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A IR B el el L Y 1
. | CHu 70.14 | 3.0181 | 0,245 | 0.73943 | 0.74570 0.8 2.4
s | CHO 72.12 | 3.5395 | 0.250 |  0.88486 | 0.8892 0.5 1.1
3 | CHN 7012 | 3.2042 | 0.270 |  0.86513 | 0.852 L5 2.5
+ | CHN 67.09 [ 3.1587 | 0.300 |  0.9476 0. 9691 2.2 0.9
5 | CHN 69.11 | 3.1822 | 0.285 | ©0.9069 | 0.9097 0.3 0.4
§ | CH, 68.13 | 2.9931 | 0.260 | 0.7782 0.772 0.8 3.4
7 | CH, 66. 10 | 2.9663 | 0.275 |  0.8157 0.8021 1.7 4.5
g | CHO | 81.19 | 3.6276 | 0.260 |  0.9432 0.9487 0.6 2.1
g - CHNO., . 115.13 |3.9818 | 0.270 | 10751 1.0776 0.2 1.65
mji CHO. 1100.12 (422 | 0.250 | 1.055 1.047° | 0.8
1 C.H,O. 9.10 | 4.00 | 0.265 1.06 1.076* 1.5
12 | CHO, fm.n 3.8714 | 0.280 | 1.084 1.088° 0.4
3 ?QHJOJ Dys.06 | 1.9836 | 0.305 |  1.52 1. 50° 1.3
i CaHu 112,22 | 3.0088 | 0.260 0.7823 0.7761° 0.8
15 | CoHuO. | 252.40 | 3.3273 | 0.275 |  0.915 0.915° 0
16 | CHWNOG | 3123 [5.25 | 0.300 | 1.575 1.57¢ 0.3
17 | CH.N 113.20 | 3.1081 | 0.260 |  0.8081 0.8171 1.1
18 | CH.N 97.16 | 3.1229 | 0.275 |  0.8588 0.8554° 0.4
o | C.HaN 9.15 | 3.0031 | 0.290 | 0.897 0. 8881° 1.0
20 | CHN, 82.11 | 3.2863 | 0.300 |  0.9859 0.9929° 0.7
21 | C:HNO, |156.10 | 4.8545 | 0.340 | 1.6505 1.626° 1.5
22 | CaH.N, 70.09 | 3.4948 | 0.205 | 1.031 1.017° 1.4
23 | CHN,O, |168.11 | 44471 | 0.350 | 1.556 1.565 0.5 0.5
20 | CoHN,O, |168.11 | 4.4471 | 0.350 | 1.556 1.575 1.2 0.2
25 | CeHNO, |168.11 | 4.4471 | 0.365 | 1.623 1. 625 0.1 3.3
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26 | C4H.N,0, |213.11 | 4.9018 | 0.350 1.716 1.688 1.6 1.2
27 | CeH,N,O; |213.11 | 4.9018 | 0.350 1.716 1.73 0.8 1.2
28 | CHs0., | 348.10 [5.7539 | 0.350 2.014 1.988 1.3 1.7
29 |CH,N,O; |184.11 {4.6816 | 0.360 1.685 1.702 1.0 2.6
30 |c,H,N,0, |184.11 {4.6816 | 0.360 1.685 1.681 0.2 14
31 | CsH N0, |184.11 | 4.6816 | 0.360 1.685 1.683 0.1. 1.5
32 [CeH.N.O; |184.11 | 4.6816 | 0.360 1.685 1.672 0.8 0.8
33 |CH.N,O: [229.10 |5.0911 | 0.350 1.782 1.763 1.1 0.9
