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Xw = 57.912 — 24.639°F — 41.437'F SVR-9FCV
Xw = 46.983 — 15.043°F — 42.382 'F . MLRT  MLR2
1 45 MLR SVR
- )(,,,/10’12 m* mol ™!
oF 'F MLR1 MLR1 MLR2 MLR2 SVR-9FCV SVR-9FCV
/% /% /%

1 NaF 1.391 0.606 16.4 15.2 -7.32 16.6 1.22 16.4 0.00
2 KF 1.707 0.692 23.6 29.4 24.58 26.8 13.56 23.4 -0.84
3 RbF 1.916 0.744 31.9 38.6 21.00 33.2 4.08 35.6 11.60
4 CsF 2.133 0.794 4.5 48.1 8.09 39.6 -11.01 44.0 -1.11
5 NaCl 1.599 0.764 30.2 27.7 -8.28 29.8 -1.32 28.1 -6.94
6 KCl 1.915 0.872 38.8 42.5 9.54 41.4 6.70 39.6 2.06
7 RbCl 2.124 0.937 46.4 52.2 12.50 48.7 4.96 49.5 6.68
8 CsCl 2.341 1.000 56.7 62.0 9.35 56.0 -1.23 61.5 8.47
9 NaBr 1.749 0.859 41.1 36.1 -12.17 38.2 -17.06 35.5 -13.62
10 KBr 2.064 0.981 49.2 51.3 4.27 50.7 3.05 49.7 1.02
11 RbBr 2.274 1.054 56.4 61.2 8.51 58.5 3.72 58.8 4.26
12 CsBr 2.491 1.125 67.2 71.4 6.25 66.3 -1.34 69.1 2.83
13 Nal 2.006 1.003 57.0 49.9 -12.46 51.2 -10.18 48.2 -15.23
14 KI 2.322 1.145 63.8 65.8 3.13 65.1 2.4 62.4 -2.18
15 Rbl 2.531 1.230 72.2 76.0 5.26 73.6 1.94 72.3 0.14
16 Csl 2.748 1.313 82.6 86.5 4.72 82.2 -0.48 83.9 1.57
17 Na, S 1.860 0.904 39.0 41.5 6.41 41.4 5.38 40.9 4.87
18 K,S 2.306 1.032 60.0 61.7 2.83 63.1 5.17 58.6 -2.32
19 Rb,S 2.602 1.109 80.0 74.9 -6.38 77.2 -3.50 78.4 -1.99
20 Cs, S 2.910 1.184 104.0 88.5 -14.90 91.8 -11.73 103.5 -0.47
21 Na, S, 2.023 1.297 53.0 59.5 12.26 57.9 9.25 59.5 12.26
22 K>S, 2.470 1.426 71.0 79.8 12.39 79.6 12.11 70.3 -0.98
23 Rb, S, 2.765 1.503 90.0 93.0 3.33 93.7 4.11 81.8 -9.10
24 Na, S3 2.148 1.461 68.0 69.1 1.62 67.1 -1.32 68.6 0.88
25 K> Ss 2.595 1.589 80.0 89.4 11.75 88.8 11.00 82.4 3.00
26 Na, S, 2.254 1.586 84.0 76.9 -8.45 74.6 -11.19 83.5 -0.59
27 K>Sy 2.700 1.714 89.0 97.1 9.10 96.2 8.09 90.9 2.13
28 Na, Ss 2.347 1.692 99.0 83.5 -15.66 81.0 -18.18 95.1 -3.93
29 K, Ss 2.793 1.819 98.0 103.7 5.82 102.6 4.69 98.2 0.20
30 Na, SO, 2.093 1.165 52.0 58.0 11.54 59.2 13.85 57.1 9.81
31 K, SO, 2.540 1.265 67.0 77.5 15.67 79.7 18.96 72.7 8.51
32 Rb, SO, 2.836 1.325 88.4 90.1 1.92 93.1 5.32 89.1 0.79
33 Cs, SOy 3.143 1.384 116.0 103.1 -11.12 107.0 -7.76 116.5 0.43
34 NaClO, 1.632 0.936 37.6 34.2 -9.04 36.3 -3.46 40.6 7.98
35 KCIO, 1.947 1.007 47.4 47.9 1.05 50.7 6.96 49.5 4.43
36 CsClO, 2.374 1.091 69.9 66.0 -5.58 70.0 0.14 65.2 -6.71
37 NaClO; 1.611 0.934 34.7 33.3 -4.03 35.3 1.73 36.5 5.19
38 KCIO; 1.926 1.005 42.8 47.0 9.81 49.8 16.36 47.0 9.81
39 CsClO; 2.353 1.089 65.0 65.2 0.31 69.1 6.31 63.9 -1.68
40 NaBrO; 1.652 0.988 44.2 36.5 -17.42 37.9 -14.25 4.1 -0.22
41 KBrO; 1.967 1.059 52.6 50.2 -4.56 52.3 -0.57 49.9 -5.12
42 CsBrOs 2.394 1.143 75.1 68.4 -8.92 71.7 -4.53 66.9 -10.91
43 NalOs 1.695 1.039 53.0 39.6 -25.28 40.5 -23.58 47.6 -10.18
44 KIO;, 2.010 1.110 63.1 53.3 -15.53 54.9 -13.00 53.2 -15.68
45 CslO; 2.437 1.194 83.1 71.5 -13.96 74.3 -10.59 68.8 -17.42
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Topological research on the molar magnetic susceptibility of alkali
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Abstract

According to the experimental dataset on the molar magnetic susceptibility y,, of 45 alkali metal compounds and the

topological descriptor magnetic connectivity index "F' which is extracted by the magnetic valence g; of simple ion deduced
from classical electrodynamics support vector regression SVR  combined with particle swarm optimization for its parameter
optimization is proposed to establish a model for predicting the molar magnetic susceptibility of alkali metal compound via °F and
'F. The performance of SVR model is compared with that of multivariate linear regression  MLR model. The results show that
the mean absolute error the mean absolute percentage error and the root mean square error for 9-fold cross validation test of SVR
models are all smaller than those achieved by MLR models. It is revealed that the generalization ability of SVR model is superior
to that of MLR model. This study suggests that magnetic connectivity index is an effective descriptor and the SVR is a powerful

approach to the prediction of the molar magnetic susceptibility of alkali metal compounds.
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