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system at different
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Table SI. Mechanism of CH,N, decomposition at 3000 K.

Reaction
1 C2H6N4 - 2 CH3N2
TCH3N5 > 1 N2+ 1 CH3N3
TN2 +1CH3N3 - 1 CH3N5
TN2+1CH3N - 1CH3N3
1N2+1CH2N - 1 CH2N3
7CH3N3 - 1 N2 +1CH3N
T CH2N3 > 1 N2 + 1 CH2N
TCH4N > TCH3N +1H
TCH3N +1H - 1CH4N
TCH3N > 1TCH2N +1H
TCH2N +1H - 1 CH3N
TCH3N5 > 2 N2 +1 CH3N
TCH3N3 > 1N2+1TCH2N +1H
TN2+1TCH2N +1H - 1 CH3N3
TN2+1CH3N - 1HN2 +1CH2N
2 N2 +2 CH2N - 2 CH2N3
THN4 > 1HN2 +1N2
TCH3N2 > 1 N2 +1CH3
TN2+1CH3 > 1CH3N2
TCH2N > 1CHN +1H
TCH2N3 +1TH - 1 N2 +1CH3N
THN4 > 1N2+1HN2
THN2 > 1N2+1H
TN2+1H > 1THN2
TCHN +1H -> 1CH2N
2 CH2N +2 H - 2 CH3N
2CH2N - 2CHN +2H
2 CHN +2H - 2 CH2N
TH2N2 > THN2 +1H
THN2 +1H - 1H2N2
TN2+1HN2 > 1HN4
TCH2N > 1H +1CHN
TCH2N3 > 1 CHN + 1 HN2
TCHN +1THN2 - 1 N2 +1CH2N
TCHN +1CH3N - 2 CH2N
THN +1CH2 > 1CH3N

Occurrences
5
44
36
50
66
43
62
24
25
327
309

(S22 e ) I &) BN

16
18
324
1
81
74
80
338
13

281
272
81

23
1

RMD OF PENTAZOLATE-BASED ENERGETIC MATERIALS

Table SI. Continuation.

TCH3N > 1CHN+2H
TCHN+2H - 1CH3N
2CH3N > 2CH2N +2H
TN2+1CH2N+2H - 1THN2 + 1 CH3N
TCH2N +1TH2N2 > 1 HN2 + 1 CH3N
2 CH2N > 1 CHN + 1 CH3N
TCH3N3 - 1 CH2N + 1 HN2
TCH2N +1HN2 - 1 CH3N3
TN2+1H2N2 - 2 HN2
THN+1CH > 1CH2N
TN2 +1CH2N - 1 CHN +1HN2
TC2H2N2 > 1 C2HN2 + 1 H
TC2HN2 +1H > 1 C2H2N2
THN2+1N2 - 1HN4
TN2+1CH2N - THN2 + 1 CHN
TN2+1CHN > 1CHN3
TCHN3 > 1N2 +1CHN
TCHN +1CH2N > 1 C2H3N2
TH2N2 + TCH2N > 1THN2+1CHN +2H
THN2 +1CHN +2H > 1H2N2 + 1 CH2N
TH2N2 + 1 CH2N - 1 HN2 + 1 CH3N
2HN2+2H > 2H2N2
THN2 +1CHN > 1 CH2N3
T C2H3N2 - 1 CHN + 1 CH2N
TN2+1H2N2 > 1 H2N4
TH2N4 > 1TN2 + 1 H2N2
TN2+2H > 1TH2N2
TCH3N »> 1 HN +1CH2
TN2+2HN2+1H > 1TH2N2 + 1 HN4
TN2+1CN > 1CN3
TCN3 > 1N2+1CN
TCHN > 1CN+1H
TN2+1TH3N > TH3N3
THN2+1CH3N > 1TN2+1CH2N +2H
2 HN2 > 1 N2 + 1 H2N2
TCH2N > 1THN +1CH
THN2 +1CH3N - 1 CH2N + 1 H2N2
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Table SI. Continuation.

