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Modeling atmospheric new particle formation and growth
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Accretion (oligomerization) reactions:

X and/or Y are organic, react to form low
volatility species (Z)
* may be related to high-viscosity particles?
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Laboratory studies

In chamber studies at PNNL, new
particle formation from a-pinene is
dramatically enhanced by adding
ppb levels of pyrene

40 ppt dimethylamine (DMA)
10-20 ppt NH; (contaminant)
3.3x 10% cm3 H,SO, (0.13 ppt)
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Field Observations

Recent field studies with observations of new particle
formation:
* CARES (Central Valley, CA, 2010)
* NPFS (Southern Great Plains, 2013)

Final dataset submitted to archive
e GoAmazon 2014/5 (Manaus, Brazil, 2014)
e BAECC (Hyytiala, Finland Feb — Oct 2014)

Particle-phase compounds detected during a
new particle formation event in Finland

Evolution of the volatility of C18-20
particle-phase compounds during new —o= 1ol
particle formation in Finland
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Field Observations

Evolution of New Particle Chemistry at T1
_NPEdays _ Org+S04 >
e ot T TR R TR 90% of PM,

Organics <

Q1004 -
= Regional new
Sulfate 13, particle events
occurred almost
daily during
CARES
Volume

20 24

0 4 8 12 16 20 241 4 8 12 16
Hour of day (PDT) Hour of day (PDT)

« NP growth was mainly driven by condensation of organics & sulfate
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Instrument Development (SBIR/STTR program)

Sample flow
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Closing thoughts ...

ASR modeling progress is being made in representing salt formation and the
condensation of low-volatility organics

ASR laboratory process studies have focused on the role of anthropogenic compounds
in enhancing new particle formation from biogenic precursors and on salt formation
mechanisms.

Several recent field projects and long-term observations are creating a valuable
dataset. Details will be presented during the BAECC and GoAmazon breakouts and the
poster sessions.

Instruments are being developed via the DOE SBIR/STTR program to address crucial
measurement needs.

New ARM instruments will serve the needs of new particle formation research,
including an SO2 analyzer for SGP and an SMPS for AMF1.
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