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Table S2. Calculated values of the MOPAC descriptors reported in Table 6 (page 70), for all the nanomaterials reported in Table 5 (page 69) 
	Metal oxides 
	HF
(KCAL/MOL)
	TE
(eV)
	EE
(eV)
	CORE
(eV)
	COSMO-SA
(A°2)
	COSMO
(A°3)
	IP
(eV)
	HOMO
(eV)
	LUMO
(eV)
	N.Fl
(adimensional)
	MW
(g/mol)

	Al2O3
	-5162.20
	-15398.50
	-175859.00
	160460.10
	679.16
	1280.89
	7.32
	-7.32
	-1.37
	180
	1529.42

	Bi2O3
	-277.49
	-17963.90
	-234375.00
	216410.80
	852.64
	1858.52
	6.43
	-6.44
	-2.48
	224
	7455.34

	CeO2
	-4031.46
	-20269.60
	-286812.00
	266542.40
	878.68
	1998.51
	7.07
	-7.07
	-0.29
	240
	5507.67

	Co3O4
	-445.89
	-19078.70
	-265366.00
	246287.20
	517.86
	883.12
	7.36
	-7.36
	-1.90
	204
	1926.38

	CuO
	-1947.87
	-46652.20
	-967883.00
	921230.80
	619.14
	1027.11
	6.84
	-6.84
	-3.62
	408
	3818.18

	Fe2O3
	-5235.58
	-57293.30
	-1510297.00
	1453004.00
	1003.65
	2418
	8.51
	-8.51
	-5.22
	578
	5429.54

	Fe3O4
	-1300.94
	-19023.70
	-233472.00
	214448.10
	538.81
	968.38
	8.76
	-8.76
	-4.39
	192
	1852.31

	MgO
	-3334.27
	-10296.80
	-101052.00
	90755.60
	516.44
	948.36
	7.29
	-7.29
	-3.84
	128
	1289.74

	NiO
	-1783.99
	-21622.30
	-415687.00
	394064.50
	462.73
	749.07
	3.46
	-3.46
	0.83
	256
	2390.7

	SiO2
	-10558.30
	-44533.20
	-1040743.00
	996210.20
	1306.9
	2961.68
	7.74
	-7.74
	-3.67
	512
	3845.4

	SnO2
	-3521.02
	-32654.60
	-652905.00
	620250.90
	1043
	2362.53
	6.94
	-6.94
	-1.54
	384
	7233.06

	TiO2
	-4946.57
	-21549.70
	-320025.00
	298475.60
	823.4
	1688.85
	6.57
	-6.57
	-3.61
	256
	2556.76

	V2O3
	-4329.18
	-27328.50
	-540060.00
	512731.70
	862.78
	1869.59
	4.94
	-4.94
	-1.80
	336
	3597.15

	V2O5
	-2379.90
	-13846.20
	-158034.00
	144188.10
	501.4
	816.4
	6.05
	-6.05
	-1.90
	160
	1455.04

	ZnO
	-1666.65
	-11658.30
	-108506.00
	96847.25
	688.93
	1058.82
	6.10
	-6.10
	-2.52
	144
	2929.66

	ZrO2
	-6591.16
	-20819.40
	-325388.00
	304568.80
	824.22
	1875.04
	2.18
	-2.18
	1.52
	250
	3669.34





Table S3. Scaled values of the quantum-chemically calculated descriptors of the metal oxide nanomaterials data set and the scale attributes
	Metal oxides core
	HF
(kcal/mol)
	TE
(eV)
	EE
(eV)
	CORE
(eV)
	COSMO-SA
(A°2)
	COSMO
(A°3)
	IP
(eV)
	HOMO
(eV)
	LUMO
(eV)
	N.Fl
(adimensional)
	MW
(g/mol)

	Al2O3
	-1.1367
	-0.5281
	-0.2843
	0.2719
	0.8312
	0.7381
	1.0607
	-1.0606
	-0.4633
	0.5696
	0.3691

