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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,” 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 Schonbrunn, 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 fiir 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

% 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.
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Fig. 1: First air pollutant measurement carried out by IBO Innenraumanalytik Fig. 2: Regular monitoring of VOCs with the handheld VOC measurement
OG in August 2011; view of the storage area on F1, Imperial Carriage Mu- device ppbRAE 3000, here in the storage area for the Collection of Greek
seum/Court Wardrobe with mezzanine (intermediary steel platform) dur- and Roman Antiquities.

ing indoor air sampling.

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-
vice® for VOCs, which the Conservation Science Department was gratefully
able to borrow from Dr. Matija Strlic®! 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).

%  ppbRAE 3000, RAE Systems, Inc.
61 Senior Lecturer in Sustainable Heritage, University College London, The Bartlett
School of Graduate Studies, Centre for Sustainable Heritage.
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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.

Measuring point | Storage area
number
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
10000
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g 7000 1 —— 1, G5F. Picture Gallery
g wu | g
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Fig. 3: Development of the total concentration of VOCs in the storage facility measured between
August 31, 2011 and March 7%, 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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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,®? 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.

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

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

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 VOC:s 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.

62 Grzywacz 2006 (cited note 51).
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Fig. 4 a

Fig. 4 b

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

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.%

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.

6 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 Gebdudes - Zentrales Depot KHM, Befund und Gutachten,
Innenraum Mess- & Beratungsservice, Osterreichisches Institut fiir Bauen und Oko-
logie GmbH, 20.10.2011; F. Twrdik - P. Tappler, Schadstoff-Untersuchungen - Mes-
sung 2 - Nach Bezug und bei Nutzung des Gebdudes - Zentraldepot KHM, Befund
und Gutachten, Innenraum Mess- & Beratungsservice, Osterreichisches Institut fiir
Bauen und Okologie GmbH, 06.11.2012.
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Fig. 5 a Fig. 5b Fig. 5 ¢

Testing the concentration of typical pollutants and particulates found in outside air in August 2011. Fig. 5 a: Preparation for testing for NO, and SO, 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.

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 pg/m?3. 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 pg/m?®, 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 pg/m3~ 16 ppb) and benzaldehyde
(36 pg/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 pg/m?> (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
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Fig. 6: Second air pollutant measurement by IBO Innenraumanalytik Fig. 7: Evolution of the total concentration of VOCs in GF, Collection of Greek and

OG in September 2012; view of GF, Collection of Greek and Roman Roman Antiquities from October 24", 2011 onwards: the use of wooden pallets leads

Antiquities during indoor air sampling. The shelves are already filled to an increase in the total concentration of VOCs in comparison with other storage

with objects on Euro-pallets. areas, which - as the measurements taken by IBO revealed - can be ascribed to
terpenes from the wood.

residues were detected in the storage area for the Collection of Greek and Ro-
man Antiquities. The VOC concentration remained altogether at 1,600 pg/m?,
of which 1,263 pg/m?® was terpene. In the comparison space (with mezzanine),
the total VOC concentration remained at 590 pug/m?®, of which ca. one-third
was terpene and the rest accounted for by solvent residues. Formaldehyde in a
concentration of 24 to 52 pg/m?, and acetaldehyde with 90 to 159 ng/m?, 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 pg/m?.

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, 2012.5

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.®® 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.

6 Twrdik — Tappler 2012 (cited note 63), p. 27.
6 For further details see www.musecorr.eu.
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Sum or average values in each Sampling series 2 Sampling series 1
measurement period (rounded)? after occupation and during use of | after completion of the building
the building (Sept. 18, 2012) (Aug. 31, 2011)
Collection of | Imperial Carriage | Imperial Carriage | Kunstkammer-
Greek and Ro- Museum Museum Tapestries
man Antiquities,
stone collection
(Ground Floor (First Floor (First Floor (Third Floor
- A01) - A02) - A02) - A01)
[pg/m’] [pg/m’] [ng/m’] [pg/m’]

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

- not detected analytically (below detection limit)
@ values are rounded to a maximum of three significant digits

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).

The readings were carried out from January 27" to June 15%, 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
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N

0

Fig. 11 a: Use of the AIRCORR I logger with a bronze sensor in the still Fig. 11 b: Collecting the corrosion data from the bronze sensor, which was
empty F2, Coin Collection, climate box. in place as shown in fig. 11 a for 21 days.

