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Table 1  Retention values of 75 PCDDs on gas chromatographic with 4 stationary phases

No Tsomers DB-5 SP -2100B SE-54 OV - 1701

RIOl)s RI(AaI RRTO])s RRTLaI RRTObs RRT(‘HI RRTOI)S RRT(,;JI
1 1-Cl 819 0.293 0.294 1.290 1.095
2 2-Cl 907 0.299 * 0.298 1.286 1.085
3 1,2-diCl 1170 0.123 1.251 1.115
4 1,3-diCl 1262 0. 146 1.223 1.090
5 1,4-diCl 1172 0.118 1.240 1.097
6 1,6-diCl 1178 0.119 1.237 1.094
7 1,7-diCl 1274 0. 146 1.224 1.083
8 1,8-diCl 1271 0. 146 1.224 1.083
9 1,9-diCl 1173 0.119 1.239 1.095
10 2,3-diCl 1993 1993 0.433 0.434 1.226 1.102
11 2,7-diCl 1985 * 1985 0.424 0.425 1.227 1.075
12 2,8-diCl 1985 1985 0.179 1.227 1.076
13 1,2,3-trCl 1495 0.243 1.251 1.169
14 1,2,4-uCl 2152 2154 0. 600 0.598 1.226 1.145
15 1,2,6-trCl 1527 0.235 1.208 1.127
16 1,2,7-tCl 1626 0.285 1.182 1.112
17 1,2,8-trCl 1622 0.284 1.184 1.114
18 1,2,9-uCl 1517 0.234 1.212 1.130
19 1,3,6-urCl 1620 0.274 1.171 1.101
20 1,3,7-tCl 1719 0.330 1.163 1.091
21 1,3,8-trCl 1718 0.330 1.163 1.092
22 1,3,9-trCl 1617 0.273 1.172 1.102
23 1,4,6-urCl 1520 0.223 1.200 1.111
24 1,4,7-Cl 1626 0.270 1.172 1.096
25 1,7,8-trCl 1666 0.312 1.171 1.113
26 2,3,7-tCl 1761 0.651 0.650 1.174 1.105
27 1,2,3,4-teCl 2379 * 2379 0.980 0.984 1.331 1.304
28 1,2,3,6-teCl 2378 2386 0.975* 0.992 1.242 1.195
29 1,2,3,7-teCl 2382 2386 0.985 0.987 1.213 1.174
30 1,2,3,8-teCl 2382 2386 0.985 0.988 1.215 1.175
31 1,2,3,9-teCl 2392 * 2386 1.010 0.992 1.245 1.198
32 1,2,4,6-teCl 2346 2343 0.910 0.913 1.212 1.173
33 1,2,4,7-teCl 2340 2343 0.897 0.898 1.185 1.151
34 1,2,4,8-teCl 2340 2343 0.897 0.899 1.186 1.152
35 1,2,4,9-teCl 2346 * 2343 0.910 0.914 1.214 1.175
36 1,2,6,7-teCl 2408 2416 1.040 * 1.043 1.218 1.174
37 1,2,6,8-teCl 2349 2358 0.918* 0.928 1.175 1.145
38 1,2,6,9-teCl 2378 2378 0.972 0.968 1.201 1.159
39 1,2,7,8-teCl 2400 2396 1.030 1.022 1.180 1.157
40 1,2,7,9-teCl 2364 * 2358 0.951 0.928 1.177 1.146
41 1,2,8,9-teCl 2428 * 2416 1.090 1.045 1.226 1.180
42 1,3,6,8-teCl 2290 2290 0.813 0.816 1.075 1.075 1.052 1.056
43 1,3,6,9-teCl 2315 2320 0.852* 0.852 1.164 1.129
44 1,3,7,8-teCl 2340 * 2338 0.905 * 0.911 1.152 1.135
45 1,3,7,9-teCl 2304 * 2300 0.833 0.829 1.082* 1.082 1.063 * 1. 066
46 1,4,6,9-teCl 2341 2339 0. 896 0.900 1.189 1.143
47 1,4,7,8-teCl 2353 2359 0.928 0.932 1.161 1.139
48 2,3,7,8-teCl 2386 2375 1.000 * 1.003 1.125 1.124 1. 106 1.110
49 1,2,3,4,6-peCl 1952 0.847 1.357 1.360
50 1,2,3,4,7-peCl 2573 2573 1.540 1.537 1.328 1.311
51 1,2,3,6,7-peCl 2604 2606 1.146 1.292 1.259
52 1,2,3,6,8-peCl 2285 1.290 1.215 1.224 1.189 1.193
53 1,2,3,6,9-peCl 2174 1.064 1.253 1.244
54 1,2,3,7,8-peCl 2587 * 2587 1.630* 1.624 1.253 1.254 1.229 1.212
55 1,2,3,7,9-peCl 2280 1.284 1.225* 1.224 1.203 * 1.194
56 1,2,3,8,9-peCl 2623 2607 1.137 1.296 1.265