1T CH3N3 - 1 HN2 + 1 CH2N
TCHN +1H2N2 > 1HN2 + 1 CH2N
2H2N2 > 2HN2+2H
THN2+1CH2N > 1TN2+1CHN +2H
TN2+TCHN +2H > 1THN2 +1CH2N
1CH2N3 - 1 HN2 + 1 CHN
2CHN > 1CN + 1 CH2N
TCN+1H > 1CHN
1TN2+1CH4 > 1 CH4N2
1TCH4N2 > 1 N2 + 1 CH4
TCN +1CH2N > 1 C2H2N2
THN2 +1CHN - 1N2+1CH2N
THN2 +1CH2N - 1 CHN + 1 H2N2
TC2H3N3 > 1 N2 + 1 C2H3N
TCH2N + TH2N2 > THN2+1CHN + 2 H

TH2N2 + 1T CH3N - 1 HN2 + 1 CH2N +
2H

THN2 +TCH2N + 2 H > 1 H2N2 +1
CH3N

TCH2N +1CH - 1 C2H3N
TC2HN2 > 1CN + 1 CHN
TH2N2 + 1 CHN - 1HN2 + 1 CH2N
1 C2H2N2 - 2 CHN
2 CHN > 1 C2H2N2
TH3N3 > 1N2+1H3N
THN2 +1CH3N - 1TH2N2 + 1 CH2N
TH2N2 + T HN4 > TN2+2HN2+1H
1TC2H3N = 1 CH2N + 1 CH
TH2N2 > 1 N2 +1H2
TN2+1H2 > 1H2N2
1CH2N2 - 1 CHN + 1 HN
TCHN + THN > 1 CH2N2
1 CH3N2 - 1 CHN + 1 H2N
TCHN +1TH2N > 1 CH3N2
1CH3N2 > 1 HN + 1 CH2N
THN +1CH2N - 1 CH3N2
1 C2H4N2 —» 2 CH2N
1 CH2N4 - 1 N2 + 1 CH2N2

13
15
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Table SlI. Mechanism of CNN, decomposition at 3000 K.

Reaction
TN2+1CN4 > 1CN6
TC2N8 » 1 N2 +1C2N6
TCN4 > 1N2 +1CN2
TCN6 > TN2 +1CN4
TC2N6 > 1T N2 + 1 C2N4
TN2+1C2N4 > 1 C2N6
TN2+1CN2 > 1CN4
2 CN4 > 2 N2 +2CN2
2N2+2CN2 > 2CN4
TCN6 > 2 N2 +1CN2
2 CN4 > 1CN6 +1CN2
2N2+1CN2 > 1CN6

3N2+1C2N4 > 1C2N6 + 1 N4
TN4 +1CN4 > 3N2+1CN2
TN2+1TCN4 > 1TCN2 +1 N4

2N2+1C2N4 +1CN2 > 1C2N6 +
1 CN4

2 CN2 » 1 C2N4
TCN4 +1N2 > 1CN6
TCN6 > 1CN4 + 1TN2
2 CN4 +1TN4 »> 4 N2+2CN2
2N2 > 1 N4
TN4 > 2N2
TN2+1C2N4 - 1CN4 +1CN2
3N2+1CN2 > 1CN4+1 N4
1 C2N4 - 2 CN2
1TC3N8 - 1 N2 +1C3N6
2 C2N4 > 1 C4N8
TN2+1C3N6 > 1C3N8
TC3N6 - 1CN2 + 1 C2N4
TCN4 +1C2N4 > 1 N2 +1C3N6
1C3N6 > 1 C2N4 + 1 CN2
TCN2 +1C2N4 > 1 C3N6
TN2+1C3N6 »> 1CN4 +1C2N4
TN2+1C4N8 > 1 C4N10
4 N2 - 2 N4
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23
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40
25
10

14
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21
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Table SII. Continuation.