M | CiH.N.O, |245.10 | 5, 2682 | 0.350 1.844 1.829 0.8 0.8
35 | C.H:N.O, |182.14 | 4.2907 | 0.346 1.485 1.521 2.4 1.1
36 |C.H:N,O. |227.13 [4.7197 | 0.346 1.633 1.654 1.3 1.1
37 | C.H.N,O: | 227.13 |4.7197 | 0.346 1.633 1.620 0.8 1.0
8 |C.H.N,O, |227.13 |4.7197 | 0.346 1.633 1.620 0.8 1.0
39 C,HTN‘,Oﬁ 241.16 | 4.5698 | 0.342 1.563 1.604 2.6 1.7
40 [C,H:N,O: |241.16 |4.5698 | 0.342 1.563 1.590 1.7 0.8
4 |C,H,N,O, |255.19 |4.4443 | 0.338 1.50 1.48 1.5 3.2
2 |[c.H:N,0, |183.12 | 4.4429 | 0.364 1.617 1.615 0.1 2.4
3 |c,HN,O, |228.12 | 4.8650 | 0.364 1.771 1.762 0.5 0.7
4 |C,H,N-O, |273.12 [5.1960 | 0.364 1.891 1.867 1.3 0
45 [ CyH;N:Os |243.14 |4.8334 | 0.378 1.827 1.867 0.5 0.1
46 |C,HN,Os |258.15 [ 4.8057 | 0.392 1.884 1.935 2.8 2.1
47 | C;H.N,O; |243.13 | 4.8971 | 0.346 1. 694 1.69 0.3 1.0
18 |CHWNO, |132.12 | 4.4055 | 0.317 1.397 1.363 2.5 0.2
49 |C,H.N,0, |176.13 [ 4.6571 | 0.349 1.625 1.638 0.8 0.3
50 | CH.N;O, | 222.12 | 5.1914 | 0.346 1.796 1. 806 0.5 1.4
51 | C,HoN 107.16 | 3.0877 | 0.319 0. 9850 0. 9891 0.4 2.2
52 | CH N 135.21 | 3.0728 | 0.305 0.9372 0.9443 0.8 0.7
53 | CH.N 121.18 |3.0792 | 0.305 0. 9392 0.9625 2.4 0.5
54 | CiuHN 149.24 {3.0557 | 0.305 0.9320 0.9351 0.3 1.2
5 |CiHWN 177.29 | 3.0496 | 0.305 0. 9301 0.9104 2.2 1.0
56 | CiHuN 149.24 | 3.0676 | 0.305 0. 9356 0.9323 0.4 1.4
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57 | C;H;N.O, | 287.14 | 4.9732 | 0.350 1. 7406 1.73 0.6 0.5
58 | CsH. 84.16 | 3.0178 | 0.265 0.7997 0.7786 2.7 2
59 | C:H,O 86.14 | 3.4423 | 0.260 0. 8950 0.881 1.6 0.9
60 | C;HuN 83.15 | 3.1720 | 0.277 0.8786 0. 8606 1.8 0.9
61 | CHNO 87.12 | 3.6330 | 0.272 0.9882 1. 0005 1.2 1.3
62 | CoHyo 82.15 | 2.9971 | 0.275 | 0.8242 0.8102 1.8 2.3
63 | CsH, 80.14 | 2.9756 | 0.285 0.8481 0.8405 0.9 1.9
64 | CsHs BOL14 | 2.9756 | 0,283 0.8481 0. 8471 0.1 2.7
65 | CsH 0 98.14 | 3.5231 | 0.265 0. 9336 0.9478 1.5 1.7
66 | CsHuNO: |129.15 | 3.8484 | 0.275 1.0583 1. 061 0.3 1.4
67 | C.H40, 98.11 | 3.9769 | 0.260 1.034 1.034° 0