	Bi2O3
	-0.0611
	-0.6161
	-0.3789
	0.3666
	1.0435
	1.0710
	0.9318
	-0.9331
	-0.8387
	0.7088
	1.7991

	CeO2
	-0.8877
	-0.6952
	-0.4636
	0.4516
	1.0754
	1.1516
	1.0245
	-1.0244
	-0.0981
	0.7595
	1.3291

	Co3O4
	-0.0982
	-0.6544
	-0.4290
	0.4173
	0.6338
	0.5089
	1.0665
	-1.0664
	-0.6425
	0.6455
	0.4649

	CuO
	-0.4289
	-1.6001
	-1.5646
	1.5608
	0.7578
	0.5919
	0.9912
	-0.9911
	-1.2242
	1.2911
	0.9214

	Fe2O3
	-1.1529
	-1.9651
	-2.4415
	2.4617
	1.2284
	1.3934
	1.2332
	-1.2331
	-1.7653
	1.8290
	1.3102

	Fe3O4
	-0.2865
	-0.6525
	-0.3774
	0.3633
	0.6594
	0.5580
	1.2694
	-1.2693
	-1.4846
	0.6076
	0.4470

	MgO
	-0.7342
	-0.3532
	-0.1634
	0.1538
	0.6321
	0.5465
	1.0564
	-1.0563
	-1.2986
	0.4050
	0.3112

	NiO
	-0.3928
	-0.7416
	-0.6720
	0.6676
	0.5663
	0.4316
	0.5014
	-0.5013
	0.2807
	0.8101
	0.5769

	SiO2
	-2.3250
	-1.5274
	-1.6824
	1.6878
	1.5995
	1.7067
	1.1216
	-1.1215
	-1.2411
	1.6202
	0.9280

	SnO2
	-0.7753
	-1.1200
	-1.0555
	1.0508
	1.2765
	1.3614
	1.0057
	-1.0056
	-0.5208
	1.2151
	1.7455

	TiO2
	-1.0893
	-0.7391
	-0.5173
	0.5057
	1.0078
	0.9732
	0.9520
	-0.9520
	-1.2208
	0.8101
	0.6170

	V2O3
	-0.9533
	-0.9373
	-0.8730
	0.8687
	1.0560
	1.0773
	0.7158
	-0.7158
	-0.6087
	1.0632
	0.8681

	V2O5
	-0.5241
	-0.4749
	-0.2555
	0.2443
	0.6137
	0.4704
	0.8767
	-0.8766
	-0.6425
	0.5063
	0.3511

	ZnO
	-0.3670
	-0.3999
	-0.1754
	0.1641
	0.8432
	0.6101
	0.8839
	-0.8839
	-0.8522
	0.4557
	0.7070

	ZrO2
	-1.4514
	-0.7141
	-0.5260
	0.5160
	1.0088
	1.0805
	0.3159
	-0.3159
	0.5140
	0.7911
	0.8855

	Scale Attribute
	4541.26
	29155.80
	618599.8
	590239.50
	817.06
	1735.37
	6.90
	6.90
	2.96
	316.02
	4143.91





