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Abstract:

Open-path and point sampling hydrocarbon measurements from the TO urban site during MCMA-2006
are compared. Co-located VOC measurements via Long-Path Differential Optical Absorption
Spectroscopy (DOAS), Proton Transfer Mass Spectrometery (PTR-MS), and canister samples
analyzed by Gas Chromatography (GC) provide a unique library of hydrocarbons at TO. Characterizing
VOC speciation at TO is an important first step towards constructing a detailed chemical box model to
assess the oxidative capacity of the atmosphere during MILAGRO-2006.

Table 1. Select VOC measured
by DOAS and PTR-MS at TO
Long-Path DOAS:

2 light-paths measuring aromatic VOC
a) PEMEX building — 250 m
b) COMEX water tower — 1026 m

Point-sampling:

1) PTR-MS situated in shed on roof of IMP

2) Coordinated and intensive canister sampling
March 16, 19-23, 27-30
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Determining VOC-speciation ratios from canister sampling

Table 2 (A-C). VOC-acetylene (ppbv/ppbv) ratios on a 24-hr average basis, averaged over rush-hour traffic
(4-7 a.m.), and averaged over rising boundary layer conditions (8 a.m.-3 p.m). Values are listed as x102

A B

24-hr 04-07 | 08-15 24-hr 04-07 | 08-15 04-07 | 08-15
alkanes (xa) avg avg alkenes (+o) avg avg aromatics avg avg
ethane 88 (43) 118 65 ethene 81 (12) 92 74 benzene 11 13
propane 469 (232) 636 363 propene 23 (9) 30 17 toluene 115 84
i-butane 61 (26) 78 49 c-2-butene 19(11) | 24 1.3 o-xylene 11 6.4
n-butane 186 (81) | 238 | 151 t-2-butene 24(12)| 33 16 m-xylene 18 9.8
i-pentane 50 (13) 44 51 1-pentene 1.3(0.5) 15 1.0 p-xylene 6.9 (6.9) 8.8 55
n-pentane 35(9) 34 35 c-2-pentene 1.2 (0.5) 15 0.9 ethyl benzene 11 (10) 16 8.6
n-hexane 23 (13) 20 24 t-2-pentene 25(1.2)| 30 1.9 isopropyl benzene 0.7(04)| 08 0.5
2-methyl pentane 21 (5) 21 19 3-methyl-1-butene | 0.7 (0.2) | 0.7 0.5 n-propyl benzene 1.9
3-methyl pentane 15 (4) 15 13 2-methyl-2-butene | 3.2 (1.8) 4.2 2.2 o-ethyl toluene 1.6
2,2-dimethyl butane | 5.4 (0.9) 5.1 s 1,3-butadiene 1.8 (0.9) 2.6 1.2 m-ethyl toluene 4.1
2,3-dimethyl butane | 28 (5) 27 27 isoprene 1.6 (0.8) 1.5 1.6 p-ethyl toluene 25
n-heptane 5.1(1.5) 5.0 4.6 1,3,5-trimethyl benzene 1.8
n-octane 1.6(0.7) 1.6 14 1,2,4-trimethyl benzene 8.0
n-nonane 1.4(0.8) 1.6 11
n-decane 2.7(2.0) 3.2 18
cyclohexane 2.6 (0.5) 2.4 2.6

In some cases e.g., propane, propene, and toluene, we observe a significant decrease in the
VOC-acetylene ratio after rush hour. In other cases, however, e.g., n-hexane, isoprene, and
benzene, we observe only small changes in the VOC-acetylene ratios before and after rush hour
traffic. In building a model for MCMA-2006, we must take these variations into account when
predicting radical source strength, radical cycling, and radical concentrations.

Preliminary Modeling using Master Chemical Mechanism (MCMv3.1) — March 19, 2006
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Outlook

A complete dataset for all measurements at TO (i.e., radical sources and sinks) will allow us to begin
modeling on a median and an individual day basis. Furthermore, a more detailed analysis of HO,
sources is necessary, as well as a final determination of the VOC speciation.
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