Variations in Organophosphate Ester (OPE) Concentrations in Atmospheric Particulate Matter in Klamath Falls, OR
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Air pollution continues to be a major environmental concern not only to the ecosystem PM, - samples were taken using
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but humar) hgalth as well. Change_s In _atmospheric par.ticulate matter (PM) from both Tisch High Volume Air Samplers?f:?fg . e R2= 0.7805
natural (wildfire) and an_thropog_enllc (vylnter home heatlng) sources can anerser | (Figure 3) on a quartz fiber filter.k‘iif{;’ —

affect human health while also indicating the severity of the harmful chemicals the air The PM- . samoler is located on;’%}

contains. Organophosphate esters (OPES) are an example of pollutants which have 2:5 P . W

a wide range of uses within consumer products including flame retardants, the Oregon Institute

plasticizers, and herbicides. Despite its rural location, areas such as Klamath Falls, Technology  campus, Where

Oregon, are susceptible to increased levels of PM due to the effects of wildfire samples were taken on a 1-in-6-¢ , 5 annad

season in the summer months, woodstoves for home heat in the winter months, and day cycle and ran for 24 hours| s =

their geographic “basin” structure, all contributing to the increase of these chemicals on each filter. Figure 3: Tisch PM, . sampler

within the air throughout the year. Filter-based samples of PM less than 2.5 microns similar to the one at OIT.

in aerodynamic diameter (PMZ2.5; inhalable size fraction) were analyzed for 35 OPEs

and novel-OPEs. Results suggest a diverse array of sources and correlations Extraction and Analysis

between compounds and meteorological parameters. Correlation with elevated air

quality index (AQI) was also investigated.

Temperature (°C)

Once the filters have been sampled, extraction was carried out using 200cm? of each sampled filter then _Figure 6: Graphed scatterplot between .the tc_)tal OPE C_oncentrgtion ar_1d average temperature with a line of fit. The R? value
placed into 34mL extraction cells. Filters were then spiked with isotopically labeled surrogates and let sit is shown on the graph to represent the linearity of the size fractions, with dates ranging from February to September

for 90 minutes before the extraction occurred. The extraction took place using a Dionex Accelerated

Introduction Objectives Solvent Extractor (ASE) 350 with a 1:1 Hexane/Ethyl Acetate mixture at 100°C. After, extracts were placed Max AQI Compared to OPE and PAH Concentration
into a 30°C water bath and concentrated to 500 uL using a constant flow of N,. Once concentrated,
Organophosphate  esters (OPEs) are 6000 .

Atmospheric concentration (pg m™)

assified . derivat : Report concentrations of OPEs and extracts were spiked with isotopically labeled internal standards and ran on the GCMS for further chemical OPEs f—
classifie as organic erivatives o : : : : : ¢
R J NOPEs in atmospheric particulate analysis.
phosphoric acid. matter in Klamath Falls, OR
Some uses of OPEs are plasticizers, flame . '
retardants. and herbicides 6.7 Analyze concentrations of OPEs and i #
These compounds have been found within NOPEs W'th'n_EIM 2.5 samples and -
our environment In urban areas at eramlne possibie sourcgs. " "
increasingly high concentrations, but at low ompare day-to-day variability o _
concentrations in rural areas.? OPEs and NOPEs with average Figure 7: Total OPE concentration (Top)
. : : : : ' | | ' ' (Bottom) grouped by MAX AQI for the
high concentrations in the burning of e-waste, L_OOk at correlations between Figure 4. Instrumentation used in extraction and chemical analysis. (A) Dionex Accelerated Solvent Extractor 350. (B) Biotage sampling period. The inset shows total
which suggests that burning consumer different OPE compound Turbovap Il. (C) Gas Chromatography and Mass Spectra (5C-MS). 1 PAH concentration versus max AQI (how
products in a wildfire may also result in concentrations for possible co- much PM,s is in the area). PAHs are
Max AQI (by color) markers of incomplete combustion and
levated levels of OPEs. 8 located sources. \complete
€ : 1 OPEs (no TBP) would thus indicate increased smoke
levels. When TBP was removed from the
total OPE concentration, there is a
clearer trend showing OPE concentration
increasing with increased smoke.
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OPEs NOPEs

