ABSTRACT

This paper reports on a method for the r
carbons and chlorofluorocarbon in amb
quirements and performance accomplisl
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Alterations to TO-15

Primary trap - multi-bed hydrophobic absorbent materials
. Initial temperature: -48 °C during trapping
. Ramp to 202 °C for desorption
Cryofocus trap - empty tubing
. Initial temperature: -195 °C during trapping
. Ramp to 202 °C for injection

Nafion dryer installed to remove sample moisture;

Carbon Dioxide passes thru trap to vent
On-column injection at 16.4 minutes

______ Sample loading: 500 ml
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r0-1,2, 2-triffuoroethane

Calibration Curve Report

- Curve Fit: Linear, Ignore
y= +4.746642e+6x +1.°

1.50

ze (Mcounts)




Tetrafluoromethane
- 1/X2

44 7/06e+2




Resp. Factor RSD: 13%

~oeff. Det.(r2):0.9999




Montreal Protocol on Substances th
chlorofluorocarbons.

Kyoto Protocol of 1997 - binding red

Doha Amendment in 2012 - revised
carbons and chlorofluorocarbons.

September 2013 US/China agreeme
ambient air

Utility Regulator Group v EPA, 6/23/
lations for GHG




at Deplete Ozone Layer (1989) - banned most

uction targets for all greenhouse gases

list to include all hydrofluorocarbons, perfluoro-

nt - phase down GHG and regular monitoring of

14 - US Supreme Court ruling affirms EPA regu-




Chromatography Detalls

Column - J&W GS-GASPRO, 60 m, 0.32 mm ID (Agilent, S

Column flow: 1.5 ml/min

Co

umn temperature program

nitial: +50 °C

Ramp to -40 °C at -100 °C.min, hold for 10.8 minutes
Ramp to +10 °C at +100 °C/min, hold 2.2 minutes
Ramp to +110 °C at +10 °C/min, hold 5.5 minutes

Ramp to +240 °C at +100 °C/min, hold 0.9 minutes
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Properties c

Analyte

ASHRAE Nu

Tetrafluoromethane

R-14

Hexafluoroethane

R-116

Trifliinromethane

R_-7°2



f Some Halogenates

Boiling Point Global .
mber °C) Concentration
(nmol/mol)
-127.8 0.079
-108.8 0.004

Q9 1

N O72A




Spectrometer Parameters
Full scan only for initial peak locating
Selected lons Monitoring (SIM) for guantiation
Scan range: 45 to 300 m/z
Single quadrupole
Electron ionization

Filament current: 80 HA

Internal Standards not | Jlsed
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Pentafuoroethane R-125

Difluoromethane R-32




-48.5 0.0096

-52 0.005




Mandate - Internal standard must not be present in sample

Virtual all combinations of hydrogen, fluorine and chlorine
are target
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