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The aim Examine and compare how two basic processes in plasma affect the
stability of CHF,CHF, (HFE-134), CH,FCF; (HFE-134a),
CF;,CH=CHF (HFO-1234ze(E)) and (CF;) ,CF-O-CH; (HFE-347mmy1) molecules
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We examine ionization and electron attachment
processes by calculations at Density-functional
theory (DFT) method using Gaussian 16 quantum
chemical package.

A+B

We calculate Vertical and Adiabatic energy for
lonization and electron attachment processes
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lonization by losing electron

c ¢ Ground state

lonized state

Vertical energy (eV) 12.69 Vertical energy (eV) 13.32
Adiabatic energy (eV) 11.44 Adiabatic energy (eV)  11.93
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lonization by attaching electron

electron attached
F State

Vertical energy (eV) 3.96
Adiabatic energy (eV) 1.04

Vertical energy (eV)  3.27
Adiabatic energy (eV) 0.95
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Final Government Distribution T.5M IPCC ARG WGI
7.8M.6 Tables of greenhouse gas lifetimes, radiative efficiencies and metrics

[START TABLE 7.8M.7 HERE]

Potentials (CGTPs). GW Ps given for 20-year, 100-year and 500-year time horizons. GTPs and CGTPs given for 50-year @nd-100syear time horizons. Note CGTP
has units of years and is applied to a change in emission rate rather than a change in emission amount. Also shown are absolute values of GWPs and GTPs
(AGWPs and AGTPs), in units of picowall years per square metre per kilogram (1 pW = 10723 Radiative efficiéncies for CH, and NoO given in this table do not

1
2
3
4
5  Table 7SM.7: Greenhouse gas lifetimes, radiative efficiencies, Global Warming Potentials (GWPs), Global Temperature Polentials (GTPs) ind Cumalative Global Temperature
[
7
8
9 include chemical adjustments (values ineluding chemical adjustments are given in Table 7.15).
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AGWP AGWP ‘Ey AGTP AGTP
Lifeti Radiative WP ﬁu& ate aTP | caTP | caTP
™ | efficency | 20 100 (p! 0 (pW oW m- 100 (pW
2 W m2 m? 2 yr yr m2yr
20 10 50 100 |50 100
(2] o) | (pwm [ )
whet) Iw\ ) k&)
Major Greenhouse Gases
Carbon diaxide €0 133x105 | 00243 1 0.0895 1 0000428 | 1 0000395 | 1
Methane €H, 18 0.000388 | 198 B2 | 249 78 | 25 795 | 000473 | 11 000212 | 538 | 2730 | 33
Nitrous oxide N0 109 0.0032 655 71 | 24k 27 | 407 130 | o1 %0 | 0.0919 33
Chiorafluorocarbons - \
o
CFC-11 casF 52 0.288 181 30 A87 5560 586 1870 243 5670 125 3160
CFe12 [ 102 037 7 11400 _J7oss 11200 | 1600 5100 | 506 11800 | 366 9170
[=E) 3 X 0278 301 12400 | 1450 16200 | 5500 17500 | 726 17000 | 7.4 18800
CFC-112 COFCCLF 35 0282 137 5620 | 413 620 | 525 1670 | 206 410 | 119 3020
CFC-112a COsCaF: 52 0.248 115 4730 7 3550 ara 1190 155 3620 0.795 2010
[Z=TE COFCCIF; EE) 6301 167 6860 | 583 &0 | &0 280 | 296 6910 | 2.06 5210
CFC-113a cach 55 0.243 12 510 | 351 930 | 422 1350 | 173 030 | 0917 BN
CFC114 CORCCIF; 189 0314 201 8260 | 844 9430 | 1930 6150 | 428 9990 | 371 10
CFC-114a COLFCFs 105 0297 183 7510 | 664 7420 | 1080 3450 | 337 780 | 246 6240
Do Not Cite, Quote or Distribute TSM-24 Total pages: 52
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We examine how two basic processes in plasma affect the
stability of CF;CH=CHF (HFO-1234ze(E)) molecule

electron attached
Ground state lonized state -abstracted state

Vertical energy (eV) 10.80 Vertical energy (eV) 1.44
Adiabatic energy (eV) 10.47 Adiabatic energy (eV) 0.44
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CHF,CHF, + e —» 2 CH,F*Y2 + 2 e HFO + e —» HFO" + e + &
CHF,CHF, + & — ‘CHF,CHF + F- HFO + e — HFO!

CH,FCF;+ e — CH,F + CF;* + 2 e HFO + e —» HFO" + e + e
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end structure
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HFE-247meocd CHOCFLFCF, 51 0.338 49.2 2020 515 576 516 164 00574 134 0.0418 106 L5800 E5800

HFE-347mcf2 CHFCH:OCF: CFy 6.7 431 T9.6 3270 B6.2 963 862 275 0102 241 0.0705 179 92500 110000

HFE-24Tpcf2 CHFCF0CH CF3 6.1 0482 821 3370 &76 Q80 8.7 279 0101 237 0.0715 181 94700 112000

HFE-24 7y 1 [CFa}2CFOCH; 1.7 0.318 34.1 1400 5.1 392 5.1 112 00381 &9 0.0283 e 38100 445900
Do Not Cite, Quote or Distribute 75M-31 Total pages: 52
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We examine how two basic processes in plasma affect the
stability of (CF;),CF-O-CH; (HFE-347mmy1) molecule

) electron attached
lonized state
Ground state _ _abstracted state

Vertical energy (eV) 11.39 Vertical energy (eV) 3.21
Adiabatic energy (eV) 11.01 Adiabatic energy (eV)  0.39
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Experimental (well known, from literature) and calculated electron induced
lonization cross-section for HFE-134 molecule

3
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Comparison of calculated electron induced ionization cross-section for HFE-
134/ HFE-134a, HFO-1234 and HFE-347 moleculs

electron ionization cross section
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Quantum-Chemically analyze of behavior of gases which should be important for

function of PRC detector, two already in use, one in experantally phase and for
one completely novel is performed.
We calculate values of energy for adiabatic and vertical transitions of both

Investigated processe in plasma

For same molecules cross section for electron induced ionization is calculated

We get better insight in different processes in RPC detectors
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