Fig. 9 a: Use of the AIRCORR I logger with lead sensor (below, left) in a Fig. 9 b: Collecting the corrosion data from the lead sensor, which was in
drawer already filled with artefacts in F3, Imperial Carriage Museum/ place as shown in fig. 9 a for 20 days.
Court Wardrobe.

Measurement summary
Star timez 15022012 12:09.50
Measurement irequency: 15 minite(s)
Stoplime: 06032012 16:43:22

Conosion  0.85nm ] Riret

Measurement durstiore 20 day(s)

Mursber of data pointfs} 1931 13022012 12:41:30 000

Air corrosivily 0002
Pb-400 nen [Lead, thickness 400 nm)
Canosion depth: 0.7 nen

Conrasion iate: 13,6 enfyea [1] 0001

0001

0.0

28012012 04022012 11022012 18022012 25022012 03032012

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 15%, 2012 to March 6™, 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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Measzurement summary

Stattime: 27.022012111332 B Cososion 015 nen E:':m
Measurement frequency: 15 mirutefs)
Stoptime:  17.04.2012 08.43:32
Measurement duration: 21 dals)
Number of data points}: 2006 04.042012 13.43:32 000
0.000
Air corrosivity 0000
Cu/Sn-400 rm [Bronze, thickness 400 n) 0.000
Conogion depthc 0.2 nm 0.000
Conosion rate: 4.3 nendyeas [1] 0.000

0,000
0.000
0.000
0.000
0.000
0.000
0.000

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.

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.
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Measurement summary o 021 -
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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).

Fig. 14 a Fig. 14 b

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

Measurement summany
Start time: 01.06.2012 033821
Meassement frequency: 15 miruels)
Stoptime: 15.06.20120854:21
Measuement durstion: 14 dasfs)
Husnber of data pantlzk 1345

@ Concsion 010 nm O Ree!
O Rsens

06.06.201211:35:21 000

Air comosivity

In summary, the results of the trial run of the corrosion sensor AIRCORR I in 2950 rm (Siver, thickness 50 rm)
e oy . P Cosrosion depthe 0.2 nm
the new storage facility were very positive. In particular, due to the very mini- Contosion ate: 5.2 yeae[1]
mal corrosion rate and potentially non-corrosive environmental conditions that Contoonbudug: 050 days(3)
. . . . Conasion classification:
could be documented in the Imperial Carriage Museum storage area and in the IS0 11841 IC1 Veylowl1]
more heavily contaminated storage area of the Collection of Greek and Roman . o T

Antiquities (during the exposure period of the metal sensors the total concen-
tration of VOCs was around 3,000 ppb) (figs. 14 and 15).

-Sacehi Mulsr: 51 -Estiemely pure [3]

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.®®

veveves 111111111

02062012 04082012 05052012 08082012 10082012 12062012 140820132

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.

% 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 AIRCoRrR 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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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.
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the KHM’s Egyptian and Near Eastern
Collection; supervision of numerous
exhibitions, international collabora-
tions on practical scientific topics.

Stefan Fleck

Training in structural engineering at
the Camillo Sitte Institute, structural
engineer since 2005, until 2004 site en-
gineer in a Viennese architecture firm,
since 2004 employed in the facility
management at the Kunsthistorisches
Museum Vienna as project manager
for building alterations and new build-
ings, from 2009 project management
Building - New Storage Facility.

Nora Gasser

Studies at the Institute for Conserva-
tion-Restoration of the Academy of Fine
Arts Vienna, specialisations: paper,
graphic arts, books, archival/modern
and contemporary materials, diploma
2010. 2009-2013 participation in the
Vienna Technical Museum’s storage in-
ventory project as a conservator; since
2012 freelance conservator as part of
the Kollektiv papier&moderne — Atelier
fiir Konservierung-Restaurierung.

Eva Gitz

Following the completion of studies at
the Cologne University of Applied
Sciences (diploma in conservation, spe-
cialisation in paintings/sculpture) in
2003, work as a freelance conservator.
2004-2005 employed at ICN, Nether-
lands Institute for Cultural Heritage in
Amsterdam, focussing on microscopy
and painting research. 2006-2007 free-
lance work. Since 2007 paintings con-
servator at the Kunsthistorisches Muse-
um Vienna and assistant lecturer at the
University of Applied Arts Vienna, In-
stitute for Conservation and Restoration.