1C4N10 > 1 N2 + 1 C4N8
TC2N4 +1CN2 - 1 C3N6
TCN4 +1N4 > 3N2+1CN2
TCN2 +1C3N6 »> 1 C4N8
TC2N4 +1 N4 > 1N2+1C2N6
3N2+1CN2 > 1TN4+1CN4&
TN2+3CN2 > 1C2N4 +1CN4
1C4N8 - 1CN2 + 1 C3N6
1TC2N4 +1CN4 > 1N2 +3 CN2
TN2+1CN > 1CN3
TCN3 > 1N2+1CN
2 N4 > 4 N2
TN2+1CN4 > 1N4+1CN2
TCN3+1N4 > 3N2+1CN
TC2N6 > 1 N2 + 2 CN2
TCN5 > 1N2+1CN3
TCN2 +1CN4 > 1 N2 +1C2N4
TN4+1CN2 > TN2+1CN4
TC2N4 - 1CN +1CN3
TCN2 +1N4 > 1TN2+1CN4
TC3N5 > 1 C2N3 +1CN2
TC2N5 > 1N2 +1C2N3
TN2+1C2N3 »> 1 C2N5
2N2+1C2N4 > 2 CN2 +1 N4
3N2+1CN > 1N4+1CN3
2N2+2CN2 > 1TN4+1C2N4
TN2+1C2N4 > 1CN2 +1CN4
TC2N3 > 1C2N2+1N
TCN4+1CN3 > 2N2+1CN+1CN2
2CN > 1C2N2
TC2N2 > 2 CN
1TC2N3 > 1CN +1CN2

TN2+1CN+2CN2 > 1C2N3 +1
CN4

1TC2N3 +1CN2 - 1 C3N5
TCN +1CN2 »> 1C2N3
TCN +1CN4 > 1N2+1C2N3

I
21
17

22
1

12
81
79
17
26

15
14

29
18
57
43

10
12

21
20
36

14
29
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Table SII. Continuation.

TC2N2+ 1N > 1C2N3
TCN3 +1TCN4 > 2N2+1CN+1CN2
TCN2+1TCN3 »> 1CN +1CN4
TCN+1CN4 »> 1CN2+1CN3
TCN +1N4 > 1TN2+1CN3
TN2+TCN3 > 1CN+1N4
TCN +1C2N4 > 1C3N5
TC3N5 > 1CN +1C2N4
3N2+1CN > 1CN3+1N4
TN+1C2N2 > 1 C2N3
2N2+1CN+1CN2 > 1CN3+1CN4
TC2N5 > 1CN2 +1CN3
TCN2 +1CN3 > 1C2N5
TC2N6 - 1CN2 + 1 CN4
2N2 > 1N3+1N
1TC3N5 > 1CN2 +1C2N3
TCN2 +1C2N3 > 1 C3N5
TC3N7 > 1N2 +1C3N5
TN2+1C3N5 > 1 C3N7
TC2N4 > 1 N2 + 1 C2N2
TN2+1C3N4 > 1C3N6
1TC3N6 > 1TN2 +1C3N4
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RENE FRANCISCO B. GONGALVES et al.

Table SlIl. Mechanism of diN, decomposition at 3000 K.

Reaction
2N2 > 1N4
4 N2 > 2 N4
TN2+1N5->1N7
TN7 > 1N2+1N5
2N5 > 1N7+1N3
TN7+1N4 > 3N2+1N5
TN2+1N3->1N5
3N2 > 1N6
TIN5 > 1TN2+1N3
TN2+1N8 - 1TN10
TN4 > 2 N2
TN7 > 2N2+1N3
TN2+1N5 > 1TN4+1N3
2N2+1N3 > 1N7
TN3+1TN4 > 1N2+1N5
TN2+1TN > 1TN3
TN3+1N4 > 1N7
TN3I>1N2+1N
3N2+1TN3 > 1N5+1N4
TN5S > 2N2+1N
2N2+1N > 1N5
TN2+1TN5->1TN3+1N4
TN4+1TN3->1N2+1N5
3N2+1TN > 1TN4+1TN3
TN7 > TN3+1N4
2N2+2N3->2N5
2N5 > 2N3+1N4
TN4+1TN->1TN2+1N3
TN3+1N7 > 2N5
2N3+1TN4 > 2N2+1TN5+1N
TN5+1TN4 > 3N2+1N3
2N5->2N2+2N3
3N2+3 N3 >3N5
2N5+1TN4 > 4 N2+2N3
2N5 > 1N3+1N7
TN5+1TN4 > 1N2+1N7

Occurrences
934
172
33
15
7
8
210

183

956
13
21
12
50

565

550

U NN U
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Table SlIl. Continuation.

