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1. Materials and Methods.

All chemicals used in the syntheses were purchased from commercial sources and were used as received.
TGA-DTA curves were performed on a NETZSCH STA 449F5 thermal analyzer in the range of 30-900 °C
under nitrogen atmosphere. Powder X-ray diffraction (PXRD) pattern was collected by a Rigaku
MiniFlex600 diffractometer with Cu Ko (A =1.54056 A). The crystal image and EDS-mapping of samples
were performed by using Thermo Fisher Verios G4 equipped and its energy dispersive spectroscopy (EDS)
detector. The UV-vis absorption spectra measured on a Hitachi U-3900 UV/vis spectrophotometer at
room temperature The luminescence properties were recorded on Hitachi F-7100 fluorescence
spectrophotometer at room temperature. The temperature-dependent luminescent measurements were
recorded a Horiba FluoroMax+ spectrofluorometer. N, gas sorption/desorption isotherms at 77 K were

measured on a Micromeritics ASAP 2020 Plus surface-area under low pressure.
2. Computational setup

All density functional theory calculations in this work were performed using the Gaussian 09 program
suite.>! The equilibrium geometries were optimized at the Becke’s three-parameter hybrid exchange
functional combined with the Lee-Yang-Parr correlation functional (B3LYP).5253 With regard to the basis
set, the “double-T” quality basis set consisting of the effective core potentials (LANL2DZ) of Hay and
Wadt3*5> was adopted for the In atom and the 6-31+G(d)S%57 for all the non-metal atoms. A relativistic
effective core potential (ECP) was employed to represent the core electrons of In atom. Vibrational
frequencies were calculated at the same level to identify that each configuration is a minimum on the
potential surface. The absorption spectra were simulated by TD-B3LYP calculations with the same basis

set.5859
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Fig. S1 SEM images of CPM-5-Cl.
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Fig. S2 EDS-mapping images of CPM-5-Cl.
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Fig. S3 Adsorption and desorption isotherms of N, at 77 K for CPM-5-Cl.
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Fig. S4 Excitation and emission spectra of the free H3BTC ligand.
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Fig. S5 Excitation and emission spectra of CPM-5-Cl.
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Fig. S6 Excitation and emission spectra of CPM-5.

Fig. S7 Color changes from H3BTC (a) to CPM-5-Cl (b) under UV 254 nm light.
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Fig. S8 Simulated adsorption spectra of H3BTC, SBU1 and SBU2 at the TD-B3LYP/6-31+G(d)-LANL2DZ level

of theory.
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Fig. S9 Fluorescent spectra of CPM-5-Cl in the presence of 0.4 mM different metal ions under excitation
of 270 nm.
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Fig. S10 Fluorescence quenching of CPM-5-Cl dispersed in aqueous solutions of twelve different metal

cations (0.4 mM).
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Fig. S11 Linearity relationship of luminescent intensity of CPM-5-Cl and Fe3* ion at low concentrations.

S8



Table S1. Comparison of maximum relative sensitivity (S, % K1) of reported ratiometric luminescent
MOF thermometers with bimetallic Ln-MOFs.

Luminescent MOF S (%K) Tm (K) Ref.
CPM-5-CI 3.08 300 This work
Eug.37Tboe3-BTC-a 0.68 313 S10

Ndo.577Ybo.423BDC-F, 1.2 313 s11
Thg.goEUg.20BPDA 1.19 313 S12
Ndg.95Ybg 0sBPTC 0.94 293 S13
Tbo.gEug 1L 0.11 300 S14
Tbg.g9EUg.01(BDC)1 5 0.31 318 S15
Tho.9oEUo,01(pia) 2.75 300 S16

Table S2. Comparison of sensing performance of CPM-5-Cl for Fe3* ion with other MOF-based materials.

Luminescent MOF Solvent Ky (M) Ref.
CPM-5-CI Water 7.405x103 This work
PCN-604 Water 8.53x 103 S17
BUT-14 Water 2.17 x 103 S18
Cd-MDIP Water 4.13 x 104 S19
Th-DSOA Water 3.54 x 103 S20
Eu-BPDA Water 1.25x10* S21
Th-MOF Water 1.9x103 S22
Eu-MOF Water 1.55 x 10* S23
Bi-MOF Water 2.02x10% S24
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