Martina Griesser

Studies of chemistry, specialisation in
analytical chemistry, at the Vienna Uni-
versity of Technology as well as doctor-
al thesis 1993-1995 at the same univer-
sity in the field of analytical character-
isation of chemically isolated diamond
layers. Since 1996 setup and manage-
ment of the Kunsthistorisches Muse-
um’s Vienna Conservation Science De-
partment; additionally assistant lectur-
er at the University of Applied Arts Vi-
enna, Institute for Conservation and
Restoration, since 1999. Author and
co-author of various publications.

Ina Hoheisel

2003-2008 studies of conservation and
restoration at the University of Applied
Sciences Erfurt; diploma thesis about
a harp by J.H. Nadermann, Paris 1785,
from the KHM’s Collection of Historic
Musical Instruments (SAM 727), su-
pervised by Alfons Huber. 2009-2011
correspondence course Schutz eu-
ropdischer Kulturgiiter (protection of
European cultural assets) for a master’s
degree (Methodischer Leitfaden fiir die
Besaitung historischer Tasteninstru-
mente/methodical guidelines for the
stringing of historic keyboard instru-
ments) at the European University “Vi-
adrina” in Frankfurt/Oder. Since 2009
freelance work at the SAM.
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Alfons Huber

Following the completion of studies at
the Academy of Fine Arts Vienna (1981)
freelance work; since 1983 conservator
at the KHM’s Collection of Historic Mu-
sical Instruments. 1996 habilitation at
the Academy of Fine Arts Vienna. Nu-
merous publications on conservation/
restoration of musical instruments, his-
toric organology and matters of preven-
tive conservation and climate stabilisa-
tion in museums. Simultaneously ex-
panding on practical experience by
making replicas of historic string pian-
0s. 2012 doctoral thesis (Okosystem
Museum/Eco system museum) at the
Academy of Fine Arts Vienna.

Joachim Huber

1985-1990 Art History studies at the
Universities of Bern and Zurich. 1994
thesis on silversmith’s art of the High
Middle Ages. Since 1997 co-managing
director of Prevart GmbH, Winterthur,
a company which deals with aspects
of preventive conservation in muse-
ums. The focus of his work is on advis-
ing building contractors as well as plan-
ning storage facilities and collection
relocations. Numerous publications
and lectures on matters of long-term
collection preservation and sustaina-
bility in museums.

Sabine Imp

Studies at the Institute for Conserva-
tion-Restoration of the Academy of
Fine Arts Vienna, in the fields of pa-
per, graphic arts, books, archival/mod-
ern and contemporary materials. After
graduating with a diploma 2010, work
as freelance conservator, for example
at the KHM’s Coin Collection since
October 2010, in connection with the
conservation and new storage of ob-
jects from the paper-holdings (stocks,
shares and paper money); since 2012
member of the Kollektiv papier&
moderne — Atelier fiir Konservierung-
Restaurierung.



Angelika Kathrein

Studies at the Academy of Fine Arts
Vienna, Department of Conservation
and Technology, graduating in 1982.
1983 University of Applied Arts, De-
partment for Artistic Lettering and
Book Design. Internship at the Graph-
ic Collection of the Academy of Fine
Arts and at the Theatre Museum. Free-
lance work since 1984: wall painting,
sculptures, paintings, paper, modern
art. From 1992 onwards participation
in projects of the KHM’s Egyptian and
Near Eastern Collection and Collection
of Greek and Roman Antiquities. Since
2002 conservator at the Collection of
Greek and Roman Antiquities.

Tanja Kimmel

Studies of Restoration and Conserva-
tion of Art and Cultural Property - spe-
cialisation in textiles and leather ob-
jects at the Cologne University of Ap-
plied Sciences. Since 2004 textile con-
servator at the Kunsthistorisches Mu-
seum Vienna, initially at the Imperial
Carriage Museum and Court Wardrobe,
since July 2012 at the Kunstkammer
and Treasury. In the course of building
the central storage facility, the range
of professional tasks was expanded.
Member of the relocation team and re-
sponsible for the relocation and storage
of art objects from the collection of the
Imperial Carriage Museum and Court
Wardrobe as project manager. Coordi-
nator of the depot circle and co-super-
visor of integrated pest management
at the centralised storage facility. Since
2010 additionally university assistant
and lecturer at the Institute for Con-
servation and Restoration at the Uni-
versity of Applied Arts Vienna.

