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Table 1  Bonds of aromatic polynitro compounds
1 2 3 4 5 10 1 12
phe-NO, phe-C phe-O phe-N phe-H C-C C-O C-N C-H N-H 0-H C=0

®2 FEBERZMIELS Y T RSN

Table 2 Molecule encoding rules of aromatic polynitro compounds
a a, a, a, ag ag a, ag
phe-NO, phe-C phe-O phe-N C-C C-O C-N C-H

R3 FERZMELEYS T HIDE

Table 3 Molecules encoding of aromatic polynitro compounds
No. compounds a a, a, a, ag ag a, ag
1 2,4 ,6-trinitro-m-xylene 3 2 0 0 0 0 0 6
2 3-nitroaniline 1 0 0 1 0 0 0 0
3 2,4 ,6-trinitro-m-cresol 3 1 1 0 0 0 0 3
21 2 ,5-dinitroaniline 2 0 0 1 0 0 0 0
22 2 ,6-dinitroaniline 2 0 0 1 0 0 0 0
23 2-nitro-p-cresol 1 1 1 0 0 0 0 3
28 2,4 ,6-trinitroresorcinol 3 0 2 0 0 0 0 0
29 2,6-dinitrophenol 2 0 1 0 0 0 0 0
30 o-nitrophenetole 1 0 1 0 1 1 0 5
49 3,5-dinitrobenzoic acid 2 1 0 0 0 1 0 0
50 1,3-diamino-2 ,4 ,6-trinitrobenzene 3 0 0 2 0 0 0 0
51 1,3,5-triamino-2,4,6-trinitrobenzene 3 0 0 3 0 0 0 0
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Table 4 Regression Coefficients

unstandard T collinear statistics collinear diagnostics
model parameter . - - - - —
coefficients B t sig. tolerance VIF dimension eigenvalue  condition index
constant Constant 14.959 1.932 0.06 1 4.230 1.000
phe-NO, a, -10.817 -4.140 0.00 0.868 1.152 2 1.406 1.734
phe-C a, -235.903 -38.395 0.00 0.193 5.183 3 1.198 1.879
phe-O as -206.507 -38.167 0.00 0.397 2.520 4 0.995 2.062
phe-N a, -43.591 -8.499 0.00 0.382 2.615 5 0.544 2.788
C-C as -166.026 -21.328 0.00 0.433 2.309 6 0.377 3.351
C-O a, -158.856 -32.137 0.00 0.632 1.581 7 0.129 5.727
C-N a, -223.906 -22.277 0.00 0.682 1.467 8 0.082 7.172
C-H dg 65.848 40.992 0.00 0.282 3.547 9 0.038 10.488
R5 EWLIALS P LE G T
Table 5 Predicted enthalpy of formation of aromatic polynitro compounds
enthalpy of formation / kJ + mol ™'
No.  formula compound structure error/%
reference[ 7 =9 ] calculated
NO, CH,
1 CgH, N, Of 2,4 ,6-trinitro-m-xylene H3C4©*NOZ -102.6 -94.208 -8.18
NO,
2 CeHgN, O, 3-nitroaniline " N@ -38.3 —39.450 3.00
2
N02 CH3
3 C,H;N, 0, 2,4 ,6-trinitro-m-cresol HO NO, -262.8 —262.358 -0.17
NH,
4 CeHsN; O 2-amino-4 ,6-dinitrophenol HOONOZ -257.8 —256.774 -0.40
NO,
5 CeH N, O 2 ,4-dinitrophenol -232.76 -213.183 -8.41
HO NO,
6 CoHAN,O4 2,6-dinitrophenol HO@ -209.9 -213.183 1.56
NO,
7 CyHsNO, 3-nitrophenol HO@ -210.5 —-202.366 -3.86
NO,
8 C,H,N, O, 2, 4-dinitroanisole -185.7 —174.494 ~6.03
Hy,C—0 NO,
9 CyHgNO, p-nitrophenetole H5C2_OONOZ -222.2 —198.006 -10.89
HsC—CH, NO,
10 CgH,;N; O 2-ethyl-1,3 ,5-trinitrobenzene OZNQ -83.7 -90.180 7.74
11 CyHgN; Og 1,3,5-trimethyl-2 4 ,6-trinitrobenzene HSCQNOZ -127.6 -132.565 3.89
NO, CHs
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#3R 5 (Continued Table 5)
enthalpy of formation / kJ - mol ™'
No. formula compound name structure error/ %
reference[ 7 -9 ] calculated
12 C,HgN, O, 4-nitrobenzenamine HQNONOZ -38.49 —39.450 2.49
13 C,HgN, O, 2,6-dinitro-p-cresol HO*@*C% -252 —251.54 -0.18
14 C,HgN, O, 2 ,6-dinitroanisole H;;C—O@ -189.3 —174.494 -7.82
15 C,H,N,0, N-methyl-2 ,4-dinitroaniline -67.5 -76.628 11.91
HyC—NH NO,
O,N CH
16 CeHgN,O, 2 a-dinitro-1,3-dimethylbenzene 2 Q 3 -85.6 ~83.391 ~2.58
CHy NO2
NO,
17 CyH N,0, 2-nitroaniline ” N@ -36.3 ~39.450 8.68
)
NO,
18 CeH,N, Oy 2,4 ,6-trinitroaniline HQNONOQ -74.5 -61.084 -18.01
NO,
N —CHy—CHy—~OH
19 CyHyN,O, 2-(2,4-dinitrophenoxy) ethanol 02 QO CHz~CH —424.9 —433.527 2.03
NO,
20 CoHLN,Of 2 4-dinitroresorcinol -415.6 -419.69 0.98
HO NO,
21 C¢Hs;N, O, 2,5-dinitroaniline HZN@ —44.3 —50.267 11.87
O,N
22 CoH;N, O, 2 ,6-dinitroaniline Hz““@ -50.6 —-50.267 -0.66
O,N
NO,
C,H,NO -nitro-p- - . - . .
23 ,H,NO, 2-nitro-p-cresol H3C@OH 200.4 240.723 16.75
24 CoHy;N; Oy 2.,3,4 6-tetranitroaniline HZNONOZ -68.23 -71.901 5.38
25 C,H;N, 0O, 2,4 ,6-trinitroanisole H3C—OONOZ -166.5 —185.311 10.15
NO,
26 C,H;N; 0, 2,4 ,6-trinitro-m-cresol HO NO, -252.3 -262.358 3.99
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#Zi3%k 5 (Continued Table 5)