3N2+1TN3+1N->2N5
2N5+1TN > 1TN2+3N3
3N2+1N3 > 1N4+1N5
2 N4 > 4 N2
2N3 > 1N5+1N
3N2+1TN > 1TN3+1N4
4N2+2N > 2N3+1N4
2N3 >2N2+2N
3N2+2N->1TN3+1N5
TN3+TN5>3N2+2N
2N3>1N+1N5
4N2+1N > 1TN5+1N4
TN2+3 N3 >2N5+1N
TN4&+1N > 1N5
TNS+TN4 > 4N2+1TN
2N5>3N2+1N3+1N
TN5 > 1N4+1N
TN&+1N5->3N2+1N3
TN2+1N3 > 1TN4+1N
2N5+2N > 4 N3
3N3>1TN2+1TN5+2N
TN5+1N->2N3
2N2+2N3 > 1TN5+1N&+1N
2N2+2N3 > 1TN5+1TN+1N4
TN7 > TN5+1N2
TN5+1N2 > 1TN3+1N4
TN5 > 1N3+1N2
2N3+1TN4 > TN5S+2N2+1N
TN3+3N2->1N5+1N4
TN+1N4 > 1N5
TN3+1TN4 > 1TN5+1N2
4N2+2N3 > 2N5+1N4
TN2+1TN3 > 1N+1N4
2N3+1N4 > 2N5
TN3+3N4&>7N2+1N
TN5+3N2->1N3+2N4
TN3+1N4>3N2+1N

An Acad Bras Cienc (2024) 97(1)  €20240894 7|1
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15

20

18

12

28

86

49
10

20

48

14

12

21

74

137



RENE FRANCISCO B. GONGALVES et al.

Table SIII. Continuation.

TN5+1N4 > 1TN3+3N2
TN4 > TN3+1N
2N3+2N2->2N5
TN3+1N2->1N5

TN+1TN4->1TN2+1N3
TN4 > 1TN2+2N

5N2+1N > 1N3+2N4
2N2 > 1TN3+1N
2N+1N4 > 2N3
2N2+2N->2N3
2N5>2N3+2N2
2N3 > 1TN4+2N

2N4+1TN >3 N2+1N3
2N3+4N2->2N5+1N4

TN3+1TN2->1N+1N4
TN5 > TN+ 1N4
TN4+2N->2N3

TN3+2N4>5N2+1N

TN3+TN2>1N4+1N

2N2+1TN5+1N > 2N3+1N4

6 N2 > 3 N4
TN3+1N->2N2
TN&+1N5 > 4N2+1N
TN3+2N4 > 3N2+1N5
3N2->2N3
2N3 > 3 N2
TN+1N5->2N3
2N3 > 2N+1N4
3N2+3N->3N3
2N > 1N2
2N3+1TN4& > 4N2+2N
TN4+1N3>3N2+1N
5N2+1N3 > 2N4+1N5
3N2+1TN3 >2N4+1N
3 N4 - 6 N2
TN2->2N
2N4+1N3 >5N2+1N

15

45
77

21
2%
14
66

21

29
10

20
24

35
25

i
1

12
28
Al

21
21
10
14
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Table SlIl. Continuation.

TN4+1N->1TN3+1N2
TN+1TN4->1N3+1N2
TN3+3N2->2N4+1N
TN+2N4->3N2+1N3
5N2+1TN3 >3N4+1N
TN3+1N->1N4
5N2+1N > 2N4+1N3
2N2->1N+1N3
TN+1TN3 > 1N4
3N2+1TN3 > 1N+2N4
TN+2N4->1TN3+3N2

Table SIV. Mechanism of polyN, decomposition at 3000

K.

