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Sample Collection

During sampling, evacuated 2 liter electropolished stainless steel canisters 
are filled by slightly opening a bellows valve, allowing about a 1 minute 

collection of an air sample



➢ After collection, cans are analyzed at UCI using a multi-
column/detector Gas Chromatography (GC) system;

➢ The first GC is equipped with two different column combinations
output to an electron capture detector (ECD) and a flame ionization
detector (FID);

➢ The second GC is output to an FID;

➢ The third GC is equipped with two different column combinations
and output to a quadrupole mass spectrometer detector (working in
SIM mode) and an ECD.

➢ The different combinations allow the identification and
quantification of different classes of compounds.

VOC Analysis

➢ The measurement precision, detection limits and accuracy vary by compound: The limit of detection is 3 pptv for all
hydrocarbons; The accuracy of our measurements is 5% for the non-methane hydrocarbons (30% for acetone); The
measurement precision is 2%-5% NMHCs (30% for acetone).

➢ A complete description of the GC parameters and analytical methods are given elsewhere (Simpson et al., 2020)*

*Simpson, I.J., Characterization, sources and reactivity of volatile organic compounds (VOCs) in Seoul and surrounding regions during KORUS-AQ. Elementa – Science 
of the antrhropocene, 2020, 8



OCS CHBrCl2 2,2-Dimethylbutane trans-2-Pentene
DMS CHBr2Cl 2,3-Dimethylbutane cis-2-Pentene

CFC-12 CHBr3 2-Methylpentane 3-Methyl-1-Butene
CFC-11 1,2-Dichloroethane 3-Methylpentane 2-Methyl-1-Butene

CFC-113 Methyl Nitrate 2-Methylhexane 2-Methyl-2-Butene
CFC-114 Ethyl Nitrate 3-Methylhexane alpha-Pinene

Halon-1211 i-Propyl Nitrate 2,4-Dimethylpentane beta-Pinene
Halon-1301 n-Propyl Nitrate 2,3-Dimethylpentane Benzene
HFC-152a 2-Butyl Nitrate 2,2,4-Trimethylpentane Toluene
HFC-134a 2-Pentyl Nitrate 2,3,4-Trimethylpentane Ethylbenzene
HCFC-22 3-Pentyl Nitrate Cyclopentane m-Xylene + p-Xylene

HCFC-142b 3-Methyl-2-Butyl Nitrate Cyclohexane o-Xylene
HCFC-141b Ethane Methylcyclopentane Styrene
HFC-365mfc Propane Methylcyclohexane i-Propylbenzene

CHCl3 i-Butane Ethyne n-Propylbenzene
CH3CCl3 n-Butane Ethene 3-Ethyltoluene

CCl4 i-Pentane Propene 4-Ethyltoluene
CH2Cl2 n-Pentane 1-Butene 2-Ethyltoluene
C2HCl3 n-Hexane i-Butene 1,3,5-Trimethylbenzene
C2Cl4 n-Heptane trans-2-Butene 1,2,4-Trimethylbenzene
CH3Cl n-Octane cis-2-Butene Acetone
CH3Br n-Nonane 1,3-Butadiene
CH3I n-Decane 1-Pentene

CH2Br2 n-Undecane Isoprene

Sulfur
Halogenated
Alkyl Nitrates

Alkanes
Alkyne
Alkenes

Aromatics
OVOC

Measured VOCs

Total of 93 species



Samples collected

1. 12/16/2020 at 21:20; Eastwood (Irvine); sample collected during a “Chemical Odor”
event (indicated as “Event 1”);

2. 12/18/2020 at 21:20; Eastwood (Irvine); sample collected to be used as “Background”
(indicated as “No event”);

3. 1/9/2021 at 7:50; Eastwood (Irvine); sample collected during a “Asphalt Odor” event
(indicated as “Event 2”);

4. 1/21/2021; at 12:24; Orchard Hills (Irvine); sample collected when AtmoTube reading
was about 5 ppm (indicated as “Event 3”).

2 additional canisters have been collected but not analyzed yet

2 more canisters are available to the resident for further collection



Sample Results – Selected Alkanes and Alkenes
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Sample Results – Aromatics
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Sample Results – Aromatics
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Sample Results – OVOC Acetone
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Sample Results – OVOC Acetone
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Comparison with other US urban centers

VOC Event 1 Event 2 Event 3 No Event Phoenix New York

Ethylbenzene 760 57 36 24 13 370

m+p-Xylene 3,038 190 121 75 38 820

o-Xylene 616 70 48 29 16 260

Data in pptv; Mixing ratios for Phoenix and New York are calculated as mean 
of 21 and 20 samples, respectively.



Conclusions

➢More samples are needed to characterize the composition of the air 
surrounding of the All American Asphalt area;

➢Sampling should include both “event” episodes AND “non-event” (i.e. 
local background) episodes;

➢Preliminary results looking at 3 samples collected during some 
“event” episodes show enhanced levels on one samples while the 
other two samples were overall typical of urban areas;

➢All data are available at:

https://sites.uci.edu/rowlandblakelab/all-american-asphalt-uci-whole-
air-sampling/

https://sites.uci.edu/rowlandblakelab/all-american-asphalt-uci-whole-air-sampling/

