc. The Conservation Science Department was selected to be one of the 
end users with the task of testing the air quality in the newly constructed stor-
age facility.

 
Fig. 6: Second air pollutant measurement by IBO Innenraumanalytik 
OG in September 2012; view of GF, Collection of Greek and Roman 
Antiquities during indoor air sampling. The shelves are already filled 
with objects on Euro-pallets.

 
Fig. 7: Evolution of the total concentration of VOCs in GF, Collection of Greek and 
Roman Antiquities from October 24th, 2011 onwards: the use of wooden pallets leads 
to an increase in the total concentration of VOCs in comparison with other storage 
areas, which – as the measurements taken by IBO revealed – can be ascribed to 
terpenes from the wood.

64  Twrdik – Tappler 2012 (cited note 63), p. 27.
65  For further details see www.musecorr.eu.

The readings were carried out from January 27th to June 15th, 2012 with a pro-
totype of the AirCorr I Logger with lead (Pb – 400 nm), silver (Ag – 50 nm) 
and bronze sensors (CuSn – 400 nm) in three pre-selected measurement loca-
tions in the storage areas for the Coin Collection, the Collection of Greek and 
Roman Antiquities, and the Imperial Carriage Museum (for the lead sensor 
only) (figs. 9 and 10). Since the AirCorr I logger can only contain one sensor 
at a time, and all three sensors were to be tested in all possible storage areas, 
the prescribed exposure time – normally at least one month – was reduced to 
2 – 3 weeks for each measurement location, after consultation with the respon-
sible project administrator at MUSECORR.

A corrosion depth of 0.2 nm was measured upon evaluation of the bronze sen-
sor exposed for 21 days in the Coin Collection, with the resulting corrosion 
rate calculated to be 4.3 nm/year (figs. 11 and 12). At the time of our tests, the 
categorisation of corrosion into classes was not yet available; the MUSECORR 
project organisers informed us, however, that this indicates an extremely low 
rate of corrosion: a potentially non-corrosive environment. This was also con-
firmed by the comparison measurement carried out with the lead sensor, which 
showed a corrosion rate of 15.6 nm/year (0.8 nm in 23 days), a situation that 
is also considered potentially non-corrosive. The pollutant monitoring that we 
carried out in the same location and timeframe as the bronze sensor measured 

Sum or average values in each  

measurement period (rounded)a

Sampling series 2 
after occupation and during use of 

the building (Sept. 18, 2012)

Sampling series 1 
after completion of the building 

(Aug. 31, 2011)

Collection of 
Greek and Ro-

man  Antiquities, 
stone collection 
(Ground Floor 

‒ A01)

Imperial Carriage 
Museum  

(First Floor 
‒ A02)

Imperial Carriage 
Museum  

(First Floor 
‒ A02)

Kunstkammer- 
Tapestries 

(Third Floor 
‒ A01)

[μg/m3] [μg/m3] [μg/m3] [μg/m3]
alkanes (sum) 43 44 34 18
alkenes (sum) ‒ ‒ ‒ ‒
aromatics (sum) 53 61 56 47
chlornapthaline (sum) ‒ ‒ ‒ ‒
chlorinated hydrocarbons (sum) 2 ‒ ‒ ‒
terpenes (sum) 1,260 200 85 22
monovalent alcohols (sum) 61 110 260 330
esters of monovalent alcohols (sum) 6 3 5 22
cyclic ethers (sum) 7 4 4 1
glycols, glycol ethers, glycol esters (sum) 13 11 38 120
fatty acid esters, dicarboxylic acid esters (sum) ‒ ‒ ‒ ‒
heterocycles (sum) 7 4 3 3
plasticisers (sum) ‒ ‒ ‒ ‒
phenols (aromatic alcohols) (sum) ‒ ‒ ‒ ‒
other unsaturated compounds (sum) ‒ ‒ ‒ ‒
other VOC compounds (sum) ‒ ‒ 1 ‒
formaldehyde 52 24 8 ‒
aldehydes and ketones (without formaldehyde) (sum) 560 480 230 120
acetic acid 24 30 ‒ 330
formic acid ‒ ‒ ‒ ‒
total quantifiable organic compounds (rounded) 2,100 970 730 1,000
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ca. 2,250 ppb total VOCs. A following measurement in the Coin Collection 
storage area with the silver sensor with an exposure time of 24 days recorded 
a corrosion depth of 0.3 nm and a resulting corrosion rate of 4.9 nm/year 
(fig. 13; see also Fig. 59 in the contribution by Schaaf-Fundneider – Kimmel). 
The corrosion classification already available in the evaluation software led to 
the ranking of the surrounding atmosphere as class “IC 1 very low”. The envi-
ronment was, according to this classification for silver, unpolluted and poten-
tially non-corrosive. The total VOC levels measured with the handheld device 
remained at 1,200 – 2,350 ppb during the exposure period.

 
Fig. 11 a: Use of the AirCorr I logger with a bronze sensor in the still 
empty F2, Coin Collection, climate box.

 
Fig. 11 b: Collecting the corrosion data from the bronze sensor, which was 
in place as shown in fig. 11 a for 21 days.