Reaction
TN2+1TN > 1TN3
3N2+1TN > 1TN4+1TN3
TN2+1N7 > 1N5+1N4
TN5+1TN > 1N2+1N4
4 N2 > 2 N4
TN5+2N4 > 5N2+1N3
3N2+1TN3 > 2N4+1N
TN2+1TN3>1TN4+1N
2N3 >2N2+2N
2N3 > 1TN4&+2N
2N3 > 1TN5+1N
5N2+1TN > 1TN3+2N4
TN5 > 1N2+1N3
2N5+1TN > 1N2+3N3
5N2+1N3 > 1N5+2N4
TN4 - 2 N2
4N2+1TN > 1TN4+1N5
TN3>1N2+1N
2N5 > 2N3+1N4
TN5 > 2N2+1N
2N2+1N3 > 1N7
TN5+1TN4 > 4N2+1N
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78
6
6
395
22
72
145
30
13
30
45
177

26
747
21
252
15
57

28



RENE FRANCISCO B. GONGALVES et al.

Table SIV. Continuation.

2N2+1TN5+1N > 2N3+1N4
TN7+1N4 > 3N2+1N5
TN2+1N5+2N > 3N3
2N4+1N->3N2+1N3
TNS+1N&+1TN->2N2+2N3
2N5->2N2+2N3
2N4+1N->2N2+1N5
2N2 > 1 N4
6 N2+2N3 > 2N5+2N4
2 N4 > 4 N2
6 N2+1N > 1TN5+2N4
TNS+2N4+1N->4N2+2N3
TN2+1N5->1N7
TN2+1TN5->1N3+1N4
TNS+1N->2N3
3 N4 > 6 N2
TN7 > 1TN2+1N5
2N4+1N3 >5N2+1N
TNS5+1TN3>3N2+2N
TN2+1N3 > 1N5
8 N2 - 4 N4
2N4+1N7 > 5N2+1N5
3N3>1TN2+1TN5+2N
2N2+1TN > 1N5
4N2+1N5+1TN > 2N3+2N4
TN3+1TN4&>3N2+1N
TN2+3 N3 >2N5+1N
TN3+4 N4> 7N2+1N5
4N2+2N3 > 2N5+1N4
TN3+1N4 > 1TN2+1N5
2N2+1TN5>2N4+1N
TN3+2N4->3N2+1N5
TN3+2N4>5N2+1N
2N2+2N > 2N3
2N3+1TN4>2N2+1TN5+1N
2N2+2N3->2N5
3N2+1TN3+1N > 2N5

24

84

19
19
770

399
12

84
33
134
1
50

179
46

54

100

78
2
34
49
27
21
13
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Table SIV. Continuation.

2N2+2N3 > 1N5+1N+1N4
TN+1N4 > 1N5
2N -> 1N2
TN5 > 1N+1N4
TN3+1N > 1N4
3N2+1N3 > 1TN5+1N4
5N2+1TN > 2N4+1N3
TN5+1N4 > 3N2+1N3
1TN6 - 3 N2
TN2+1TN3 >1N+1N4
3N2+1TN3 > 1N+2N4
TN+1TN4 > 1TN2+1N3
TN4 > 1TN2+2N
TN4+1TN3 >3N2+1N
2N+1N4 > 2N3
2N4 >2N2+1TN3+1N
TN+2N4—>3N2+1N3
3N2+1TN5>1N3+2N4
TN4+1N3 > 1TN2+1N5
3N2 > 2N3
2N3+1N4->2N5
TNS+TN+1N4>2N2+2N3
4N2+1N5->3N4+1N
7N2+1N3 > TN5+3 N4
3N2+1TN > 1TN3+1N4
TN3+TN5>3N2+2N
TN3+1N > 2N2
4N2+2N > 1TN4+2N3
4N2 >1N3+1N4+1N
2N5>3N2+1N3+1TN
4 N4 - 8 N2
2N3 > 2N+1N4
4N2+2N > 2N3+1N4
2N4+1N3 >3N2+1N5
2N2+2N5->2N3+2N4
TN4+1N > 1N5
TN4+1N->1TN2+1N3

An Acad Bras Cienc (2024) 97(1) €20240894 9| 1

15
14
14
19
61
54
73
11
51
24
58
14
83

15
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29

1
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13
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112
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Table SIV. Continuation.

