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IPCC, TAR:
POA:  138 Tg/yr
SOA:    17 Tg/yr

Kanakidou et al. 2005:
SOA:    36 Tg/yrSOA:    36 Tg/yr

Goldstein and Galbally, 
2007:
SOA:  510-910 Tg/yr



The basis: Proton-Transfer-
Reaction Mass-Spectrometry 
(PTR-MS)

� Soft ionization, low 
fragmentation  

� High sensitivity

� Most organic species can 
be measured.

� Quantitative for 
uncalibrated compounds.



New approach:  use PTR-MS for aerosols



Schematic of the new instrument



Key advantages of the new instrument: 

�Good time resolution and chemical 
characterization.

�Combined analysis of gas phase particulate 
chemical composition.

�High sensitivity (10 pg m-3) .�High sensitivity (10 pg m-3) .

�Gas phase/particle partitioning.

�Capability to measure on semivolatile 
compounds. 

� Comprehensive analysis of the totality of 
organics in air.



Proton-Transfer-Reaction Mass-Spectrometry

Resolves fractional mass 
difference of 37 mDa 
between CH4 and O between CH4 and O 
components.
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A full spectrum:

mass 200 – mass 250:

mass 150 – mass 200:

mass 100 – mass 150:

mass 60 – mass 100:

mass 350 – mass 400:

mass 300 – mass 350:

mass 250 – mass 300:





The instrument cycle:



0.1092

0.2184

0.3276

0.4368

fr
ac

tio
na

l m
as

s 
de

vi
at

io
n 

[D
a]

All Masses detected: Yellow: <10% of measurements above detection limit

Red: <50% of measurements above detection limit
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Detection limit:   Median + 3 times standard deviation of background measurements 
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Oxygenated compounds :
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Mass CH4: 16.031
Mass O: 15.995
∆m: 36.4 mDa



Diurnal cycle
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 aerosol compounds
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Aerosol compounds @ 200C
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Aerosol compounds @ 200C
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Aerosol compounds @ 200C
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Aerosol compounds @ 150C
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Aerosol compounds @ 250C
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Future work  – in depth analysis:

Aerosol ageing/chemistry:
�Thermograms 
�Degree of oxygenation
�Cloud processing

Source regions/strengths:
�Marker compounds? �Marker compounds? 
�Trajectory analysis

Interaction with gasphase:
�Diurnal cycle
�Partitioning


