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Table S1. Band gaps of metal oxide nanoparticles from literature and experiments

Meal 1o 80 20 e bA) @) | size@m) | 22V | Reference
oxide (Exp.)
ALOs | 90 90 120 481 481 1312 | 660 5.97 19
ALOs | 90 90 120 481 481 1312 | 860 5.97 20
CeO, | 90 90 90 546 546 546 | 120 339 21
CeO, | 90 90 90 546 546 546 | 36 3.68 21
CeO, | 90 90 90 546 546 546 | 26 3.4 21
CrO, | 90 90 120 458 458 1472 | 35 378 2
CrO; | 90 90 120 458 458 1472 | 38 372 2
CrO; | 90 90 120 458 458 1472 | 403 3.67 22
CrO; | 90 90 120 458 458 1472 | 250 433 23
CrO; | 90 90 120 458 458 1472 | 280 411 23
CnO; | 90 90 120 458 458 1472 | 340 381 23
CrO; | 90 90 120 458 458 1472 | 350 378 23
CnO; | 90 90 120 458 458 1472 | 400 3.62 23
CnO; | 90 90 120 458 458 1472 | 450 3.54 23
CuO | 90 90 90 431 431 431 40 2.90 24
CuO | 90 90 90 431 431 431 9.0 2.50 24
CuO | 90 90 90 431 431 431 6.0 2.83 25
CuO | 90 9 90 431 431 431 | 200 2.04 24
FeOs | 90 90 120 474 474 1349 | 1000 2.05 26
FeOs | 90 90 120 474 474 1349 | 1000 2.12 26
FeOs | 90 90 120 474 474 1349 | 1000 2.46 26
FeOs | 90 90 120 474 474 1349 | 1000 2.88 26
FeOp | 90 90 90 804 804 804 | 120 1.85 3
Ga,Os | 90 1037 90 1250 310 592 | 25 5.10 27
Ga,Os | 90 1037 90 1250 310 592 | 700 4.90 28
Ga,Os | 90 1037 90 1250 310 592 | 600 4.80 29
HFO, | 90 99216 90 514 519 531 | 170 6.07 30
mO; | 90 9 90 1035 1035 1035 | 174 3.84 31
mO; | 90 9 90 1035 1035 1035 | 166 3.86 31
La,05 | 90 90 120 394 394 618 | 200 577 3
La,03 | 90 90 120 394 394 618 | 400 4.20 32
MgO | 90 90 90 425 425 425 | 70 427 33
MmO, | 90 90 90 903 903 903 | 302 327 34
NiO | 90 90 90 416 416 416 | 35 3.67 35
NiO | 90 90 90 416 416 416 | 46 3.63 35
NiO | 90 90 90 416 416 416 | 55 3.62 35
NiO | 9 90 90 416 416 416 | 10.1 3.62 35
NiO | 90 90 90 416 416 416 | 124 3.61 35
NiO | 9 90 90 416 416 416 | 83 322 36
NiO | 90 90 90 416 416 416 | 116 324 36
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*exp.: Band gaps measured by UV-vis spectroscopic analysis in this study
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Table S3. Band gaps calculated by empirical equation

Metal oxide | 2 (®)  B(°) () a®) bA) c(A) | Size(m) | E, (V) | Ep (eV)
ALLO; 90 90 120 481 481 13.12| 76.0 4.99 9.61
CeO, 90 90 90 546 546 5.46 12.0 1.87 4.46
CeO, 90 90 90 546 546 5.46 3.6 1.87 4.46
CeO, 90 90 90 546 546 5.46 2.6 1.87 4.46
Cr,04 90 90 120 458 458 1472| 265 2.75 3.77
Cu,0 90 90 90 431 431 431 4.0 0.67 1.8
Fe;0, 90 90 90 8.04 804 8.04 12.0 1.59 2.68
Ga,0; 90 1037 90 12.50 3.10 5.92 65.0 2.35 4.86
Ga,0; 90 1037 90 12.50 3.10 5.92 2.5 2.35 4.86
HfO, 90 99216 90 5.14 519 531 | 200.0 3.82 7.16
In,0; 90 90 90 1035 1035 1035| 17.0 2.37 4.03
La,0; 90 90 120 394 394 6.8 30.0 2.82 9.5
MgO 90 90 90 425 425 425 7.0 1.86 6.68
Mn,O; 90 90 90 9.03 9.03 9.03 30.2 1.82 3.08
NiO 90 90 90 416 4.16 4.16 3.5 0.66 2.37
NiO 90 90 90 416 4.16 4.16 4.6 0.66 2.37
NiO 90 90 90 416 4.16 4.16 10.1 0.66 2.37
NiO 90 90 90 416 4.16 4.16 12.4 0.66 2.37
NiO 90 90 90 416 4.16 4.16 22.0 0.66 2.37
Sb,0; 90 90 90 5.18 1661 5.51 11.8 2.82 2.6
Sno, 90 90 90 4.83 483 324 45 1.00 3.76
SnO, 90 90 90 4.83 4383 324 5.0 1.00 3.76
Sno, 90 90 90 4.83 4383 324 3.7 1.00 3.76
SnO, 90 90 90 4.83 4383 324 30.0 1.00 3.76
TiO,-a 90 90 90 3.82 3.8 9.70 17.3 2.13 S—
TiO,-b 90 90 90 928 552 5.19 7.9 2.80 4.99
TiO,-r 90 90 90 466 4.66 297 70.0 1.15 S—
WO, 90 9175 90 539 536 7.84 | 42.0 1.58 2.68
ZnO 9 90 120 329 329 531 35.0 0.55 3.41
710, 90 992 90 519 524 538 40.0 3.77 8.38

*E4; values were computed according to empirical equation using computed heat of formation.
*E4; values were computed according to empirical equation using experimental heat of formation.




Table S4. Comparison of computed and experimental values for heat of formation

Al O; 399090 265782
CeO, 233000 114800
Cr,0; 269700 63573
Cu,0 39840 -26726
Fe,0O; 196500 112108
Fe;0, 267125 124930
Ga,0; 260550 112344
HfO, 266910 181544
In,0; 222500 114771
La,03 458000 211066
MgO 143840 57091
Mn,0; 229053 121907
NiO 58400 28623
Sb,05 133400 149498
SnO, 138800 -40043
TiO,-a 363260 102261
TiOy-b 218000 139569
WO; 200840 92490
Y,0; 455001 382593
ZnO 83170 -41090
Zr0, 288200 179955

* AH.,: Experimental heat of formation of unit cell.
* AH.,. Computed heat of formation of unit cell.
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Figure S1. Relationship between computed and experimental values for heat of formation
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Table SS. Standard error of regression coefficients of the QSPR model

Descriptors Coefficient Standard error
Hp 0.553 0.211
BETA 0.0806 0.050
D~ 1.09 6.51
V2 -0.0159 0.0917
Eremi 0.180 0.096
TFW -2.23 1.43
R 0.803 0.611
Er 0.00469 0.0009
DENC -0.000305 0.00147
XCENC -0.00403 0.00498