4N2+1N->1TN5+1N4
4N2+2N3 >1N5+2N4+1N
TN5+3 N4 >7N2+1N3
2N2+2N3 > 1TN5+TN4&+1N
TN+4N&>7N2+1N3
6N2+TN5+1N->2N3+3N4
2N3+2N4 > 4N2+1TN5+1N
TN5 > 1TN&4+1N
2N5+1TN4 >5N2+1N3+1N
TN3+3N4&4>5N2+1N5
3N2+2N->1N5+1N3
TN4+2N->2N3
TNS+2N4 > 6N2+1TN
5N2+1TN3 >3N4+1N
2N3+1TN& > 4N2+2N
TN3+3N&>7N2+1N
3N2+1N5->1N7+1N4&
7N2+1N3 > 3N4+1N5
TN&+2N3 >2N2+1N5+1N
TN&+1N5->3N2+1N3
2N3+2N4 > 2N2+2N5
3N2+1N3 > 1N4+1N5
8N2+1N >3 N4+1N5
6 N2 > 3 N4
2N +1N4 > 3 N2
2N2+1TN5-> 1N +2N4
2N+2N4 > 2N2+2N3
6 N2+1N > 2N4&+1N5
TN4& > TN +1N3
TN+1TN3+1N4 > 4N2
6N2>2N4+1TN3+1N
2N4+1N3+1TN > 6N2
TN4 > TN3+1N
2N2+1TN3+1TN > 2 N4
2N4+1N5>5N2+1N3
TN+TN5+1TN4 > 2N2+2N3
TN3+4 N4 >9N2+1TN

132
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Table SIV. Continuation.

8N2+2N > 2N3+3N4
TN3 > 3N
2N3>1N+1N5
TN&+1IN5S+1TN > 2N2+2N3
2N4+1N5>6N2+1TN
7N2+1N > 1N3+3 N4
4N2+2N3>3N4+2N
TN2+2N > 1N4
2N2 > 1N3+1N
3N2+2N > 2N4
2N4+2N->2N2+2N3
3N4+1TN->5N2+1N3
2N2+2N3>2N4+2N
5N2+1N5->1N3+3N4
TN&+1N5 > 4N2+1N
4N4+1TN->7N2+1N3
3N4+1N > 4N2+1N5
3N&+1N5->7N2+1N3
6 N2 >1N3+2N4+1N
TN3+1N&+1TN > 4N2
3N2+2N->1N3+1N5
4N2+2N3>2N4+1N5+1N
TN+1N5->2N3
TN2 > 2N
9N2+1TN3 > 4N4+1N5
TN2+1TN5->1N4+1N3
2N3 > 1N2+1N4
TN4&+1N5->1TN2+1N7
7N2+1N3 > 4N4+1N
5N2+1N3 > 2N4+1N5
2N2+2N3 > 1TN4+1TN5+1N
2N2+1TN+1TN5->2N3+1N4
3N2+1N5->2N4+1N3
TN6 > TN2+1N4
2N2+1TN5+1N > 1TN4+2N3
7N2+1N5-> 4 N4+ 1N3
2N3+TN>1N2+1N5
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Table SIV. Continuation.

5N2+1TN3 > 1TN+3N4
2N4+2N3 >6N2+2N
7N2+1N > 3N&+1N3
5N4 - 10 N2
3N4+1TN3>7N2+1N
10 N2 > 5 N4
TN+1N3 > 2N2
3N2->1N5+1N
5N2+1N5->3N4&+1N3
2N4 > 2N2+1N+1N3
2N2>1N+1N3
TN+1N3 > 1N4
3N&+1N3 > 5N2+1N5
TN+3N4->5N2+1N3
3N2->1N6
4N4+1TN3 >9N2+1TN
4N4+1TN3>7N2+1N5
TN2+1N4 > 1N6
5N2 > 2N3+1N4
TN2+1N4 > 2N3
2 N3 > 3 N2
TN3+2N4+1N > 6N2
TN4+1TN3+1TN > 4N2
4 N4 +1N5 > 9N2+1TN3
3N2->1N4+2N
2N4->3N2+2N
2N4 > 1TN2+2N3
4N2 > 1TN&+1N3+1N

RMD OF PENTAZOLATE-BASED ENERGETIC MATERIALS

16
13
22
12
10

10

= 0

S U1 oy o0 00 O Ul U1l oY O U Ul oYy O U

An Acad Bras Cienc (2024) 97(1) €20240894 11|11



