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SI Fig. 1 Optimized geometries of ZIDM, ZIMCA, and ZIDCA bound with TiO2 cluster using B3LYP/6-31G(d)/LANL2DZ
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SI Table 1 Computed , , LHE, and VOC of ZIDM, ZIMCA, and ZIDCA optimized at DFT and TD-DFT results of CAM-∆𝐺𝑖𝑛𝑗𝑒𝑐𝑡 ∆𝐺𝑟𝑒𝑔
B3LYP/6-311++G (d, p) level of theory

ΔE ΔGinject ΔGreg LHE VOCDyes Phase

(eV) (eV) (eV) (eV) (eV) - (eV)
Gas 6.67 4.39 2.28 0.39 1.87 0.0041 2.56

ZIDM
DCM 6.71 4.39 2.32 0.39 1.91 0.2084 2.17
Gas 7.00 4.82 2.18 0.82 2.20 0.0014 2.06

ZIMCA
DCM 6.91 4.63 2.28 0.63 2.11 0.1364 1.91
Gas 7.32 5.21 2.11 1.21 2.52 0.0002 1.66

ZIDCA
DCM 7.54 5.26 2.27 1.26 2.74 0.0064 1.69

SI Table 2 Computed , , LHE, and VOC of ZIDM, ZIMCA, and ZIDCA optimized at DFT and TD-DFT results of ∆𝐺𝑖𝑛𝑗𝑒𝑐𝑡 ∆𝐺𝑟𝑒𝑔
B97XD/6-311++G (d, p) level of theory

ΔE ΔGinject ΔGreg LHE VOCDyes Phase

(eV) (eV) (eV) (eV) (eV) - (eV)
Gas 7.21 4.93 2.28 0.93 2.41 0.0016 3.17

ZIDM
DCM 7.29 4.95 2.34 0.95 2.49 0.1457 2.78
Gas 7.51 5.32 2.18 1.32 2.71 0.0002 2.71

ZIMCA
DCM 7.46 5.17 2.29 1.17 2.66 0.0863 2.53
Gas 7.81 5.70 2.11 1.70 3.01 0.0007 2.35

ZIDCA
DCM 8.07 5.79 2.28 1.79 3.27 0.0039 2.33

SI Fig. 2 MEP plots of ZIDM@TiO2, ZIMCA@TiO2, and ZIDCA@TiO2 with NOTiO2 and CATiO2 binding modes
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