enthalpy of formation / kJ « mol ™'

No.  formula compound name structure error/%
reference[ 7 =9 calculated

27 CoH;NO, p-nitrophenol HO~<j>—NO2 -194.3 —202.366 4.15

28 CeHy;N, Oy 2,4 ,6-trinitroresorcinol HO NO, -434.7 —430.507 -0.96

29 CeH,N,O4 2 ,6-dinitrophenol HO‘@ -206.7 -213.183 3.14

NO,
30 CyHgNO, o-nitrophenetole -174.5 -198.006 11.87
HsC,—0

31 CgH, N, O, 2,4 ,6-trinitrophenetole H5(;2—04<j>7No2 -204.4 -219.64 7.46
CH,

32 CgHgNO, 3 ,4-dimethylnitrobenzene -66.9 —72.574 8.48

O,N CH,

NO,

33 C,HgN, 0O, 3,5-dinitrotoluene HSCQ -41.4 —45.033 8.78
NO,

34 C,H;NO;, p-nitroanisole HEC_OONOZ -157.7 -163.676 3.79
CHy

35 CgHgN, O, 4,6-dinitro-1,3-dimethylbenzene Hﬁ‘@*NOZ -99.2 —-83.391 -15.94

36 C,HgN, Oy 2 ,6-dinitro-4-methylphenol H04<i>—CH3 -252 -251.54 -0.18

NO,
37 CgHgN, O, 1-ethyl-2 ,4-dinitrobenzene -89.1 -79.363 -10.93
HyC—CH, NO,
38 CgHgNO, m-nitrophenetole -208.8 -198.006 -5.17
H5CZ_O
39 C,H¢N,O, 2 ,6-dinitrotoluene H3C© -43.93 —45.033 2.51
40 C,Hy;N,O -nitro-p-toluidi -72 —-77.807 8.07
;7 HgN, O, m-nitro-p-toluidine H3CONH2
41 C,H¢N, O, 2 ,4-dinitro-1-methoxybenzene -186.6 —174.494 -6.49
HiC—0 NO,

NO,

42 C,HgN, O, 4,6-dinitro-p-cresoe HOQOH -288.5 —-251.54 -12.81
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#3R 5 (Continued Table 5)
enthalpy of formation / k) + mol ™'
No.  formula compound name structure ‘ 79 culated error/%
reference[ 7 — calculate
43 CyHyN, O, 3-nitroacetanilide @NH_ﬁ_CH3 ~235.1 ~231.836 -1.39
N 0
44 CyHgN, O, 4-nitroacetanilide OZNONH_ﬁ_CHS -237.7 -231.836 —2.47
0
0 NO2 no,
45 C,H;N; Oy 2,3 ,6-trinitrobenzoic acid HO—C —-403 —412.252 2.30
NO,
0
[l
46 C,H,NO, 2-nitrobenzoic acid C—OH -378.8 -390.617 3.12
o NO,
47 C,H;NO, 3-nitrobenzoic acid HO—EO —414 -390.617 -5.65
0
48 C,H;NO, p-nitrobenzaldehyde HO—g@fNOZ -151 -165.913 9.88
NO,
I
49 C,H,N,Oq 3,5-dinitrobenzoic acid @C—OH —-406.8 —401.434 -1.32
NO,
NO2 N,
50 CoH;N;Of 1,3-diamino-2 ,4 ,6-trinitrobenzene HQNONOQ —-98.74 —104.675 6.01
NO,
NO2 N,
51 CoHgNy Oy 1,3,5-triamino-2,4 ,6-trinitrobenzene HQNQNOQ -154.2 —148.267 -3.85
No, NH
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Fig.1 Dispersion analysis of the predicted enthalpy of forma-

tion of aromatic polynitro compounds
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Prediction of Enthalpy of Formation of Aromatic Polynitro Compounds by Bond Parameter Method

TIAN De-yu, WANG Xiao-xuan, LIU Jian-hong, HONG Wei-liang, HUANG Gui-sen
(School of Chemistry and Chemical Engineering, Shenzhen University, Shenzhen 518060, China)

Abstract: Via the molecular structure analysis of aromatic polynitro compounds, bonds in the molecules were coded by bond
parameter method and fitted with mathematics method. The obtained regression model was tested and corresponded to the
statistics rules. The results of multiple linear regression show a good correlation between the enthalpy of formation and the bond
parameters. Correlation coefficient R = 0.994, determination coefficient R* =0.988. And the relative error between the predicted
values and literature ones of the enthalpy of aromatic polynitro compounds is mostly within +10%.
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