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• This research is a part of the ISGC UNI base 
program, the Biogeochemical Evolution of the 
Atmosphere - the BETA Project.

• The BETA Project involves undergraduate students 
in a multidisciplinary study of the biogeochemical 
evolution of Earth’s atmosphere.

• Our interdisciplinary team includes the following:
•Undergraduate Earth Science, Environmental 
Science, Biology, Chemistry, and All Science 
Teaching majors from the University of 
Northern Iowa

•Faculty from the Earth Science Department 
and Chemistry and Biochemistry Department 
at UNI

•Scientists from NASA Goddard Space Flight 
Center

• The team will use a combination of the following to 
study atmospheric changes at these intervals of 
Earth’s history:

•Laboratory simulations
•Field work and analysis
•Weather and climate modeling

Samples Collection

• Iowa Space Grant Consortium
•This material is based upon work supported by 
NASA under Grant No. NNX16AL88H

• Check out future progress updates at our website:
•www.UNIBETAProject.weebly.com

Samples Measurement

Results and Discussions

Introduction

• Fogs act as important processors of ambient aerosols 
and soluble trace gases, such as NH3.

• During the fog formation process, activated aerosol 
particles heterogeneously nucleate water vapor and 
grow to fog droplets.

• Scavenged and newly formed species can be removed 
through occult or wet deposition processes or be 
released back to the ambient air as the fog dissipates.
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• In this research, a Caltech Active 
Strand Cloud Collector Version 2 
(CASCC2) cloud water collector 
was used to collect fogwater 
samples.

• A MiniVol portable air sampler 
was used to collect aerosol 
samples.

• Gaseous NH3 was analyzed using 
a portable ammonia analyzer.

• Fogwater samples were 
analyzed in the lab for pH 
values, total organic carbon, as 
well as major ions such as NO3

-, 
SO4

2-, NH4
+, and Ca2+.

• pH values were measured with 
an Orion Star A211 pH Benchtop 
Meter. 

• The major ion concentrations 
were measured with the Dionex 
Ion Chromatograph.

• Fogwater pH values ranged from 6 to 7, which indicates 
contributions of bases to regional fog composition.

• SO4
2-, NO3

-, and NH4
+ were the major inorganic species 

for all of the fogwater samples.

• Total organic carbon concentrations in fogwater  
samples averaged 4.9 ppmC.

• Gaseous NH3 concentration will be measured using a 
Thermo Model 17i NO-NO2-NH3 analyzer in the future 
measurements.

• These measurements will 
provide information on the 
composition of fogwater 
and aerosol particles,  as 
well as NH3 concentration 
in this region.

• The presence of other 
major ions in the liquid 
samples such as NO3

-, 
SO4

2-, NH4
+, and Ca2+ will 

also be measured.

• Total organic carbon 
concentrations in 
cloudwater are the result 
both of scavenging of 
organic aerosol particles 
and uptake of soluble 
volatile organic 
compounds.

• Total organic carbon was 
analyzed with a Shimadzu  
TOC-VCSH Total Organic 
Carbon analyzer. 

• To trace the air parcel's path before it arrives at our 
sampling site during the fog events, backward 
trajectory of the air parcel has be analyzed.

• Including information concerning the air parcel’s 
origin, transport distance, and the residence time in 
each region during its transport.
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