Tri-ethyl phosphate (TEP) « Bis(2-tert-butylphenyl) phenyl phosphate (B2tBPPP)
Tri-n-propyl phosphate (TPrP) - Bis(3-tert-butylphenyl) phenyl phosphate (B3tBPPP)
Tri-n-butyl phosphate (TBP) « Bis(4-tert-butylphenyl) phenyl phosphate(B4tBPPP)
Triphenyl phosphate (TPP) + Bis(4-isopropylphenyl) phenyl phosphate
Tri-o-tolyl-phosphate (TOTP) (B4IPPPP)
Tri-m-tolyl-phosphate (TMTP) Bis(2,4-diisopropylphenyl) phenyl phosphate
Tri-p-tolyl phosphate (TPTP) (B24DIPPPP)
Tris(2-ethylhexyl) phosphate (TEHP) 2-Isopropylphenyl diphenyl phosphate (2IPPDPP)
Tris(2-chloroethyl) phosphate (TCEP) 3-Isopropylphenyl diphenyl phosphate (3IPPDPP)
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Tris[1-chloro-2-propyl] phosphate (TCPP) 4-sopropylphenyl diphenyl phosphate (4|PPDPP
Tris(1,3-dichloro-2-propyl) phosphate (TDCPP) « 2-tert-Butylphenyl diphenyl phosphate (2tBPDPP
Tris(2-isopropylphenyl) phosphate (T2IPPP) Bis(2-isopropylphenyl) phenyl phosphate
Tris(3,5-dimethylphenyl) phosphate (T35DMPP)  (B2|PPPP)

2-Ethylhexyl diphenyl phosphate (EHDPP) Bis(3-isopropylphenyl) phenyl phosphate
Tris(3-isopropylphenyl) phosphate (T3IPPP) (B3IPPPP)

Conclusions & Future Work
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Conclusions
Elevated levels of TBP were detected in late spring and summer samples, which would line up with it's use
as an herbicide in the area.
: : There is a substantial correlation between the concentrations of TPP and EHDPP as well as TDCPP and
E:zgg’_?e?tl_rgﬁfglélﬁgre];glz)Egsosr?gtaete(-lg,glgpl\;l PP) Zéjg:gssgrpogylphenyl diphenyl phosphate Figure 5: Ambient concentrations of TBP by sample dates along with average ambient temperature for that sampling period. TBP TPP. These correlations appear to be yet unreported in other studies of OPEs in atmospheric PM.
: . ( ) _ is used as a solvent in herbicides and may be used in Klamath County to control noxious weeds in the area. TBP is known to not A trend was noted between total OPE concentration and temperature, suggesting that OPE concentrations
Tr!s(4-|sopropylphenyl) phosphate (T4IPPP) 3-tert-Butylphenyl diphenyl phosphate (3tBPDPP) undergo long range transport thus showing its local use around Klamath.® may be dependent on their vapor pressure.
Tris(4-tert-butylphenyl) phosphate (T4tBPP) 4-tert-Butylphenyl diphenyl phosphate (4tBPDPP) OPEs are detected within wildfire smoke opening more investigation for plausible source profiles.
Future Work
« Continue to look further into the correlation of the OPEs, especially TPP, TDCPP, and EHDPP and examine
plausible sources.
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| Figure 1. Map of wildfires
- occurring in Oregon during late
July through late August months
(left); and wind trajectory map
representing a 24 hour backtrack
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Klamath Falls, OR is located in south - central Oregon. Klamath County is Oregon’s fourth largest and ] - ACkﬂOWledgementS
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