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mn] 50 RSO  MSO  50,., SO'  ESO EU
[22] 297988 224274 10627 213796 37397 214887 352.729
[23] 411041 310925 14171 284728 514169 301021 486.689
[32] 446982 336412 15941 320.693 560955 32233 529.094
[33] 61656 466387 21256 427.092 771253 451531 730.034
[44] 104819 795151 35428 71132 130874 77431 12413
[55] 159287 121056 53.144 106648 198642 11832.2 1886.52
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[22] 3474%18% 348x10%  288x 10  218x%10% 128x10%  817%10%  428x10%
[23]  379x10%  186x10%  263x 10752 18210  104x 1055  893x 1060 137109
[32]  647x1052  206x 1052  154x1075% 32231050  144x 1071  152% 10  B.87x 10
[33]  233x10%  255% 1071  428x 1072  777x10%  333x10%  55x 108 5.08 3 1053
[34]  172x16M1  994x 1017  581x 1071 231x 100 706X 161 204 x 10M6 193 x10°57
[55]  1.38x10%€  207x 10 723x10727  575x10M$  121x10%  325x10° 235 x 1027
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Molecule BP MR FP E MV P

Naphthalene 221.5+7.0 44.140.3 78.9+0.0 439408 1235£30 17505
Phenanthrene 37.4£9.0 61.9+0.3 146.6£12.8 558408 157.7+3.0 24.6205
Antlracene 3374490 619403 146.6x12.8 55808 157.743.0 24.6+0.5
Chrysene 448.0£0.0 79.8+0.3 209.1£137 679408 191.8+30 31.6+05
Tetraphene 436.7€12.0  79.8+0.3 209.1£137 66.7+08 1918+30 31.6+05
Triphenylene 425.0£0.0 79.8+0.3 209.1£137 653+08 1918+3.0 31.6+05
Naphthacene 436.7€12.0  79.8+0.3 209.1£13.7 66.7408 191.8+3.0 31.6+0.5
Benzo[a]pyrene 495.0£0.0 90.320.3 228.6£137 734408 196.1£3.0 35805
Benzo|e|pyrene 467.5£12.0  90.3+0.3 228.6£13.7 702408 196.1x3.0 35.8+05
Perylene 467.5£12.0  90.3x0.3 228.6£13.7 702408 196.1x3.0 35.8+0.5
Anthanthrene 497.1£12.0  100.8+03  247.2£137 736208 2004230 40.0=0.5
Benzo[ghi]perylene 501.0£0.0  100.8+0.3  247.2+#13.7 741408 200.443.0 40.0+0.5

Dibenzo[a,c]anthracene 518.0+0.0 97.6+0.3 264.5£15.1  76.1+0.8  2259+3.0 38.7+0.5
Dibenzo[a,h]anthracene ~ 524.7+17.0  97.640.3 264.5£15.1 769408 2259430 38.7£0.5
Dibenzo[a jlanthracene  524.7+17.0  97.6+0.3 264.5£15.1 769408 2259430 38.7+0.5

Coronene 5256+17.0 111403 265.2+15.1 77.0+08 204.743.0 44.1+0.5
Dibenzo[a,e]pyrene 552.3+17.0  108.1+0.3 282.0+15.1  80.240.8  230.243.0 42.9+0.5
Dibenzo[a,h]pyrene 552.3+17.0 108.1403  282.0+¢15.1 802408 230243.0 429405
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Molecule SO RSO MSO 50, SO! ESO EU
Naphthalene 35.63 2026 3.46 2733 5111 16545 4342
Phenanthrene 5416 3180 4.85 3746 7667 26373 6599
Anthracene 5430 3203 481 3769 7677 263.02 6605
Chrysene 72.68 4334 622 4759 10222 362.01 8856
'['eLraphcnc 72.82 43.57 6.19 47.82 10233  361.29 88.62
Triphenylene 72.54 4311 626 4736 10212 36272 8851
Naphthacene 72.96 4380 616 4805 10243 36058 88.68
Benzo[a]pyrene 85.55 5206 6.89 5206 11929 437.66 104.21
Benzo[e]pyrene 8541 5183 693 5183 119.19 43838 104.15
Perylene 8541 5183 693 51.83 119.19 43838 104.15
Anthanthrene 9842 6077 757 5653 13638 51332 119.86
Benzo[ ghi]perylene 98.28 60.54 7.60 5630 13627 514.03 119.79

Dibenzo[a,c]anthracene 91.21 54.89 7.61 57.72 127.78 460.29 111.14
Dibenzo[a,h]anthracene 91.35 55.12 7.57 5795 127.88 459.58 111.19
Dibenzo[a jlanthracene  91.35 55.12 7.57 5794 127.88 459.58 111.19
Coronene 111.15 69.26 8.28 60.77 153.34 589.68 135.44
Dibenzo[a.e]pyrene 10394 6337 831 6196 14475 536.66 126.73
Dibenzo[a,h]pyrene 104.08 63.60 828 6219 14485 53594 126.78
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BP =9.084 S0,,, — 5.111,

