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Ammonium 4.8 ug/m3
Nitrate       5.8
Sulphate     9.4
Organics  13.4
Chloride      0.15

Mexico City 2/2002
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Urban organic aerosol is a mixture of
hydrocarbon and oxygenated components



MS Signatures for Aerosol Species Identification
color coded to match spectra

Water H2O H2O+ , HO+ , O+ 18, 17, 16

Ammonium NH3 NH3
+, NH2

+, NH+ 17, 16, 15

Nitrate HNO3 HNO3
+, NO2

+, NO+ 63, 46, 30

Sulfate H2SO4 H2SO4
+, HSO3

+, SO3+ 98, 81, 80

SO2
+, SO+ 64, 48

Organic CnHmOy H2O+, CO+, CO2
+ 18, 28, 44

(Oxygenated) H3C2O+, HCO2
+,  Cn’Hm

+ 43, 45, ...

Organic CnHm Cn’Hm’
+ 27,29,41,43,55,57,69,71...

(hydrocarbon)

Group Molecule/Species Ion Fragments Mass Fragments
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e-

e-

e-

e-

e-

Standard electron impact ionization @ 70 eV
Easy to quantify:  ca.  NIST MS library
Easy to separate inorganic and organic components
Speciation of organic composition is challenging



CnH2n+0,2 ---->  CmH2m±1
+

27, 29, 41, 43, 55, 57, 69, 71, ...

CnHmOy ----> H2O+ , CO+ , CO2
+ , C2H3O+

18      28 44 43
29, 55,  ….

Organic Mass Spectra

Following flash vaporization at  ~600oC

e-

e-

C5H9
+C4H7

+C3H5
+



AMS Mass Spectral Tracers
m/z 57 (mostly C4H9

+): Hydrocarbon-like Organic Aerosol (HOA; likely POA)
m/z 44 (mostly CO2

+): Oxygenated Organic Aerosol (OOA; likely SOA)

Gas & EC data from
E. Wittig & R.
Subramanian (CMU)
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New High Resolution ToF-AMS

DeCarlo et al., Anal. Chem., in preparation, 2005.
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New High Resolution
ToF-AMS Spectra

DeCarlo et al., Anal. Chem.,
in preparation, 2005.
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 Possible Ions @ m/z 44
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High-Resol. m/z 44 in Ambient Air

DeCarlo et al., Anal. Chem., in preparation, 2005.



High Resolution MS

OOA Marker

m/z 44: dominated by CO2
+

HOA Marker

m/z 57: dominated by C4H9
+

Albumen (protein) particles Diesel Exhaust
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High-Resol. m/z 57 in Ambient Air

DeCarlo et al. #206, 14:50 today



Aiken et al, ES&T, 2008
Canagaratna et al, ACP, 2015

SV-OOA LV-OOA



• m/z 81:
•inorganic, oxidized,
hydrocarbon fragments

•“Custom Peak” fit to
expected m/z peaks

• Iterative Process

•Currently for Masses 10-
99

• Bar Height equal to total
ion area (signal)

•Fitting algorithm still
under development

HR “Sticks”: Quantifying Signal
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LToF-AMS (EI)
Resolution > 6000
Red and blue traces – signal and peak shape fitting

[ CO2+ is mostly background ]
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