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Study on analytical methods for FTOHs in ambient air and
verification of concentrations transition by PFOA Stewardship Program in Osaka city area

Toshiki TOJO

Abstract

It is suggested that fluorotelomer alcohols (FTOHs) eventually vary perfluorocarboxylic acids (PFCAs) in
environment. Under EPA’s “ 2010/15 PFOA Stewardship Program “, world's major fluorocarbon resin
manufacturers have promised to make efforts in 2015 to eliminate related substances with carbon chain length of
more than eight including PFOA. In this study, we examined FTOHs in ambient air in 2011 and 2017 to verify
the effect of the Stewardship Program.

Concentration of 6: 2 FTOH in air was 160 pg/m? in 2011 and 8800 pg/m? in 2017. Concentration in 2017
was significantly increased approximately 55 times that in 2011. 8: 2 FTOH concentrations in air were 410 pg/m?
and 27 pg/m? in 2011 and 2017, and that of 10: 2 FTOH were 55 pg/m? and 13 pg/m?, respectively. Compared to
2011, concentrations of 8: 2 FTOH and 10: 2 FTOH in 2017 decreased to about 1/15 and 1/4 respectively. In the
survey of 2011, 6: 2 FTOH was not detected in Keihan area including Osaka City and 8: 2 FTOH was dominantly
detected among four compounds (4: 2 FTOH, 6: 2 FTOH, 8: 2 FTOH and 10: 2 FTOH).

As a result of this study, various international efforts including the Stewardship Program by USEPA have
reduced the emission to air of 8: 2FTOH and 10: 2FTOH, which are PFOA-related substances with carbon chain
length of more than eight, was suggested. On the other hand, it was confirmed that 6: 2 FTOH, which is considered

to be alternative substances for them, was significantly increased.
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Fig.1 Possible Degradation Products of the 8:2 Telomer
Alcohol
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Table1l Conditions of Instrumental Analysis

Experiment: Scan Mode SIM Mode
Insturment (MS): Waters(Micromass) Autospec Ultima JEOL JMS-800D
Column: Supelco Wax10 60mx0.32mmx1.0um | Supelco Wax10 60mx0.32mmx0.5um

Oven Temperature
Program:

70°C(3min) - 5°C/min - 90°C(Omin)

- 10°C/min - 130°C(Omin)

- 20°C/min - 265°C(12.25min)

Injector: Splitless, 200°C
Carrier: He (1mL/min)
Injection Volume: 2uL
GC-MS Transfer Line o
Temperature: 200C
lon Source Temperature: 230°C
lonization Mode: El+
Electron Energy: 70eV
Scan Range: m/z 150-600 SIM
Resolution: 1000 12000~ 28000
Table2 Conditions of Instrumental Analysis (2)
Experiment: SIM Mode
Insturment (MS): JEOL JMS-800D
Column: Supelco Wax10 60mx0.32mmx0.5um
70°C(3min) - 5°C/min - 90°C(Omin)
Oven Temperature S - S -
Program: - (1)0 C/min - 12:3)0 C(0Omin)
- 20°C/min - 265°C(12.25min)
Injector: Splitless, 200°C
Carrier: He (1mL/min)
Injection Volume: 2ul
GC-MS Transfer Line o
Temperature: 200°C
lon Source Temperature: 230°C
lonization Mode: El+
Electron Energy: 70eV
Scan Range: SIM
Resolution: 10000
Table3 Example of ExactMass and the Monitoring lons of FTOHs
Analyte FBET(4:2FTOH) | FHET(6:2FTOH) | FOET(8:2FTOH) | FDET(10:2FTOH)
Molecular Formula CeHsFo0 CgHsF130 Ci0HsF17,0 Ci2HsF210
(ExactMass) 264.0197 364.0133 464.0069 564.0005
| l | 1 1
CeHaFsO CgH4F120 CoHsFis Cu1HsF19
Monitoring lons 244.0134 344.0071 395.9995 495.9931
(ExactMass) CsHsF7 C7H3F11 Ci10H4F170 Cu1H2F20
196.0123 296.0059 462.9991 513.9837
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Table4 FTOHs concentrations (pg/m?3) in ambient air from Osaka city area

4:2FTOH | 6:2FTOH | 8:2FTOH | 10:2FTOH
2017/3/13-14 | N.D.(<3) 4800 30 13
2017/3/14-15 | N.D.(<3) 4500 22 14
2017/3/15-16 | N.D.(<3) 17000 28 13
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Fig.2 Comparison of FTOH concentrations in the ambient air from Osaka city area in 2011 and 2017.
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