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Chemical Composition of PM, Aerosols for Pasadena
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Build up of organic aerosol concentrations over a period of several days. Residual organic aerosols and
precursor species in the Pasadena area appear to undergo multiple days of aging.



Chemical Composition of Non-Refractory PM,; Aerosols for Pasadena
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Organic diurnal trend consistent with transport times from source-rich western basin and the expected
timescale of secondary production.

Nitrate diurnal trend influenced by dilution due to rising planetary boundary layer and evaporation of
ammonium nitrate.



Positive Matrix Factorization (PMF): Time Series & Mass Spectra
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Positive Matrix Factorization (PMF): Time Series & Mass Spectra
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Positive Matrix Factorization (PMF): Time Series & Mass Spectra

Cx

CH
CHO,
CHO,,
CHN
CHO,N
CHON,,

CS
HO
Air

OMOC 1.3, 0:C=0.14, HC 1.6, N:C=0.010

S 80 3 Diesel Hydrocarbon-like
3909, e Ml e ... OrganicAcrosol (HOAD)
T 80 OM 0C=1.4, 0:C=0. 21 H: C=16, N :C=0.004 'Non-Diesel Hydrocarbon-like

Fraction of Sign

o

> 40 I“l I |||I nlll

Organlc Aerosol (HOA-ND)
OMOC 1.6, OC 0.31, HC 17 NC 0052

0.10 | |
0.00 Ia |||II ||I 'Il Lo ae | |
' OMOC160C038HC14NCOOO4
0.10 | |
0.00 3-1 a ||| |||I| _________________
N 0|v| 0C=2.2, O:C= 080 H C=1.2, N C=0.012 Low-Volatility Oxygenated
| | ‘Organic Aerosol (LV-OOA)
OO Iillllllllli-llllIIIIII|IIIIIIIII|II_II_i—I_I_II_|;_;_;II
20 40 60 80 100
m/z
1 —@— HOA-D
6 —® HOA-ND
LOA
{4 —@— SVOOA

—o— LVOOA

Mass Concentration (pg m'3)

|

|

O 4 8 12 16 20 24
Diurnal Hour (PDT)



0,(0, + NO,) vs OOA
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» Slope of OOA vs. Ox plot is steeper for Pasadena in comparison to Riverside (SOAR-1).

« The OOA vs. Ox slope is similar to that found in Mexico City for less aged aerosol (MILAGRO).

Reference for OOA vs. Ox plots:

Herndon et al. Geophys. Res. Lett. 2008, 35, L15804.

Wood et al. Atmos. Chem. Phys. 2010, 10, 8947.



Comparison of HOA Components with Combustion Emission Tracers
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Positive Matrix Factorization (PMF): Time Series & Campaign Averages

Taken from: Zhang et al. Geophys. Res. Lett. 2007, 34, L13801



Evolution of Org/ACO
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Evolution of Org/ACO
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Organic Aerosol Elemental Composition from High Resolution AMS data
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The Van Krevelen Diagram, Pasadena vs. Riverside
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« A shallower slope significantly less than -1 for Pasadena could be due to a greater tendency for alcohol

addition, or C-C bond breaking (fragmentation) reactions during aerosol aging. Alternatively, slope may be
due to different mixing of primary and secondary organic aerosol components.

Reference for Van Krevelen Diagrams:
Heald et al. Geophys. Res. Lett. 2010, 37, LO8803.




The Van Krevelen Diagram, Pasadena vs. Riverside

2.0 5 + Pasadena, CA (CalNex) @ HOA-D
. + Riverside, CA (SOAR) ® HOA-ND
= © LOA
- - o SV-O0A
1.8 @ LV-OOA
- C ot ® Avg. CalNex
E : B Avg. SOAR
1.6 -
Q ]
L :
1.4 -
129 R’=0.83
1 slope =-0.64
1 —— Linear ODR Fit (CalNex)
1.0-IIII|IIIIIIIII|IIIIIIIII|IIIIIIIII|IIII|IIII|IIII|
0.0 0.2 0.4 0.6 0.8 1.0

O:C
« A shallower slope significantly less than -1 for Pasadena could be due to a greater tendency for alcohol

addition, or C-C bond breaking (fragmentation) reactions during aerosol aging. Alternatively, slope may be
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Thermodenuder + AMS and Volatility Distributions

Total OA: POA (using Ci!Hg as surroqgate):
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HOA-D vs. Black Carbon, ‘HOA-D + HOA-ND’ vs. CO(g)
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Total SV-OOA Mass Conc. (Ug m-3)

O,(05 + NO,) vs SV-OO0A, Back-Up
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f44

f44 vs. f43 plot (with PMF Results)
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AMS Comparison with SMPS, UHSAS (Part 1)
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AMS Comparison with SMPS, UHSAS (Part 2)
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AMS Comparison with SMPS, UHSAS (Part 3)
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Extinction

Calculated Mie Scattering vs. CAPS (Part 1)
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Calculated Mie Scattering vs. CAPS (Part 2)

Calc. Mie Scattering [Mm'l]

N

(@)

o
]

=

o)

o
|

=

(@)

o
|

)
o
|

o
]

—— Linear Fit
Slope=1.01

T T T |
0 50 100 150 200 250

CAPS Extinction [Mm ]



AMS OM vs. Sunset Online OC
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*Online Sunset OC data was corrected by multiplying the data by 2.57. This value was calculated
from correlation plots of online and HiVol OC data. Without this correction the (AMS OM):(online
OC) is unrealistically high.



OM Mass Concentration (ug m )

AMS Organic Mass (ug m")

25 —

20—

Comparison of AMS OM vs FTIR OM (Russell Group UCSD)
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Comparison Plots: TAG-AMS OM
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Comparlson Weekday vs. Sunday — HOA Components & Tracers
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References on Weekday/Weekend Effect in LA-area: Millstein et al. Atmos. Environ. 2008, 42, 632. Marr et al. Atmos. Environ. 2002, 36, 2327.




