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j l Sample relative relative
name " ref pred- error ref pred- error
AWji N+l = 7]61;]'0;”‘ + al W,‘i N ' icted ' ' icted '
’ % %
14 AY «-TNT  6.102  6.225 2.0 7.050  7.107 0.8
2 4-DNT 7.022 6.966 -0.8 7.674 7.698 0.3
AW, y N
2 6-DNT 6.805 6.511 -4.3  7.571 7.309 -3.5
7 a 0<a 2 5-DNT 5.511 5.735 4.1 6.190 6.563 6.0
<1 0-MNT 7.828 8.504 8.6 8.513 9.062 6.4
m-MNT 7.704 7.350 -4.6  8.150 7.945 -2.5
p-MNT 7.723 7.416 -4.0  8.208 8.009 -2.4
RMS RDX 3.592 3.560 -0.9 4.534 4.486 -1.1
Tetryl 5.627 5.511 -2.1  6.750 6.439 -4.6
NQ 3.692 3.725 0.9 4.644 4.664 0.4
Resorcinol ~ 4.058 4.241 4.5 4915 5.003 1.8
Cl 11.526  10.795 -6.3 12.038 11.391 -5.4
2 9.617 9.989 3.9 10.340 10.640 2.9
BP FOR DMP 5.075 5.140 1.3 5.867 5.925 1.0
DEP 7.949 7.985 0.5 8.710 8.704 -0.1
TRAN MS-FORTRAN PET  4.633 4.648 0.3 5.338 5.6 5.7
PWB 5.1 DPA 9.487 9.622 1.4 10.167 10.109 -0.6
Xylene 9.980 9.676 -3.0 10.430 10.192 -2.3
3 Phenol 5.417 5.394 -0.4  5.938 5.978 0.7
DINA 4.425 4.493 1.5 5.598 5.402 -3.5
3.1 #* . TNT 2 4 6-trinitrotoluene DNT dinitrotoluene MNT nitro-
QSRR toluene  RDX cyclotrimethylene trinitramine NQ guanidine nitrate Cl
0 2 c 1 3-dimethyl-1 3-diphenylurea C2 1 3-diethyl-1 3-diphenylurea DMP
X X dimethyl o- phthalate DEP diethyl o- phthalate PETN tetranitropen-
FORTRAN taerythrite DPA diphenylamine DINA dinitro-diethyl-nitramine.
12 13
3.2 4
4-5-2 4
5 2 FORTRAN
Pentinum 166 PC 3.2
Sigmoid 10 oy BP 3.3
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Table 2 Connective weights between input layer and hidden layer

Hidden Input node Bias
node 1 2 3 4 node
1 0.196918 -2.607561  0.910841  3.339612 -2.005541
2 -1.872654  1.423686 -0.428141  0.885255  2.777074
3 -1.757940 -0.899393 -0.998899  0.715878 -7.407116
4 1.562153 -6.021570  4.859765  0.401442 -0.501271
5 -4.230594  4.352118  3.764239  0.486999  5.460709
3
Table 3 Connective weights between hidden layer and output layer
Output Hidden node Bias
node g 2 3 4 5 niode
1 4.909540  2.990715 -4.311211 -3.961316 -4.595607  0.147922
2 -5.107095 -1.921578  4.390949  4.097011  4.634393 -1.133527
BP
log k,
S
14 1
1 20
14
*5%
HPLC

1 Valko R Snyder L R Glaijch J L. J Chromatogr 1993
656 501-521

2 Schoenmaker P J Billiet H A H Tijssen R
Chromatogr 1978 149 519-537

3 LU Pei-zhang DAI Chao-zheng. Fundamental theory of

1997.

et al. J

chromatography. 2nd Ed. Beijing Science Press
263-291

1997.263-291
4 Geng X D Regnies I E. J Chromatogr 1985 332 147-
168
5 LU Pei-zhang

ZHANG Yu-kui LIANG Xin-miao.

10

12

13

14

15

High performance liquid chromatography and its expert
system. Shenyang Liaoning Science and Technology

Press 1992. 429-461

1992. 429-461
ZHAO Rui-huan YUE Bing-fang SHAN Yi-chu et al.
Chinese Journal of Chromatography 1999 17 2 112-
114
1999 17 2 112-
114
Gobburu J] V'S Weilin L S Shelver W H et al. J Lig
Chromatogr 1995 18 10 1957-1972
LI Rui GAO Shou-guo XIANG Bing-ren. Computers
and Applied Chemistry 2000 17 1/2 113-114
2000 17
172 113-114
HUANG Jun ZHOU Shen-fan GUO Zhen-shuang et
al. Chinese Journal of Chromatography 2000 18 1 1-4
2000 18 1 1-4
SHEN Qing HU De-wen SHI Chun. Applied tech-
nology of neural networks. Changsha National Defence

Technology University Press 1993. 415-418

1993. 415-418
JIAO Li-cheng. Neural networks calculation. Xi' an
Xi' an University of Electronic Science & Technology
Press 1993. 53-65
1993. 53-65
WANG Lian-sheng HAN Shuo-kui ZHI Zheng-liang
et al. Organic quantitative structure-activity relation-

ship. Beijing China Environmental Science Press

1993. 2-7

1993. 2-7
DAL Jia-yin JIN WANG  Lian-sheng.
Advances in Environmental Science 1998 6 4 56-63

Li-jun

1998 6 4
56-63
ZHOU Shen-fan WANG Zheng-ping LIU Xiao-ming.
Chinese Journal of Chromatography 1989 7 4  200-

203
1989 7 4 200-203
GAO Shou-guo XIANG Bing-ren AN Deng-kui. Com-
puters and Applied Chemistry 1999 16 5 381-382
1999
16 5 381-382



322 19

Prediction of Retention Parameters of Explosives
by Artificial Neural Network

ZHANG Ting-xi' HUANG Jun* ZHOU Shen-fan*
1. College of Chemistry & Environmental Science Nanjing Normal University Nanjing 210097
China 2. College of Chemical Engineering Nanjing University of
Science and Technology Nanjing 210094 China

Abstract The quantitative relationship between the retention parameters and the structure of explosives is
discussed. Molecular topological indices are used to represent the structure. Based on the back-propagation
algorithm a quantitative model was established after a training process of a train-set containing 20 explosives
being completed. The Sigmoid function was chosen as the transmit function. The retention parameters log k,
and S acted as output vectors while molecular connecting indices OX lx 2)( and edge adjacent indices ¢
acted as input vectors. The input vectors were normalized in the range of —3-3 and the output vectors were
normalized in the range of 0-1. The accuracy of network was 0.5 and the beginning value of studying pace 7
was 0.2 the momentum factor a was 0.5. The results showed that the yield model reflected the relationship
between the structure and retention index of compounds and had high accuracy. Most of the relative errors
were below +5% .

Key words retention parameter artificial neural network quantitative structure retention relationship

molecular topological index



