Abstract

Physicochemical properties such as vapor pressure and water
lubility are y to determine | fransport
potential and environmental fate. Offen these properties are
estimated from models based on properties of chemically similar
materials, Fluorinated compounds, hawever, are especiall
difficult 1o model since the properties of fluorinated. compounds
are quite different from their arbon analogues.
Fluorotelamer Alcohols are also difficult fo obtain in pure form
since they are “products by process” which are a mixture of
several compounds each differing by two carbon units.and
difficult to meastre since many are solids at room temperature.

‘apor ure. Three techniques were used to
measure the vapor pressure.
« VP Method 1 (reference 8)

~ based on a dynamic measurement pracedure
developed by Scott

- equilibrium temperature measured.at a
contrelled pressure.

- temperature varied from 80 to 200 C.

- approxitmately 30 g of the 8-2 Telomer B
alcohol were placed in a boiler. The pressure
was held constant to 0.01% (0.01 kPa) and
measured to an accuracy of 001 %.

- Apparatus

+ ‘Mensor PC5400 presswe controller (San Marcos, TX)

- fentific 740 pressure (Redmond, WA

+ Hart Scientific stack base unit for temperature
measurement (Americon. Fark, UT).

)

#1: Gas-Phase NAMR Ampule Attached fo Vacuum System before Seallng with Tarch
nter: Sealed ampule attached via Yeflon® sleeve to Matching 5 mm OD Gloss Stub of
‘ceramic head that sedls the heated
be

Vapor Presstre of 8-2 Telomer 8 aléohol by the Boiler Method
with Least Squares fit using Antoine Equation. Also shown,
Vapor Pressure at 21 °C by Gas Saturation Method
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Introduction

The environmental fate of perfiuorinated chemicals,
such as flucrotelomer-based substances is of growing
interest.!* Fluorotel Alcohols, including 8-2 Telomer B
alcohol, CF3(CF,),CHRCH,OH, are used in the monufacture
of fluorinated surfactants and fluorinated polymers. These
substances provide unique surface modification properties
in a wide variety of consumer products, Fluorotelomer
Alcohols are of particular interest since they are expected
to be among the possible compounds into which
fluorotelomer-based surfactants and polymers may
potentially transform in the environment.

« VP Method 2 greference 5)

- based on the EPA OPPTS gas saturation method {used to obtain
the vapor pressure of .8-2 Telomer B Alcoholat.room
temperature)
quantity of a substance transparted by a:known volume of a
carrier gos is determined.
alcohol placed in a gless thermostated tube. Gas-
chromatographic grade helium (99.999%) flowed over the solid
8-2 Telomer B alcohol.
flow controiler from a Hewlett Packard {now Agilent, Little
Falls, DE) model 5890 gas chromatograph
Du to the adsarptive properties of the alcohol, the vapor
pressure was calculated from weight loss rather than from the
weight of tropped material downstream
vapor pressure is calculated from the vapor density, W/V, by
means of the equation P /Pa=W/V RT/M, where Pisthe
vapor pressure in Pa, W is the mass of transported substance in
grams, V is the volume of saturated gas in cubic meters, Ris
Yhe universal molar gos constant, T is the temperature inK, and
M, is the relative molecular mass
vapor pressureat 21 Cwas 3Pa

Proton and Fluorine Gas-Phase NMR Spectra
of 8-2 Telomer B Alcohol at Different
Temperatures
CF{CFF)CF 2CHZTHOH

K,, vs pol for Perfluoroalkylated
Substances

courtesy of Dr. Tom Harner, Emnvironment Conada, Meteordlegical Service of Ganada, Air
“Guaality Rossarch Branch 4905 Dufferh S1.. Teronto, Ontaris M3H 5T4,

y=-131662+ 79556
R*=0.5269

Results & Discussions

Vapor Pressure. The vapor pressure of the 8-2 Telomer B
Alcahol varies from 3 Paat 21 C'to 101 kPa at 201 C.

- aleast-squares fit of the data, including the Jow temperature.
measurement by the gas saturation method, was abtained using
the Antoine equation

logye (P/KPa) = a - b/(e + 1/ °C) (Figure 2) with the

parameters a5 6457, b = 1623, and ¢ = 163.3

boiling point of 201.3 € was extracted (vopor pressure at
101:325 kPa)
excluding the gas saturation value from the datata be firted
has no effect an the resulting Antoine parameters (asmight be
expected since it is severdl orders of mognitude smaller than
the boiler data ot substartially Higher femperatures).

Water Solubllity. The solubility in water at 12 °Cis 134 ppb ( 29
ppb) (134 g/L): 137 ppb (53 ppb) at 25° C: 318 ppb ( 176 ppb) at
37°C,and 225 ppb {51 ppb) ot 60 °C.

Varying pH from 3 to 11 hed little or na impact on the
solubility measurement.
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VP Method 3 (references 10.11)
gas phase nuclear magnetic resonance

method measures the vapor density at various
temperatures relative fo that of a much more
volatile internal mass standard present in much
smaller molar amounts of the order of 1mol %

vapor density is converted to vapor pressure using
the ideal gas law or another appropriate equation
of state.
Salubility metheds 1 and 2

BC/ECD and G6C/MSD determiration of enalyte in ﬂof

closed, sealed, shaken container in the presence
excess sa

Comparison ¢ tfure Vapor Pressures of
Hexafluorcbenzene with Vapor Pressures Obtained by
Gas-Phase NMR with Least-Squares Fits Based on the
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Ab-initio Calculation of AEy,q
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Spegles  H:bond energy fheal/mel)

2.2 FTOH 1.6 keal/mo)
4-2 FTOH 1.6 keal/mol

Conglysions: 1. The cyclic structureb has a weak H-band.
2. There would be o sigrificart change. in the vapor pressure of the
fluorotelomer alcohols due to bording of type (b).
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