Peter Kloser

Art History studies in Vienna and Ber-
lin. 1995-2000 freelance work in wood
conservation in the studio of Stefan
Kainz. Since 1996 freelance work at the
Institute for Foreign Cultural Relations,

ifa Stuttgart. 2000-2005 art historical
reappraisal of the Viennese archdio-
cese’s collection. From 2002 onwards
freelance art historian and managing
director of the Kunstverwaltung OG
company. 2004 and 2005 freelance
work at the Federal Monuments Office.
2005-2009 collection supervision and
TMS-administration at the Landesmu-
seum Niederdsterreich. Since 2010 at
the KHM as TMS-administrator.

Monica Kurzel-Runtscheiner

Studies of Art History and History in
Vienna and Rome. Member of the Aus-
trian Institute of Historical Research
and lecturer for women’s history at the
University of Vienna. Since 1993 sci-
entific contributor at the Kunsthisto-
risches Museum Vienna, initially as
curator, and since 2001 as director of
the Imperial Carriage Museum and the
Court Wardrobe.

Michael Loacker

1992-1996 professional training as
gilder, decorator and sign manufactur-
er in Tyrol, Fachschule fiir Kunst-
handwerk (professional school for
handicraft), Elbigenalp. 1996/97 in-
ternship in the field of restoration and
conservation of timber framed build-
ings and historic facades in Vorarlberg.
1997-2002 studies in paintings conser-
vation at the University of Applied Arts
Vienna. 2000-2002 work experience
in the studio for paintings conservation
Manfred Siems, Vienna. 2002-2003
work at the Federal Monuments Office,
Vienna, focusing on the conservation
of altarpieces, metal-coating and poly-
chromy on sculptures (St. Stephen’s
Cathedral, Church of the Augustinian
Friars). 2003-2004 work for Gebr. Zin-
gerle OHG, Innsbruck, with projects
in North and South Tyrol, focusing on
interior decoration of churches, stone
conservation, and historic facades.
2004-2006 freelance conservator and
working partnership in Vorarlberg with
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commissions from the Federal Monu-
ments Office for the Feldkirch diocese.
Since 2006 conservator at the KHM’s
Egyptian and Near Eastern Collection
(since 2010 additionally at the Collec-
tion of Greek and Roman Antiquities).

Michaela Morelli

Studies of Restoration and Conserva-
tion of Art and Cultural Property - spe-
cialisation in textiles and leather ob-
jects — at Cologne University of Applied
Sciences. Internships at the Austrian
Museum of Applied Arts/Contempo-
rary Art and the Weltmuseum Wien.
Practical semester at the Musée des Tis-
sus et des Arts Décoratifs de Lyon.
From 1999 onwards freelance work,
amongst others for the Five Continents
Museum in Munich (formerly State Mu-
seum of Ethnology), Weltmuseum
Wien, Federal Monuments Office Vi-
enna, Department of Textiles and Ar-
chaeology and the Papyrus Collection
of the Austrian National Library, Vien-
na. Since 2000 conservator at the
KHM, Imperial Carriage Museum and
Court Wardrobe.

Elke Oberthaler

1981-1986 studies of Conservation and
Restoration at the University of Ap-
plied Arts Vienna. Since 1984 em-
ployed in the Department for Painting
Conservation of the KHM’s Picture
Gallery, head of the department since
1997. 1990-1992 A.W. Mellon Fellow
at the Metropolitan Museum of Art in
New York. 2006 Visiting Conservator
at the Courtauld Institute of Art, Lon-
don. Since 1997 lecturer at the Univer-
sity of Applied Arts Vienna, since 2005
additionally at the Academy of Fine
Arts Vienna.

Pascal Querner

1996-2002 studies of Biology at the Uni-
versity of Vienna, followed by a doctor-
ate at the University of Natural Resourc-
es and Life Sciences, Vienna (BOKU,

graduating in 2008). Since 2002 work
in the field of integrated pest manage-
ment in museums in Vienna and other
provinces of Austria, specialising in
monitoring, consulting, prevention and
IPM-concepts. One year’s work in [IPM
at the Rathgen Research Laboratory in
Berlin. Supervision of various storage
relocations for museums in Austria and
Georgia. At present working as freelance
consultant for several of the KHM’s col-
lections, as research assistant at the BO-
KU, and as lecturer at the University of
Applied Arts Vienna. Author of various
publications on IPM in museums.