57 1,2,4,6,7-peCl 2174 1.051 1.245 1.238
58 1,2,4,6,8-peCl 2501 2506 1.176 1.192* 1.192 1.170 * 1.174
59 1,2,4,6,9-peCl 2160 0.979 1.213 1.223
60 1,2,4,7,8-peCl 2331 1.460 1.452 1.220 1.219 1. 196 1.192
61 1,2,4,7,9-peCl 2501 2506 1.175 1.192 1.192 1.170 1.174
62 1,2,4,8,9-peCl 2166 1.047 1.248 1.241
63 1,2,3,4,6,7-heCl 2812 2796 1.940 1.489 1.455
64 1,2,3,4,6,8-heCl 2742 2739 2.149 1.390 1.389
65 1,2,3,4,6,9-heCl 2266 1.851 1.453 1.443
66 1,2,3,4,7,8-heCl 2781 * 2778 2.540 " 2.550 1.411 1.411 1.370 1.375
67 1,2,3,6,7,8-heCl 2788 2801 2.650 2.674 1.409 1.397 1.363 1.359
68 1,2,3,6,7,9-heCl 2481 2.420 2.427 1.337 1.336 1.338 1.340
69 1,2,3,6,8,9-heCl 2476 2.392 1.337 " 1.338 1.338 ¢ 1.341
70 1,2,3,7,8,9-heCl 2488 2.760 2.675 1.432* 1.399 1.395 = 1.362
71 1,2,4,6,7,9-heCl 2713 * 2713 2.220 2.211 1.281 1.323
72 1,2,4,6,8,9-heCl 2713 2713 2.190 1.282 1.325
73 1,2,3,4,6,7,8-hpCl 2994 * 2994 4.180* 4.164 1.659 1.658 1.588 1.584
74 1,2,3,4,6,7,9-hpCl 2949 2949 3.780 3.956 1.630 1.572
75 1,2,3,4,6,7.8,9-0cCl 3196 3188 6.760 6.741 1.506 1.800
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Table 3 Models of SVM for retention values of 75 PCDDs on gas chromatographic with 4 stationary phases
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MEDY for Quantitative Structure — Retention Relationship of
Polychlorinated Dibenzodioxins on Gas Chromatographic Stationary
Phases Based on Support Vector Machine

YI Zhong-sheng! , LIU Shu-shen'! 2
(1. Department of Materials and Chemistry Engineering, Guilin University of Technology, Guilin 541004 , China
2. Institute of Environment, Nanjing University, Nanjing 210093 , China)

Abstract: The molecular electronegativity distance vector based on 13 atomic types ( MEDV) is employed to
describe PCDDs isomers structure, and develops the quantitative structure — retention relationships ( QSRR) be-
tween MEDV and the retention behavior of polychlorinated dibenzodioxins (PCDDs) on gas chromatographic for
4 stationary phases. Using support vector machine (SVM) , 4 support vector regression models of experiment
value as train-set are developed, with correlation coefficient (R) of 4 models beyond 0. 99, and the correlation
coefficient left cross validation (¢) is also beyond 0.99. 2/3 samples are selected uniformly from experiment
value as a new train-set, the rest samples as test-set and the unknown samples as prediction-set built new mod-
els, the correlation coefficient (R) of 4 models will also be beyond 0. 99. With the established models, the re-
tention behaves of PCDDs not from the modeling samples are predicted.

Key words: polychlorinated dibenzodioxins ( PCDDs) ; quantitative structure — retention relationships( QSRR) ;
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