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Measurements
• From 31 March to 15 April 2005 in 

Hyytiälä, a forested background site in 
southern Finland 

• HTDMA and OTDMA: hygroscopic (HGF) 
and ethanol (EGF) growth factors

• VTDMA: volume fractions evaporating at 
<50oC, 50-150oC, 150-280oC and >280oC

• Q-AMS from Univ. of Kuopio & PMF: 
OOA1, OOA2 and SO4

2-+NO3
-+NH4

+

Correlated
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O:C based on Aiken et al. (2008) fit



  

Mass concentrations and volume fractionsMass concentrations and volume fractions
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a) Volatility correlationsa) Volatility correlations ∑ ∆∆ =
i

T
ii

T pξξ
VTDMA ξ AMS groups
∆T OOA2 OOA1 SO4

2-+NH4
++NO3

-

50-150 °C  0.83 0.59 0.00
150-280 °C 0.16 0.35 0.02
 >280 °C 0.01 0.04 0.34
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OOA2 is the more volatile OOA fraction



  

1.6
1.5
1.4
1.3
1.2
1.1

H
G

F

2.4.2005 4.4.2005 6.4.2005 8.4.2005 10.4.2005 12.4.2005 14.4.2005
Date and Time

1.16

1.12

1.08

1.04

EG
F

1.0

0.8

0.6

0.4ξ 
V

TD
M

A

1.0
0.8
0.6
0.4
0.2
0.0

ξ 
A

M
S

 Measured GF
 VTDMA prediction
 AMS prediction

 

b) Growth factor correlationsb) Growth factor correlations
AMS groups VTDMA volume fractions

GF OOA2 OOA1 SO4
2-+… 50-150°C 150-280°C >280°C 

HGF  1.00 1.29 1.53 1.00 1.52 1.28
EGF 1.16 1.12 1.00 1.19 1.00 1.00

∑=
i

iiGFGF 33 ξ

50-150 °C

150-280 °C

>280 °C

SO4+NO3+NH4

OOA2

OOA1

OOA1 is the hygroscopic OOA fraction



  

0.5

0.4

0.3

0.2

0.1

0.0

Vo
lu

m
e 

fra
ct

io
n

50-150 °C 150-280 °C >280 °C
Temperature interval

HGF EGF
 OOA2 1.00 1.16
 OOA1 1.29 1.12
 NH4+NO3+SO4 1.53 1.10

83 % of total OOA2

16 % of total OOA2

HGF=1.00, EGF=1.19

HGF=1.52, EGF=1.00

HGF=1.28, EGF=1.00
More volatile and less 
hygroscopic OOA1 
fraction

59 % of total OOA1

Less volatile and 
more hygroscopic 
OOA1 fraction
35 % of total OOA1

Unreliable, add to 
the 150-280 °C 
volume fraction

Average volatility, hygroscopicity & ethanolicity Average volatility, hygroscopicity & ethanolicity 

High volatility Low volatility

NH4
++NO3

-+SO4
2-

OOA1 splits into two fractions: 
2) More volatile and less hygroscopic ~ OOA2
3) Less volatile and more hygroscopic 
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Other resultsOther results
• OOA1 and the inorganic species 
long-range transported from 
anthropogenic sources
• OOA2 from local sources

  Clear diurnal cycle for OOA2
- Mixing layer height
- Local sources and short life time
- Daytime photochemistry
- Temperature dependent gas-

particle partitioning
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offset=1.62 µ cm3/m 3

slope=0.046 (µ cm 3/m3)/(#/km2)

offset=0.58 µ g/m3

slope=0.013 (µ g/m3)/(#/km2)

offset=0.51 µ g/m3

slope=0.012 (µ g/m3)/(#/km2)

offset=0.77 µ g/m3

slope=0.001 (µ g/m3)/(#/km2)



  

For more information, see…For more information, see…