Daniela Sailer

Kolleg fiir Mode und Bekleidungstech-
nik (professional school of fashion and
clothing technology) at the Modeschule
HerbststraBe/Vienna. 1995-1998 stud-
ies and diploma in textile conservation
at the Textile Conservation Centre, Uni-
versity of London, England; parallel to
the studies internship at the National
Museum of Scotland, Edinburgh. Var-
ious exhibition projects at the Norsk
Folkemuseum, Oslo, Norway. 2000-
2002 work as a textile conservator in
England, at the Conservation Services,
The Textile Conservation Centre, Win-
chester amongst others. Subsequently
private conservation projects and free-
lance work at the Vienna Technical Mu-
seum. Since 2003 conservator at the
Kunsthistorisches Museum’s Imperial
Carriage Museum and Court Wardrobe.

Christina Schaaf-Fundneider

2003 graduation in diploma studies of
Restoration-Conservation, Art Technol-
ogy and Conservation Science at the
Technische Universitdt Miinchen, with
a specialisation in researching painting
techniques. 2003-2005 collaboration
on the FWF research project on Titian’s
painting technique at the Kunsthisto-
risches Museum Vienna. 2006 until ear-
ly 2011 freelance work as conservator
for paintings, polychrome surfaces and

preventive conservation at the Atelier
Kunstgenuss founded with Eva Hot-
tenroth in Vienna. In this context,
since 2007 focus on storage and col-
lections care, risk management und
measures of preventive conservation.
Since 2009 supervision of the HIROX
3D-microscope at the KHM’s Conser-
vation Science Department, and from
2010 till 2012, as representative of the
conservators, part of the planning and
relocation teams for the new storage
facility of the KHM. Since 2013 head
of the department of conservation, res-
toration and object preservation at the
Collections Centre for Art of the state
government of Lower Austria in St. P6l-
ten (maternity leave replacement).

Katja Schmitz-von Ledebur

Studies of Art History, Classical Ar-
chaeology and German Philology in
Bonn and Munich. Doctor’s thesis on
Flemish tapestries of the sixteenth cen-
tury. Work at the Bayerisches Na-
tionalmuseum Munich, and the Ger-
man Historical Museum Berlin. Since
2003 curator of the Kunsthistorisches
Museum’s Kunstkammer and the Im-
perial Treasury (Collections of the Sec-
ular und Ecclesiastical Treasury). Ex-
hibitions and supervision as well as
scientific research of its tapestry col-
lections, coronation and liturgical vest-
ments. Research projects on the dis-
play of tapestries in historic rooms,
the development of a system for the
storage of tapestries and of installation
walls with variable inclination angles
for the display of tapestries. Since 2011
member of the Direction Council of
the Centre International d’Etude des
Textiles Anciens.

Katja Sterflinger

1993 diploma in Biology and 1995
doctorate in Microbiology at the Carl
von Ossietzky University of Olden-
burg, at present associate professor of
Geomicrobiology at the BOKU, being
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in charge of the Austrian Centre of Bi-
ological Resources and Applied Mycol-
ogy at the Department of Biotechnol-
ogy. Since 2009 deputy head of the
Department for Biotechnology. Lectur-
er at the Academy of Fine Arts Vienna
and the University of Applied Arts Vi-
enna. Specialisation in microbial infes-
tation and damage of art objects and
monuments, ecophysiology of fungi
and molecular taxonomy of fungi and
black yeasts. Member of various scien-
tific committees and co-editor of pro-
fessional journals.

René Traum

Trained gold- and silversmith. 1983-
1987 and since 1998 work in the Coin
Collection’s conservation studio at the
KHM. Additional training in the tech-
niques of enamelling and historic gold-
and silversmithing. Numerous publica-
tions on coining technique and cleaning
and conservation of coins from archae-
ological finds. Since 2001 collaboration
on two research projects on corrosion
phenomena on gold coins and ancient
bronze coins, funded by the Jubilaums-
fonds der Oesterreichischen National-
bank (Anniversary Fund).

Bettina Vak

Studies in Object Conservation (metal)
at the University of Applied Arts Vien-
na. Engagement in ancient goldsmith-
ing techniques. Since graduation (1986)
freelance work. Lengthy work stays in
New York (private antique restorer),
Istanbul (collaboration on the conser-
vation treatment of the Constantine
mosaic), St. Petersburg, Hermitage.
Conservation of Roman mosaics, wall
paintings, pottery and Egyptian mate-
rial (Baden, Graz, Frankfurt): sarcoph-
agi, cartonnage objects, gold masks.
1996 participation in the ICCROM
course in Rome on Scientific Principles
of Conservation. Since 1995 conserva-
tor for the KHM’s Collection of Greek
and Roman Antiquities.
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