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Fig.1 Geometries and symmetry of PN, isomers
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Table 1 The total energy and relative energy of PN, isomers
CCSD(T)// RE CCSD(T)// RE
isomers MO6+ZPVE MO6+GFE
Jau. /kJ+mol™! Jau. /kJ+mol™!
" -504.7729 63.46 -504.7986 68.69
2 —-504.7234 193.60 -504.7500 196.44
3 —-504.7490 126.41 -504.7751 130.68
4 -504.7556 108.96 -504.7818 112.93
5 -504.7169 210.59 -504.7429 215.19
36 -504.9109 39.64 -504.9500 38.22
7 —-504.7820 0.00 -504.8103 0.00
'8 -504.7971 80.87 -504.8248 80.33
9 -504.7663 217.16 —-504.7942 218.71
10 —-504.7144 159.44 -504.7415 160.65
11 —-504.7364 274.84 -504.7636 275.30
12 —-504.6925 151.57 -504.7200 153.12
13 —-504.7394 285.68 -504.7665 285.60
DC —-504.6883 -298.95 -504.7161 -328.84
*DC -504.7723 65.17 -504.8126 32.06

Note: RE represents the relative energy of PN, isomers to *1 (°PNNN). ZPVE
and GFE represent the energywith inclusion of ZPVE correction and

with Gibbs free energy correction separately.

SART3,'4,"5,°10 F1°12 2 8 10 DU T HR 45 4
MAEE M 126.41,108.96,210.59,159.44 kj-mol™
F1151.57 kJ-mol™ , H:H i PN 5 NNJE 51 DU T 34 57
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Table 2 The total energy and relative energy of PN, transi-
tion states to *1(°PNNN)

CCSD(T)// RE CCSD(T)//
TSs MO6+ZPVE MO6+GFE
Ja. /kJ-mol™! . /k)-mol™!

'TS0/'DC —-504.6848 294.85 -504.7113 298.16
'TSP0/'DC —504.6832 299.20 —-504.7094 303.22
'TS1/'DC -504.7180 207.83 —-504.7451 209.29
'TS2/3 —504.7489 126.50 —504.7748 131.27
'TS*3/'DC -504.7511 120.72 —-504.7772 125.03
'TSP3/'DC —-504.7358 161.07 -504.7620 164.96
'TS2/'DC -504.7511 120.72 -504.7772 125.03
'TS4/'DC -504.6978 260.82 -504.7240 264.80
'TS4/3 —-504.7145 216.99 -504.7404 221.64
3TS0/°DC =504.7756 56.59 -504.8053 51.28
3TSo/1 -504.7335 167.14 -504.7609 167.77
3TS3/2 -504.7141 218.08 -504.7411 219.76
’TS4/1 —-504.7140 218.21 -504.7414 219.13
3TS*1/°DC —-504.7682 75.93 -504.7968 73.46
3TS2/0 —-504.7639 87.11 -504.7920 86.06
3TS1/6 —-504.7319 171.16 -504.7591 172.46
’TSP1/°DC —-504.7664 80.58 —504.7949 78.44
’TS4/6 —-504.7326 169.40 -504.7597 170.95
TS3/6 —-504.7098 229.43 -504.7368 231.02
3TS5/1 —504.6962 265.01 —-504.7237 265.68
3TS7/2 —-504.6796 308.58 -504.7077 307.62

Note: RE represents the relative energy of PN, isomers to *1 (’PNNN). ZPVE
and GFE represent the energy with inclusion of ZPVE correction and

with Gibbs free energy correction separately.
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Theoretical Investigations on a Binary Energetic Nitrogen-rich Compound PN,

GAO Si-meng’, LIU Ying-qi', KANG Zhi-hong', LIU Nan-nan’, GU Di', WANG Bao-hui'
(1. Northeast Petroleum University, Daqing 163318, China; 2. Harbin University of Commerce, Harbin 150000, China)

Abstract: To explore promising energetic molecular species with huge energy release and significant kinetic stability, the singlet
and triplet potential energy surface of nitrogen-rich compound PN, were constructed at the CCSD (T)/aug-cc-pVTZ//M06-2X/
6-31+G(d, p) level.The computations performed identified 13 isomers and 21 transition states. The ground state isomer was the
chain-like triplet PNNN(C,). The kinetic stability of PN, was further evaluated by studying the dissociation, isomerization as well
as the Born-Oppenheimer molecular dynamic (BOMD) simulations at the B3LYP/6-31+G(d) level. The results indicated that the
chain-like triplet PNNN(C,) and the tetrahedral-like singlet PN,(C,,) are both kinetically stable.
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