 
Fig. 12: Results of the evaluation of the bronze sensor in F2, Coin Collection, climate box, which also demonstrate 
that a potentially non-corrosive environment for objects could be established.

 
Fig. 9 b: Collecting the corrosion data from the lead sensor, which was in 
place as shown in fig. 9 a for 20 days. 

 
Fig. 9 a: Use of the AirCorr I logger with lead sensor (below, left) in a 
drawer already filled with artefacts in F3, Imperial Carriage Museum/
Court Wardrobe.

 
Fig. 10: Results of the evaluation of the lead sensor placed in F3, Imperial Carriage Museum/Court Wardrobe, 
gained by using the associated software. Like with all sensors in the MUSECORR system, the lead sensor can also 
be used more than once in different locations for testing the corrosive potential of the surrounding atmosphere. In 
the evaluation shown here, the measurement period in F3, Imperial Carriage Museum/Court Wardrobe is delimited 
by the two red lines (from February 15th, 2012 to March 6th, 2012). The evaluation of this section of the corrosion 
curve shows a corrosion depth of 0.7 nm and a corrosion rate of 13.6 nm per year. According to the project leaders 
at MUSECORR, this corresponds to a potentially non-corrosive environment for objects.
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Fig. 14 a

Use of the AirCorr I logger with a silver sensor in GF, Collection of Greek and Roman Antiquities, with objects already moved in.

 
Fig. 14 b

 
Fig. 15: Results of the evaluation of the silver sensor in GF, Collection of Greek and Roman Antiquities, also with a 
corrosion classification indicating an unpolluted environment. The lead and bronze sensors also produced good 
results in this area, i.e., little potential for corrosion in the atmosphere, although contamination by VOCs inside this 
storage area was the highest.

In summary, the results of the trial run of the corrosion sensor AirCorr I in 
the new storage facility were very positive. In particular, due to the very mini-
mal corrosion rate and potentially non-corrosive environmental conditions that 
could be documented in the Imperial Carriage Museum storage area and in the 
more heavily contaminated storage area of the Collection of Greek and Roman 
Antiquities (during the exposure period of the metal sensors the total concen-
tration of VOCs was around 3,000 ppb) (figs. 14 and 15).

At this point it should be mentioned that the AirCorr corrosion sensors are 
now commercially available. The battery-run loggers can be used autonomously 
over many years and in changing locations. Interim data results can be collect-
ed and evaluated at any time as needed.66

 
Fig. 13: Results of the evaluation of the silver sensor in F2, Coin Collection, climate box, which now contains the full 
extent of evaluation options for all sensors used in the MUSECORR project. The corrosion classification of the 
atmosphere is also graphically represented by the calculated corrosion rates: here, for example, the silver sensor 
shows a potentially non-corrosive environment (highlighted in the dark green section of the corrosion classification).

66 For information and ordering the loggers and/or sensors, contact Frédéric Ledan 
from the Institut de la Corrosion, e-mail: frederic.ledan@institut-corrosion.fr, Tel.: 
+33 (0) 2 98 05 89 02. The first non-binding price offer that was provided to us by 
the MUSECORR project leader, listed the Logger AirCorr I without sensor at   
€ 1,250.00; for the data pencil and communication interface € 350.00; and a recom-
mended price for most sensors between € 95.00 and € 215.00; the WinAirCorr Soft-
ware for data evaluation was free of charge.
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ZUSAMMENFASSUNG

SUMMARY

In den letzten Jahren wurde als Teil 
der Präventiven Konservierung im mu-
sealen Ambiente den Luftschadstoffen 
und ihren Auswirkungen auf Kunst- 
und Kulturgut auch in Österreich ver-
stärkte Aufmerksamkeit gewidmet. In 
diesem Beitrag werden daher zunächst 
einführend die wichtigsten Luftschad-
stoffe, ihre häufigsten Quellen und ihre 
Auswirkungen auf Kunstwerke vorge-
stellt, womit – unter Berücksichtigung 
von deutsch- und englischsprachiger 
Literatur – ein „Einstiegsleitfaden“ für 
KollegInnen im Museumsalltag ge-
boten werden soll.

Mit der Fertigstellung des neu errich-
teten Zentraldepots in Himberg bot 
sich dem Naturwissenschaftlichen La-
bor des Kunsthistorischen Museums 
Wien die Chance, von Beginn an die 
Entwicklung der Konzentration einiger 
ausgewählter Luftschadstoffe bzw. 
Schadstoffgruppen im Gebäude zu be-
obachten und ein Schadstoff monitoring 

einzuführen. Bereits während der Er-
richtung und Einrichtung des Depots 
und zur Vorbereitung der Objekte für 
die Übersiedelung dorthin wurde ver-
sucht, den Schadstoffeintrag so gering 
wie möglich zu halten. Alle verwende-
ten Materialien wurden dazu dem so 
genannten Oddy-Test unter zogen und 
es wurden – mit Ausnahme von Eu-
ro-Paletten aus Holz für schwere Stein-
objekte – nur solche ohne nachweisba-
res Schädigungs potential für Objekte 
eingesetzt.