68 | C.H.0; 86.09 | 3.9667 | 0.270 1.071 1.083° 1.1

69 { CeH1O> | 116,16 | 3.7300 | 0.270 1,007 1. 007 0

70 | C.H 20, 180.16 | 4.8343 | 0.345 1.668 1.654* 0.9

71 | CuHa 140.27 | 3.0130 | 0.265 0.7984 0.8135° 1.9

72 | CuH 20 194.32 | 3.1604 | 0.275 0. 8691 0.8814° 1.4

73 | CuwHy, 134.22 | 2.9693 | 0.285 0.8463 0. 8672° 2.4

74 | CwH O 148.21 | 3.293 | 0.305 1.0013 0.9849° 1.7

75 | C:H:NO. |167.12 | 4.3657 | 0.350 1.528 1.550° 1.4

76 | CsHwN 111,26 | 3.0959 | 0.265 0. 8204 0. 8376° 1.5

77 { CsHuN 97.16 | 3.275 | 0.287 0.9399 0.9133° 2.9

78 | CsH:N 79.10 | 3,2177 | 0.295 0.949 0. 978" 2.9

79 | CsHN. 94.12 | 3.430 | 0.295 1.012 1.029° 1.7

80 | CeH:N, 119.13 | 3.6296 | 0.305 1. 107 1.078° 2.7

8l | C:Ny, 204.11 | 4.5286 | 0.340 1.54 1.54" 0

82 | C4H O 128.22 | 3.3025 | 0.275 0. 5082 0.9250° 1.8

83 |"CuwH»0: |[172.27 | 3.4687 | 0.285 0.9386 0. 9950° 0.6

84 | C¢H,.0; 164.16 | 4.6338 | 0.350 1.622 1.585¢ 2.3

85 | CsH .0, 180. 16 | 4.8702 | 0.360 1.753 1.752¢ 0.1

86 | CsH:NO, |139.11 | 4.1344 | 0.360 1.488 1. 485° 0.2

87 | CsHuN 141.26 | 3.1132 { 0.279 0.8686 0.8752° 0.7
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88 CsH NO, |[165.19 | 3.6129 | 0.319 1.153 L.117° 3.2
89 C/HeN O, | 182.14 | 4.3611 | 0.364 1.587 1.558° 1.9
%0 C:HsN,O, | 183.12 | 4.450 0.364 1. 620 1.615% 0.3
91 CsHsN,O, [ 138.13 | 3.8861 | 0.364 1. 42 1.43°¢ 1.1
92 C3HeN 126.12 | 4.0974 | 0.382 1.565 1.573° 0.5
93 C:H4N . 94.12 | 3.4032 | 0.307 1.045 1.049° 0.4
94 CsH s 112.22 | 3.0149 | 0.275 0.8291 0.8349* 0.7
95 C:H 110.20 } 2.9944 | 0.285 0.8534 0. 850° 0.4
96 CyH .. 108.18 § 2.9790 | 0.295 0.8788 0.8818° 0.3
97 CsH o 106.17 | 2.9620 | 0.305 0. 9034 0.8971° 0.7
98 CiHy 104.15 | 2.9517 | 0.315 0.9298 0.9206* 1.0
99 CsH yN 127.23 | 3.1236 | 0.275 0.859 0.853° 0.7
100 C.H,N uQs 296.16 | 5.1914 | 0.363 1.884 1.90 0.8 2.63
101 CsH 110.20 | 3.1629 § 0.275 0.8698 0.8638° 0.7
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WmE] XM L2] | 2.0 | 6.3 | 30.7|40.8] 0.5 | 2.4 | 4 0

(GIPRE < X |0 1.1 2.3 0.1 0.2 | 0.3 1.1 | 0.7

8 £ X K

(1] BRg, WER. Bk ®ES5nE (2) 1981, %,
{21 Tarver. C.M.. Jounal of Chemical and Engineering Dara, 24 (2) (1979) ,136.

[ 3] Boankewnreiin, M. B, « kE 5%, 2 FEHEH R, e #¥ R, (1960), 24
L4 ] Heilbron, 1., PEMZRARBMESFARITER, URERAILSDRR S-REBEY, HEHK

#, (1964).
i 5] Perry \J.H.. Chemical Engineers Handbook, McGraw-Hill Publishing Company Ltd., New

Y ork. London, Toronto,(1953) ,

6] Urbansk. Tadeusz, Chemistry and Technology of Explosives, Vol. I, Pwn-Polish Scientific
Publishers, Warszawa, (1965) . '

(71 0paosa, EJO,« KRS, ZBEHRAERT 2%, BB Tihgd, (1965) .

{87 Hodgman. C.D.. Handbook of Chemistry and Physics 37th. & 48th. ed. Chemical Rubber
Publishing Co., Cleveland, Ohio., 1955- 1956, 1964 -1965.

L] %ATHERWHRRDER, KRG TEERHFR, BB T Vb, (1960) .

DENSITY ESTIMATIONS FOR EXPLOSIVES FROM
THEIR MOLECULAR STRUCTURAL FORMULA

Zhou Fuxin Tang Cangya Chen Zhiying

(Institute of Mechanics, Academia Sinica)

ABSTRACT An empirical approach to the density estimations for explosives from
their molecular structural formula using corresponding states principle is described,
. The average accuracy of the estimated densities for 101 cyclic compounds is 1.08%.
The method in this paper 1s more accurate and more convenient than that in the

similar work.
KEY WORDS explosives, density, molecular structure, corresponding states.



