Measuring the emissivity of semi-volatile organic compounds from articles of commerce
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Background Results & Discussion

The National Academies of Sciences has called for better characterization of potential human YT —— 9 Cor— Table 1. Summary of compounds that were found in each article of commerce. Table 2. List of the 14 selected environmental chemicals and their abbreviations.

exposure to thousands of chemicals from proximate sources such as consumer products and Chemicals Se'ected] Articles Purchased Product Chemicals Emitting (30 min) Chemicals Emitting (10 hr) Chemical Name Abbreviation Chemical Name Abbreviation

articles of commerce.l Existing public databases of chemicals in the indoor environment are T T Bisphenol-A BPA 2-phenyl phenol PP

limited primarily to consumer products for which material safety data sheets of declared 1 N/A PCP, PFOA,TCER, TDCPP, TDP Dibutyl phthalate DBP tris (2-chloroethyl) phosphate TCEP

chemicals are available.2 New, non-targeted analytical chemistry methods are gradually [ C';:::’;f‘zrgg)'e Diisononyl phthalate DINP tris (2-chloroisopropyl) phosphate TCIPP

identifying chemicals in articles such as flooring and upholstery.®> However, the presence of a l 2 /A TCER, BBR.TDP 4-nonyl phenol NP tris (1,3-dichloro-2-propyl) phosphate TDCPP

chemical in an object does not equate with exposure. The emissivity of a chemical from a S Or & XAD e Pentachlorophenol PCP 4-(1,1,3,3-tetramethylbutyl) phenol TMBP

specific formulation is needed to predict human exposure via multiple routes, including inhalation [Gas&Liquid chromatography] 3 ThP TCER TDP Perfluorobutanesulfonic acid PFBSA | 2,2 4-trimethyl-1,3-pentanediol- diisobutyrate TPD

and dermal. New data and models are needed to characterize the ability of a chemical to emit Pentafluorooctanoic acid PFOA Triphenyl phosphate TPP

from its source. The EPA has selected a pilot set of 14 environmental compounds (i.e., flame l l 4 TDP PCP, PFOA, TCEP, TDP Blue font indicates chemical was confirmed as tentatively present in materials in a previous pilot study.?
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chromatography analysis for 19 articles of commerce (i.e., carpet, clothing), using short-term (30 l BPA. TDP /A There were a total of three articles that were previously tested via suspect screening to

min) and long-term (10 hr) chamber studies at 37-43° C. The short-term studies yielded a 4;32";;”:?;;2;“] |11ffo°n':"‘1’;";’:‘:iili';“t| ° determine whgther a number of compoqnds \./\{ere_present.3 In_ that previous _study, there were a

combination of emission rates for 4 compounds in 11 articles while the long-term studies yielded Figure L. Process map for artidle emissions. - | N e total 10 chemicals that were .tentatlve!y |d_ent|f|ed In commercial artlcles._3 This serves as further

a combination of emissions rates for 11 compounds in 17 articles. Perfluorooctanoic acid | T TR IR D proof of concept that emissions testing Is necessary for ground truthing both analytical and

(PFOA), which has been eliminated in U.S. products since 20154, was detected in 7 articles QSAR-derived data that point to the presence or absence of a compound in articles of

overall. These proof of concept quantitative data on chemical emissions from articles of h j ' | /A TP cOMMEICe. Em'SS'.OnS testing 1S also necessary to conf_lrm whether chemlc_:als that are no longer
. . . & In commerce continue to emit from current commercial articles. PFOA is an example of one

commerce, allow both more comprehensive exposure assessments for the specific chemicals oo » Body Suit 2 p 4 Sooke . bCP TOP oGP TCEP. TDP such compound that is no longer in commerce, and yet was found to emit from 7 articles in this

and articles under study as well as provide the basis for developing new mathematical models
for predicting chemical emissivity from formulations. This abstract does not necessarily -

study4. Comprehensive chemical emissions testing of commercial articles is needed to support
high-throughput risk prioritizations for which the presence of compound is insufficient for
predicting exposures.