Schließlich konnte im August 2011 
durch das Naturwissenschaftliche La-
bor die Untersuchung von Luftschad-
stoffen unter Einsatz verschie dener 
Messmethoden aufgenommen werden. 
Dabei wurden die aus der Außenluft, 
den Baumaterialien, den (neuen) Ein-
richtungsgegenständen (Lagertechnik) 
und letztlich auch den nach und nach 
in das Depot ein gebrachten Objekten 
am ehesten zu erwartenden Schadstoffe 

bzw. Schadstoffklassen – flüchtige or-
ganische Verbindungen (VOCs), or-
ganische Säuren, Aldehyde und Keto-
ne, Stickstoff oxide, Schwefeldioxid 
und Ozon – analysiert und es wurden 
v. a. die VOCs an 35 Messpunkten 
über einen Zeitraum von bisher 
ca. 1,5 Jahren einem regelmäßigen 
Monitoring unterzogen.

Im Rahmen des EU-Projekts MUSE-
CORR konnte weiters an drei ausge-
wählten Messpunkten mittels einer 
neu entwickelten Messtechnologie das 
korrosive Potential der Depotatmo-
sphäre für (Kunst-)Objekte erfasst 
werden.

Aus den bisher erhobenen Daten zeigt 
sich, dass es gelungen ist, die Schad-
stoffkonzentrationen im Gebäude nied-
rig zu halten und somit gute, d. h. nicht 
bis wenig korrosive, Umgebungsbedin-
gungen für die dauerhafte Aufbewah-
rung von Kunstwerken zu schaffen.

As an aspect of preventive conservation 
in museum environments, atmospheric 
pollutants and their effects on art and 
cultural property have received in-  
cre ased attention in recent years, in 
Austria and elsewhere. In this article, 
the most significant atmospheric pol-
lutants, their most common sources, 
and their effects on artworks are first 
presented; considering the German and 
English literature, it seeks to offer an 
“introductory guide” for colleagues in 
every day museum praxis.

With the completion of the newly con-
structed collections storage facility in 
Himberg, the Conservation Science  
Department of the Kunsthistorisches 
Museum Vienna was given the chance 
to observe from the start the concentra-
tion development of a selected number 
of atmospheric pollutants and/or pol-
lutant groups in the building, and to 

introduce pollutant monitoring. During 
the construction and furnishing of the 
storage facility and in preparing the 
objects for the move, an attempt was 
already made to keep the entry of pol-
lutants as low as possible. All materials 
used were additionally subjected to the 
so-called Oddy-test and – with the ex-
ception of wooden Euro-palettes for 
heavy stone objects – only those with-
out demonstrable damage potential for 
objects were used.  

The investigation of atmospheric pol-
lutants by the Conservation Science 
Department using various methods of 
measurement could finally be started 
in August 2011. The most likely pol-
lutants and/or classes of pollutants – 
volatile organic compounds (VOCs), 
organic acids, aldehydes and ketones, 
nitrogen oxides, sulphur dioxide, and 
ozone – from the external air, the 

construction materials, the (new) stor-
age systems, and finally also the objects 
gradually brought into the repository 
were analysed, and the VOCs in par-
ticular were subject to regular moni     -
toring at 35 measurement points over 
a period of 1.5 years to date. 

In the framework of the EU Project 
MUSECORR, the corrosive potential of 
the atmosphere in the storage facility 
for (art) objects could further be  
eva lu ated at three selected measure-
ment points using a newly developed  
measurement technology.

The data collected thus far indicates 
that the attempts to keep the concen-
tration of pollutants in the building 
low, i.e. to provide slightly to non- 
corrosive environmental conditions for 
the long-term storage of the artworks, 
have been successful. 
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5.2.4 SUMMARY AND OUTLOOK
The investigation of air quality and pollutants relevant to collections’ objects 
carried out from the outset in the new central storage facility of the Kunsthis-
torisches Museum Vienna has resulted in the successful creation of good stor-
age conditions for the long-term preservation of the art objects. The concentra-
tion of pollutants present in the environment, like the terpenes discovered 
emitting from the wooden storage pallets, has also been proven to pose no 
health risks to people using the storage area.

This positive result could be achieved first and foremost through the conscious 
selection of materials, which – despite financial restrictions – was aimed at 
avoiding as much as possible the use of materials that emit pollutants and as 
far as possible not applying special surface treatments to the walls and floors 
of the concrete prefabricated structure. The air circulation system, which was 
chosen to increase climate stability, uses as little outside air as possible, also 
proving its value: enrichment of the air inside the storage facility with pollu-
tants and dust from outside air has not been observed. The constantly decreas-
ing VOC values regularly measured over the first ca. 1.5 years also seems to 
show (tentatively) that the inside air is not being saturated with pollutants in-
troduced by the objects (and wooden pallets). Pollutant monitoring of the total 
amount of VOCs along with analysis for quantitative detection of pollutants 
present in the air (the latter at longer intervals) will be continued in order to 
be able to react as quickly as possible to potentially negative developments.

Christina Schaaf-Fundneider and Martina Griesser
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