Electronic Supplementary Material (ESI) for Physical Chemistry Chemical Physics
This journal is © The Owner Societies 2013

1

2

3 Atmospheric Chemistry of CF3;0,: A Theoretical Study on Mechanism and
4 Pathways of the CF;0, + 10 Reaction

5

6 Supporting information

;

8 Hongwei Li?, Yizhen Tang"*, Rongshun Wang?

9  'School of Environmental and municipal engineering, Qingdao Technological University,
10 Fushun Road 11. Qingdao, Shandong, 266033 P.R. China.
11 ’Institute of Functional Material Chemistry, Faculty of Chemistry, Northeast Normal
12 University, Renmin Road 5268. Changchun, Jilin 130024 P.R. China
13
14
15
16
17
18
19
20
21
22

23

* Corresponding author. Email address: yizhentang2009@gmail.com



Electronic Supplementary Material (ESI) for Physical Chemistry Chemical Physics
This journal is © The Owner Societies 2013

1 Table S1. The Zero-point energy correction (ZPE), relative energies (AE) and reaction
2 enthalpies (AH) (in kJ/mol) of various species at the different methods and basis sets for |

3 atom in the CF3;0, + 10 reaction on the singlet and triplet potential energy surfaces.

CCSD(T) B3LYP

Species AE ZPE
AE AH

LANL2DZ  CEP* SDD ADZ"

CF30,+10 0.0 0.0 0.0 0.0 0.0 00 556
CF;001+0(°P) 68.8 106.7 1082 55.1
CF5010+0(P) 68.1 160.7 1639 51.1
CF0I+0,(°’Y)  -249.4 2376 -236.7 56.6
CF301+0,(*A) -121.0 763  -754  56.6
CF310+0,(*A) 165.4 2436 2472 493
CF;0+010 375 115.7 1162 49.9
CF,0+FOOI -3.9 346  -339 550
CF,0+FOIO 49.8 944 964 513
CF,0+FIO;, -132.8 116 128 521
IM1 -93.4 -97.4  -100.0 -89.7  -865  -87.9 623
IM2 -56.9 543  -500 -616 112 109 60.1
IM2a -58.0 103 100  59.9
IM2b -40.0 212 213 598
IM3 -143.9 1245 -107.4 -1439 183 188 57.8
IM4 176.1 3942 3956 54.4

TS1 9.5 10.9 12.4 12.6 68.2 65.9 59.7
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TS2 0.1 1314 1306 55.3
TS3 302.6 4828 4835 517
TS4 91.0 62.5 622 559
TS5 139.5 84.7 849 554
TS6 220.3 2347 2342 551
TS7 125.1 239.1 2401 503
TS8 20.4 1479 1482 522
TS9 192.2 201.1 1998 57.0
TS10 42.0 176.4 1769 526
TS11 96.4 262.9 2637 547
Ts1 244.1 1545 1562 52.7
’TS2 61.5 101.4 1019 215
’TS3 170.3 181.1 1815 519
’TS4 161.8 1711 1732 494

1 % the basis set of CEP is CEP-121G.

2 " the basis set of CEP is aug-cc-pVDZ-PP.
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4  Table S2. The Zero-point energy correction (ZPE), relative energies (AE) and reaction

5 enthalpies (AH) (in kJ/mol) of various species at the different methods for the FIO,

6  potential energy surface.

CCSD(T) B3LYP
Species ZPE
AE AE AE

FIO, 0.0 0.0 0.0 15.6

FOIO 182.6 82.8 83.6 14.8

FOOI 128.9 -46.1 -46.8 18.6

TSa 204.3 184.7 184.2 12.3

FO+I10 258.2 101.1 103.6 10.0

F+OI10 253.8 191.4 194.3 9.2
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2 Table S3. The excitation energy Ty (in eV), oscillator strength f (in atomic units) and

3 wavelength A (in nm) of the first ten excited states of CF;000I, CF30010 and CF3010..

= CF,000I CF,0010 CF,010;
states Tv f A Ty f A Tv f A
1 230 00001 53885 145 0000 85221 3.11 0.0058 398.97
2 271 00003 457.37 328 00002 37856 3.18 0.0003 390.24
3 428 00954 28957 3.44 00162 360.08 3.87 0.0058 320.34
4 449 00373 27622 391 01031 31698 409 0.0023 302.8
5 467 00227 26556 451 00213 27503 477 0.0603 259.86
6 494 00024 25113 473 00005 26206 494 0.0607 250.96
! 495 00013 250.32 4.95 00293 25049 505 0.0039 245.45
8 533 02034 232.83 574 00025 21613 510 00023 243.04
2 6.11 00004 20295 589 00158 21041 537 00374 230.74
10 6.86 00259 180.74 625 00364 19845 552 00019 22454
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