Ob] ect | Ves . A I 11 BPA, TDP BPA, PFOA, TCEP, TPP, TDP Referen ces
5. Carpet Cushion | 6. Cowhide 7. Upf‘wlstery | 8. Tent Liner

. 10 N/A BPA, DINP, TCEP, TDCPP, DBP, TDP
reflect U.S. EPA policy.

» Determine a short list of compounds to undergo a pilot study that both tests for and measures 12 PCP BPA. PCP, TCEP, DBP, TDP 1. National Research Council. 2012. Exposure Science in the 21st Century: A Vision and a
their emission rates from various near-field articles of commerce _— 1 Strategy. Washington, DC: The National Academies Press.
« Select a set of representative near-field articles of commerce to undergo both short- and long- lonisi '

" 13 | /A BPA TCEP. TCIPP. TDCPP. TDP 2. K. L. Dionisio et al., Toxicol. Rep., 2015, 2: 228-237.
term emission studies 0 | | | | 3. K. A. Phillips et al., Environ. Sci. Technol., 2018 (Just Accepted).
« Measure the emission rates of multiple chemical:article pairs, thus providing proof-of concept | . b of 4. USEPA, Assessing and Managing Chemicals under TSCA: Fact Sheet: 2010/2015 PFOA

data that enhances the ability both measure and model chemical article emissions. 14 BPA PFOA, TCER, TCIPR, TDCPP, TOP Stewardship Program, https://www.epa.gov/assessing-and-managing-chemicals-under-

9. Glovres” | 10. Gown 11. Mittens 12. Pillowcase

* if they were chemicals of interest based on previous surveys.>®

Consumer Products, http://eng.mst.dk/chemicals/chemicals-in-products/consumers-

tsca/fact-sheet-20102015-pfoa-stewardship-program#mfg.
Methods | 15 N/A BPA, DINP, TCEP, TDCPP, DBP, TDP 5. Department of Ecology, State of Washington. Children’s Safe Products Act Reported Data,
. . , _ _ _ https://fortress.wa.gov/ecy/cspareporting.
* Pilot Chemicals - Selection set was based on several considerations but were not limited to: ‘ l 16 NJA TCEP. TCIPP. TDCPP, TPP, TDP 6. Danish Environmental Protection Agency (2001-2013). Danish Surveys on Chemicals in
h

o if they were readily available in stock (had at least 20mg available).

« if analytical methods were available to measure the compounds. 13. Upholstery i 14. Shirt 15 Child’s OnESIe 16. Carpet Cushion Il 17 N/A PFOA, TCEP, TPP, TDP consumer-products/danish-surveys-on-consumer-products/.
 Article Selections - R(_apresentat_ive fabrics_, were selected and then actual articles were m s . EOA TCIPP. TDCPP. DEP. PP TDP ACkn OW|edgem ents
purchased at random with no particular consideration for colors, brands, or marketplace. ! | oEh T
« Measurement Methods - Studies were carried out with special considerations for volatile and Experiments were performed at Battelle and were funded through an U.S. Environmental Protection
semi-volatile organic compounds, for which there are existing and newly developed methods. 19 TDP TCEP, TDP Agency contract via the Office of Research and Development. Research personnel were funded both by
_ _ 17. Tent 18. Upholstery Il 19. Chlldrens Pajamas ORD, ORISE, and by the American Chemistry Council Long-range Research Initiative. The views
- U.S. Environmental Protection Agency Figure 2. Images of 19 articles that were selected for emissions testing. ~ 5/1¢ Poxes indicate article was screened for tentafive identification of ~ expressed in this poster are those of the authors and do not necessarily reflect the views of the
Office of Research and Development Blue boxés dicate item was screened for chemical content 3 " compounds in a previous pilot study.3 U.S. Environmental Protection Agency.
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