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What are the concentrations of aerosol particles in the What are the concentrations of aerosol particles in the 
indoor environment of the Baroque Library Hall?indoor environment of the Baroque Library Hall?

What is the composition of indoor PM?What is the composition of indoor PM?

What sources of aerosols are there inside a building?What sources of aerosols are there inside a building?

What effect do aerosols outside a building have on the What effect do aerosols outside a building have on the 
concentrations inside? concentrations inside? 

KEY QUESTIONSKEY QUESTIONS



KLEMENTINUMKLEMENTINUM



KLEMENTINUMKLEMENTINUM



BAROQUE LIBRARY HALLBAROQUE LIBRARY HALL

AreaArea 430430 mm22

VolumeVolume 45004500 mm33

BooksBooks 21 00021 000
100 100 –– 200 visitors200 visitors

10:00 10:00 –– 19:0019:00



MEASUREMENTSMEASUREMENTS

Particle number size distributions

Mass size distributions

Ionic composition

Elemental composition



MEASUREMENTSMEASUREMENTS

Scanning Mobility Particle Sizer, TSI, U.S.A.
size range 10 – 700 nm



MEASUREMENTSMEASUREMENTS

Aerodynamic Particle Sizer, TSI, U.S.A.
size range 0.5 – 20 μm



BLPI CASCADE IMPACTORBLPI CASCADE IMPACTOR
10 stages, size range 0.025 10 stages, size range 0.025 –– 10 10 µµmm

Nozzles

Impaction
foil

Trajectories of 
deposited
particles

Trajectories
of non-deposited

particles











MEASUREMENTSMEASUREMENTS

3 campaigns

9. 3.  – 17.  3. 2009 
13. 7.  – 21. 7. 2009
23.11. – 2. 12. 2009
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AMMONIUM NITRATEAMMONIUM NITRATE

NH4NO3 (s) ↔ NH3 (g) + HNO3 (g)
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PASSIVE DIFFUSION SAMPLERSPASSIVE DIFFUSION SAMPLERS



CONCLUSIONSCONCLUSIONS
• ammonium sulphate and nitrate in outdoor PM 

contribute significantly to the indoor air pollution
• ammonium nitrate can evaporate indoors 

producing gaseous ammonia and nitric acid
• the process is enhanced by nitric acid deposition 

on indoor surfaces
• the process increases concentrations of 

gaseous ammonia indoors
• remaining ammonium sulphate is hygroscopic
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