[bookmark: _GoBack]R Syntax of the Rpart Classification Model
library(rpart)
fit = rpart(frmla, method="class", data=df, control=rpart.control(minsplit=3, minbucket=1, cp=0.001))
frmla = V12 ~ HF+TE+EE+CORE+CA+COSMO+IP+HOMO+LUMO+N.Fl+MW
fit = rpart(frmla, method="class", data=df, control=rpart.control(minsplit=3, minbucket=1, cp=0.001))
Detailed Summary of Splits of the Classification Model
  n= 16 
         CP nsplit rel error   xerror      xstd
1 0.5000000      0 1.0000000 1.000000 0.3227486
2 0.3333333      1 0.5000000 1.500000 0.3307189
3 0.1666667      2 0.1666667 1.833333 0.3090083
4 0.0010000      3 0.0000000 1.333333 0.3333333
Variable importance
 CORE    EE  N.Fl    CA    HF    MW    TE COSMO 
   14    14    14    14    12    12    10     8 
Node number 1: 16 observations,    complexity param=0.5
  predicted class=2  expected loss=0.375  P(node) =1
    class counts:     6    10
   probabilities: 0.375 0.625 
  left son=2 (3 obs) right son=3 (13 obs)
  Primary splits:
      HF    < -1.144813  to the left,  improve=2.884615, (0 missing)
      CA    < 1.151888   to the right, improve=2.884615, (0 missing)
      COSMO < 1.256515   to the right, improve=2.884615, (0 missing)
      EE    < -1.623526  to the left,  improve=1.785714, (0 missing)
      CORE  < 1.624291   to the right, improve=1.785714, (0 missing)
  Surrogate splits:
      EE    < -1.623526  to the left,  agree=0.938, adj=0.667, (0 split)
      CORE  < 1.624291   to the right, agree=0.938, adj=0.667, (0 split)
      COSMO < 1.377379   to the right, agree=0.938, adj=0.667, (0 split)
      N.Fl  < 1.455622   to the right, agree=0.938, adj=0.667, (0 split)
      TE    < -1.323712  to the left,  agree=0.875, adj=0.333, (0 split)
Node number 2: 3 observations
  predicted class=1  expected loss=0  P(node) =0.1875
    class counts:     3     0
   probabilities: 1.000 0.000 
Node number 3: 13 observations,    complexity param=0.3333333
  predicted class=2  expected loss=0.2307692  P(node) =0.8125
    class counts:     3    10
   probabilities: 0.231 0.769 
  left son=6 (2 obs) right son=7 (11 obs)
  Primary splits:
      MW   < 0.360102   to the left,  improve=2.797203, (0 missing)
      CORE < 0.2580717  to the left,  improve=1.482051, (0 missing)
      CA   < 0.6329376  to the left,  improve=1.482051, (0 missing)
      N.Fl < 0.5379474  to the left,  improve=1.482051, (0 missing)
      TE   < -0.5015245 to the right, improve=1.482051, (0 missing)
  Surrogate splits:
      TE   < -0.5015245 to the right, agree=0.923, adj=0.5, (0 split)
      EE   < -0.269878  to the right, agree=0.923, adj=0.5, (0 split)
      CORE < 0.2580717  to the left,  agree=0.923, adj=0.5, (0 split)
      CA   < 0.6329376  to the left,  agree=0.923, adj=0.5, (0 split)
      N.Fl < 0.5379474  to the left,  agree=0.923, adj=0.5, (0 split)
Node number 6: 2 observations
  predicted class=1  expected loss=0  P(node) =0.125
    class counts:     2     0
   probabilities: 1.000 0.000 
Node number 7: 11 observations,    complexity param=0.1666667
  predicted class=2  expected loss=0.09090909  P(node) =0.6875
    class counts:     1    10
   probabilities: 0.091 0.909 
  left son=14 (1 obs) right son=15 (10 obs)
  Primary splits:
      CA    < 1.175968   to the right, improve=1.8181820, (0 missing)
      COSMO < 1.256515   to the right, improve=1.8181820, (0 missing)
      TE    < -1.028665  to the left,  improve=0.8181818, (0 missing)
      EE    < -0.9642461 to the left,  improve=0.8181818, (0 missing)
      CORE  < 0.9597651  to the right, improve=0.8181818, (0 missing)
Node number 14: 1 observations
  predicted class=1  expected loss=0  P(node) =0.0625
    class counts:     1     0
   probabilities: 1.000 0.000 
Node number 15: 10 observations
  predicted class=2  expected loss=0  P(node) =0.625
    class counts:     0    10
   probabilities: 0.000 1.000
