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CENICA-2003 vs T0 - 2006

CENICA 2003CENICA – 2003
Q-AMS

T0 – 2006
HR-ToF-AMS



NR-PM1 time series @ T0
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High resolution spectra of PAH at T0
C16H10 

e.g. pyreneHR Spectra of m/z 57:
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Biomass Burning Organic Aerosol at T0
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f 11 ( ) B k T j t f M h 18 (7 AM)

Back-Trajectories for high BBOA Events

T0
Back-Trajectory for March 11 (5 AM) Back-Trajectory for March 18 (7 AM)

T0

Hi h BBOA d t it il t• High BBOA and acetonitrile events
– Advection at low level of fires at night of 

i d
Fire trajectories from 

Christine Wiedinmyer, NCAR

previous day



A Conceptual Model of MC Aerosol

Morning Afternoon

Column

Surface Conc



T0: AMS Organics
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• Based on correlations and spectra
– Biomass burning OA (BBOA)
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– Hydrocarbon-like OA (HOA ~ POA) 
– Oxygenated OA (~SOA) BC from Gaffney & Marley

CO from RAMA
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Diurnal Cycles of Organic Aerosol Components
Absolute Concentrations

Mass Fractions of Total OA
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Case Study: April 9, 2003

R. Volkamer, J.L. Jimenez, et al., GRL 33(17), L17811, 2006. 



HOA and OOA Evolution in the City 
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SOA Evolution on April 9, 2003
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High POA & Low SOA Volatility
Current Models:

POA non-volatile    
SOA semi-volatile
POA non-volatile

OOA 
MarkerMarker

HOA 
Marker 

(upper limit)

Alex Huffman et al., CU-Boulder



SOA from evaporated POA

• Robinson et al (2007) mechanism can produce• Robinson et al. (2007) mechanism can produce 
enough SOA, but timing is delayed

Katja Dzepina et al.



PMF of C-130: High Biomass Burning

HOA

BBOA

OOA-2
(less oxidized)

OOA-1
(more oxidized)

Very similar to the city• Very similar to the city
– Evolution: T0 -> PTP -> G-1 -> C-130 DeCarlo et al. 

(poster outside)



PMF of C-130: Low Biomass Burning
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• BBOA component not-detectable in C-130
DeCarlo et al. (poster outside)



Factors 1 and 2 with Inorganics
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Conceptual Model of OA in Mexico City

Biomass Burning OA
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Organic Aerosol Source Apportionment
In Mexico City T0 (IMP)AMS: Aiken et al.            Prevot et al: 14C
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Conclusions
O i d i t PM• Organics dominate PM1
– OOA ~ urban SOA and regional aged OA

0% f O f• ~50% of OM in city AND outflow
– Biomass burning OA

S t i il t i & b i• Spectrum similar to pine & paper burning
• ~ 15-30% of organic at T0 
• ~1/3 to ½ of outflow• ~1/3 to ½ of outflow

– Lower fraction of PM1

• Peaks at night and early morning, like acetonitrile
– Advection of fires from previous day

– HOA ~ urban POA, correlates with CO, BC
• ~23-35% of OM at T0
• Small fraction of outflow
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PMF of High Resolution AMS
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Trash Burning Spectra
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MexCity 2003 4-factor ts with tracers
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Factor Diurnal with Acetonitrile
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Moffet et al. ACPD 2007

• Moffet et al: “Biomass became the largest 
contributor to the accumulation mode mass fromcontributor to the accumulation mode mass from 
the late morning until early evening”

• Caveats:
– Acetonitrile (BB tracer) peaks in early morning, 

lowest in mid-afternoonlowest in mid-afternoon
– ATOFMS with nozzle inlet only samples upper end of 

submicron mode
– Possible explanation: particles of BB origin (high K+ 

signal) coated by SOA and growing into upper end of 
accumulation mode

• Statement should really be about the particle cores and 
number concentration, not the particle mass



Moffet et al. ACPD 2007

Biomass Burning 
Si Di t ib tiSize Distributions
From AERONET

• Moffet et al: “Biomass became the largest 
contributor to the accumulation mode mass fromcontributor to the accumulation mode mass from 
the late morning until early evening”

• Caveats:
– Acetonitrile (BB tracer) peaks in early morning, 

lowest in mid-afternoonlowest in mid-afternoon
– ATOFMS with nozzle inlet only samples upper end of 

submicron mode
– Possible explanation: particles of BB origin (high K+ 

signal) coated by SOA and growing into upper end of 
accumulation mode

• Statement should really be about the particle cores and 
number concentration, not the particle mass
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Rapid Chemistry + Volatility Analysisp y y y
HR-ToF-AMSThermal 

Denuder

Ambient
Air HR-ToF-AMSThermal 

Denuder

Ambient
Air

50 oC 150 oCHigher volatility 
during rush hour

Ambient concentration 
not changing quickly 
over time

Smaller amount of 
mass lost at lower TD 
temp’s

Larger amount of 
mass lost at higher 
TD temp’sp p



Photochemical production case study: 
April 9 2003 – contApril 9, 2003 – cont.
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Total Organic Mass to CO Ratio Bound by Ground and 
Plane Measurements

100

6:00 PM

C-130 (DeCarlo)

80

m
3 ) 12:00 PM

6:00 PM

60

an
ic

 M
as

s 
(u

g/
m

6:00 AM

40

AM
S 

O
rg

a

1/1/1904 12:012:00 AM

20

Pittsburgh 
(Zhang, 2005)

0

500040003000200010000
CO - 62 (ppb)




