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C,F¢ contaminants (gas-chromatography)

gas transparency
chromaticity

thermodynamical properties

fluorescence

chemical compatibility and material outgassing
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Physical properties INFN
L
hexafluoroethane

C,F¢ molecular weight: 138.01 g/mol

boiling point: -78.1 °C
1 covalent bond

6 hydrogen bonds melfing poim‘: -100.6 °C

30 A 3.0
[ ]

.° 1= density: 5.734 kg/m3 at 24 °C

R e density: 16.08 kg/m? at -78 °C
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CERN gaschromatography INFN

‘ ~ Istituto Nazionale
di Fisica Nucleare

The CERN VSC (Vacuum Surface and Coating) Group has a chemical
laboratory equipped with analysis instruments: Gas-chromatograph
(60 m long column) with Mass Spectroscopy,

IR and UV gas spectroscopy - UV transparency analyzer.
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Flow controller
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CERN gaschromatography INFN
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Istituto Nazionale

(/ di Fisica Nucleare

He carrier “mobile phase” in 60 m long capillary
column, coated with a special “stationary phase”
material.

Gaseous compounds elute at different times
because the “retention time” of each compound is
different (Van der Waals bonds with the stationary

phase coating)
Thermal conductivity versus time is measured.

Different measurements with different temperature
and He flow

wom 2 2 nm
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COMPASS C,F,, analysis, raw

INFN

C

Istituto Nazionale
di Fisica Nucleare

4 [2] TIC: C4F10_COMPASS_0009.D\data.ms
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COMPASS C4F10 GﬂﬂlYSiS, STCP Y

‘ ~ I1stituto Nazionale
di Fisica Nucleare

i [2) TIC: [BSB2]C4F10_COMPASS_0009.D\data.ms
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after subtraction of a
computed spectrum for the
components at a specific
time (maximum of the C4F,
peak, 0.67 min. in this case)
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COMPASS C4F10 GnGIYSiS, STZP 3

INFN
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COMPASS C4F10 GnCllYSiS, S'I'ep 4
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Step 2 - C4F10 background subtracted
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Step 4 - Zoom the above selected area
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COMPASS monochromator system

Deuterium UV
lamp,
Monochromator
system,

1.6 m column for

gas transparency
measurement

i)
INFN

< Istituto Nazionale
di Fisica Nucleare

Range: 155 nm - 230 nm, 0.5 nm step
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COMPASS transparency measurement

< Istituto Nazionale
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1 4= — S — U'_j:__ H E g E g .
T erH AR A program called “ fit-
= e evil” performs the fit
e of the measured
0.2 transparency curve.
It provides estimates
s pipiennssaadio b 8 B B of the absorption
2 contributions from
3 02, H20, C2H4, etc.
5 transparency 138/06/2009
= 0.4 transparency for 187 , Rayleigh _____
’ scattering: On, 02: 2.6 H20: 0O,
C2H4: 0, other alkenes: C2H2:
0.76, CeHe6: 0, nC4H10: 0, C3H8: -
0.32, fudge facteor: 1.014
1 S —
: |
150 160 170 180 190 200 210 220
Wavelength (nm)
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Transparency

; 1)
black” UV gas sample 1NN
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—Small sample 22/07/06
transparency for 187
cm, Rayleigh
scattering: On, 02:
180, H20: 50, C2H4: O,
other alkenes: 0, C2H2:
0, Co6H6: 0.57, nC4H10:
0, C3H8: -81.65, fudge
factor: 0.983
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C,F¢ absorption spectrum aFN

1.4
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1.2 A CZFG ”
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b1 Infrared absorption spectra, radiative efficiencies, 1
g 0.8 1 and global warming potentials of perfluorocarbons:
N; Comparison between experiment and theory
o 0.6 - Ivan Bravo,' Alfonso Aranda,' Michael D. Hurley,2 George Marston,”> David R. Nutt,
= ’ Keith P. Shine,* Kevin Smith,” and Timothy J. Wallington® 1
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JOURNAL OF GEOPHYSICAL RESEARCH, VOL. 115, D24317, do1:10.1029/2010JD014771, 2010
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