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The air quality in the US has improved over the years!

Figure credit: rff.org

Figure credit: 
shipandshore.com

The Clean Air Act of 1970



Why do we need novel air quality measurements?

Need to map out exposure zones to air toxics and odorous 
chemicals that may be toxic at low concentrations





Vocus 2R PTR-ToF (The “Sniffer”)

• Real Time (<1 s)
• Ultra-high mass resolution
• Sensitive to a broad range 

of compounds 
• Limit of detection <1 ppt
• >1000 compounds 

measured at once
• Revolutionary applications 

in medical, environmental 
and industry

Krechmer et al, Anal. Chem. 2018, 90, 20, 12011–12018

H3O+ + R → RH+ + H2O
Soft chemical ionization (proton transfer)

Novel methods of “sniffing” chemical composition



First Pilot Mobile Measurements 
in Austin and region (Spring 2021) 

https://medium.com/whole-communities-
whole-health/whats-that-smell-f252621a420b



Misztal Sniffer Lab
Center for Energy and Environmental Resources (CEER)

High Bay at CEER and 
Mobile Lab SUV



Total Volatile 
Organic 
Compounds 
(Σ of >1000 VOCs)

UT Austin - Misztal Group – Preliminary data (Robertson et al., in prep.)

• Elevated VOCs 
WSE of the airport

• Major TVOC hotspot 
near WC WWTP

• Overall, the outdoor 
concentratrations
lower than indoor 
concentrations 
(typically >1000 ppb)



What are the sources of benzene in Austin?

Benzene emissions seem to originate from road sources, asphalt 
and tail pipe (cold engine). Jet fuel signature seen near the airport.





What is the chemical “DNA” of asphalts?

• Fingerprinted emissions of many asphalts 
(collab. with Prof. Bhasin). 

• Asphalt is one of the chemically most 
complex mixtures. 

• Emissions exponentially dependent on 
temperature.

Oxidants and oxygenated 
benzenoids

Carbonyls 
& acids Phenolics

Aliphatics Reduced 
benzenoids Other



Asphalt Plant in Residential Zone Close to Communities?



Fingerprinting Pollution Plumes Close to Communities



What is the chemical composition of asphalt plume?



What is the chemical fingerprint of asphalt plume?

1000 ft



How do asphalt manufacturing plumes differ?

Similar chemical 
signatures of asphalt 
plumes in Dallas and 
Waxahachie. The 
Dallas plant 
fingerprint was richer 
in potentially cleaning 
product emissions



Total Volatile 
Organic 
Compounds 
(Σ of >1000 VOCs)

UT Austin - Misztal Group – Preliminary data

Much lower 
concentrations in 
Austin than at Karnes 
City close to oil and 
gas extraction 
activities

Needs to understand 
low concentration 
pollutants, O3, and PM 
precursors.



Total Volatile 
Organic Compounds 
(ΣVOC) at Karnes City Oil 
& Gas Extraction region

UT Austin - Misztal Group – Preliminary data
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The future directions to understand air quality, EJ, and health

Average mobile sniffer 
data per census tract

Blomdahl et al., in prep.



Summary and open questions
• Conducted first spatiotemporal mapping of VOC composition from a mobile 

platform in Austin and the region. Air quality differs spatially and temporally.

• What is the role of heated asphalts for AQ and health? Our data are consistent 
with Khare et al. (2021, Science Adv.) suggesting that asphalt emissions exceed 
those from motor vehicles on national scale. Asphalt plants, and other pollution 
sources, should be located far from residential communities.

• Where are the pollution hotspots in Austin and where do they correlate with 
adverse health effects?  Census tract averaging.

• Not the compound but the dose makes the poison. Needs to analyze the 
detected compounds for toxicity (e.g. COMPTOX) and quantify community exposure.

• We are looking forward to synergies with AQPF, CAPCOG, the City of Austin, 
WCWH. Suggestions for pollution hotspots to fingerprint  are welcome.
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