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Nitrate Equivalent Mass Concentration (g m'3)

Urban organic aerosol isa mixture of
hydrocarbon and oxygenated components

4.8 ug/m3
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Sulphate 9.4
Organics  13.4
Chloride 0.15
Mexico City 2/2002
Y4
,_,;’_,_:Il."I ) .a|| .‘..lll ‘. nllll |‘hl.| I'll‘l‘lllilll Il|l|.l.Illlll|Ilﬂ.nl.lIIIlllnl.l.l.lll.luan.nnm.l.
WWWWWWWWWWW
20 40 60 80 100 120 14

m/z (Daltons)



MS Signatures for Aerosol Species |dentification
color coded to match spectra

Group Molecule/Species lon Fragments Mass Fragments
.
-
Nitrate HNO, €, HNO;*, NO," NO* 63, 46, 30
Sulfate H,SO, €, H,S0,*, HSO;", SO+ 98, 81, 80
SO,*, SO 64, 48
Organic CH.O, &, H,0,co,CO," 18, 28, 44
(Oxygenated) H;C,0%, HCO,*, C.H,* 43,45, ...
Organic CH,, — C.H.,* 27,29,41,43,55,57,69,71...
(hydrocarbon)

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



Organic Mass Spectra

e
CnH2n+O,2 -=--2> CmHZmil+

27 .29, 41, 43, 55%9, 71 .

CBH 5+ C4H 7+ C5H 9+

CH.O, -&-> H,0*,CO*, CO,", CH,0*
18 28 43
, 99, ...

Following flash vaporization at ~600°C




AMS Mass Spectral Tracers

m/z 57 (mostly C,Hy"): Hydrocarbon-like Organic Aerosol (HOA; likely POA)
m/z 44 (mostly CO,*): Oxygenated Organic Aerosol (OOA; likely SOA)
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New High Resolution ToF-AMS

MCP
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DeCarlo et a., Anal. Chem., in preparation, 2005.



12— New High Resolution
10~ ToF-AMS Spectra
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High-Resol. m/z 44 in Ambient Air
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High Resolution MS

Albumen (protein) particles

co,

Albumen (protein) Spectra
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High-Resol. m/z 57 in Ambient Air

‘ ‘ \ | 5 sxagf® 12x10°
0.10 — —— Possible lons @ m/z 44
—— C-ToF
—— V-ToF — 10
—— W-ToF — 2.0
2 008 = <
< / o or 8
> T T
b ~F— 1.5 D
2 0.06 / 3 SF 6
< 3] D
s / > 2
S gi>}xkg
2 o g 4
T 0.04 - S 3
0 //// [ 5L os §
© »/ \"i\.&_ 2
0.02 _/ /
# i
— 0
o5 I 72

0.00 1 N
5

I I I I
56.96 56.98 /57.00 5%.0%

C2H3NO
CHN20
| chanz N2

I \ I\ \ I I
04 57.0 \5<.08 57.10
C2H5

C4H9

C2HO2

DeCarlo et al. #206, 14:50 today | HN4 C3Hs0 ~ C8H7N




(h)

Mass Frac

Mass Fraction

lon types: CH,, CH,0., CiH;N,, C;H,O.N,, H,O
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Integrated "Stick" Signal

HR “Sticks”: Quantifying Signal
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e m/z 81:

einorganic, oxidized,
hydrocarbon fragments

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

e |terative Process

eCurrently for Masses 10-
99

e Bar Height equal to total
ion area (signal)

eFitting algorithm still
under development



New Peadhpe Panel — peak shape

B PeakWidthShapePanel

Peak Width (PW) and Peak Shape (PS) Panel Peak Width =fimz) Tabo Wavs ! w L:’“s;“;' F’I’_“';? e
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e s i cnosen et ans ignimasse takes some time to execute, but

only needs to be done once.

] Latt iz Lag

Users can generate a candidate
using different left and right-side
masses and to deal with tail noise
(this is quick). The more intuitive

‘peak’ wave is used.
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Signal (Hz)
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lan counts per 3in
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