E = 1.009 SO,,, + 17.895,

FP = 5.636 SO,,, — 65.325,

MR = 0.668 SO + 10.931,

MV = 2.855 S0,,, + 50.552,

P = 0.265 SO' + 4.356.
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Molecule ™ Taso Muso  Msa,, gt Meso My

Naphthalene 3.67 x 10° 565.68 272x107%  181x10°  2.06x 107 106x 10°  3.24 x 10°
Phenanthrene 242 x 10 3.2x10* 411x107° 512x10° 699 x 10 6.99 x 10 5.76 x 10
Anthracene 2.63 x 10¢ 4% 104 3.79%10°% 6.4 % 10° 7.29% 10 758 x 10M 6.08 x 10°
Chrysene L61x10M  181%105  622x 10712 144x107 237x 10" 463x10% 102 10%
Tetraphene 174 x 10" 226x10°  574x1077  181x 107 247 x 10" 502x 10" 108 x 10"
Triphenylene 148x 10" 145x10°  674x 107" L16x10° 228x 10" 427x 10" 669 x 10"
Naphthacene 18X 10" 283x10° 529x107" 226x107 258X 10 543x 10" 114 x 10®*
Benzo[a]pyrene 133x 10" 512x10° 752x 107 512x107 448x 10 383 x 1018 152 x 10'°
Benzo[e]pyrene 123x 10"  409x10°7 814x10™ 409x107 429x10' 354x 10" 144 x 10"
Perylene 123%10%  409x107  814x 107" 409x10" 429% 10"  354x10% 144 x 10"
Anthanthrene 1.1 %108 1.45 x 107 9.08x 107" 181x10° B.44x10" 3.17 x 10" 224 x 107
Benzo[ghilperylene 102x 10"  L16x10°  984x107% 145x10° B11x10™ 293 x10% 213 x 10"
Dibenzo[a,clanthracene  1.06 x 10'*  1.02x 10" 939x 10" 409x10° BO6x 107 306x 107  1.82 x 10"
Dibenzo[ehjanthracene 115X 10 128x10°  8.67x107' 512x10° 839x 107  332x 107  192x 10%
Dibenzo[ajlanthracene 115X 10 128x10° 867107 512x10°F 839x 107  332x 107  192x 10%
Coronene 841 % 108 3.28 x 10'° L19x107Y7 512x10° 153x 107" 242 x 10 3.15 x 10"
Dibenzo[a,elpyrene B13x 10" 232x10°  1.23x10' 1L16x10° 146x 107 234 %107  2.55x 10"
Dibenzo[a hjpyrene 880X 10 289x10°  L14x107' 145%10° 152x10° 254 x 10" 269 x 10
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Index  BP MR FP E Mv P
so 0959 0998 0961 0961 0886 0998
Rso 0950 0995 0951 0953 087  0.995
Mso 0983 0998 0988 0986 0939  0.998
so 0990 0992 0995 0992 0958  0.992
Trev
so! 0962 0999 0965 0965 0893 0999
ESo 0944 0993 0946 0947 0861  0.993
Fy 0958 0998 096 0961 0885 0998
My, 0800 0821 0809 0805 0773 0821
Mzsp 0800 0821 0809 0805 0773 0821
Myso 0481 0564 0476 -0488 -0387  -0.564
n 0615 0643 0636 0634 067  0.645
SOFEV
My, 0804 0818 0813 0809 0784 0818
Mg, 0800 0821 0809 0805 0773 0821
M, 0800 0821 0809 0805 0773 0821
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Investigating Sombor-type topological indices in Titania
nanotube structures

Fateme Movahedi *"; Mohammad Hadi Akhbari?

!Department of mathematics, Golestan university,Golestan

?Department of Mathematics, Islamic Azad University, Estahban

Abstract: In Quantitative Structure-Property Relationship (QSPR) models, graph-theoretical techniques are
employed to explore the connections between the physicochemical properties of chemical compounds and their
molecular structure properties. Topological indices serve as valuable tools for predicting the properties of
chemical compounds and are used to develop QSPR studies. Titania nanotubes play a crucial role in materials
science, finding practical applications in catalytic materials, gas sensors, biomedical devices, and solar cells. In
this paper, we compute Sombor-type topological indices of an infinite class of titania nanotubes using the edge-
partition strategy in graph theory modeling. The results of this study showed that among Sombor-type topological
indices, the modified Sombor index and the elliptic Sombor index have the lowest and highest values, respectively,
for the molecular graph of titania nanotubes. Also, among the multiplicative Sombor indices in the structure of
titania nanotubes, the lowest and the highest values are related to the multiplicative modified Sombor index and
the multiplicative increased Sombor index, respectively. Furthermore, using QSPR modeling, the predictive
power of Smbor-type indices for the physico-chemical properties of benzoic hydrocarbons was investigated using
a linear regression model. The results of this study showed that the inverse Sombor index is the best index for
predicting boiling point, Enthalpy of vaporization, flash point and molar volume, while the increased Sombor
index is the best predictor for the molar refractivity and polarizability of benzoic hydrocarbon molecules. The
results of this paper, offer valuable insights into the structural characteristics of titania nanotubes and contribute
to advancing topological indices for predicting the behavior of other chemical compounds.
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