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Single crystal X-ray diffraction. Suitable single crystals of 1 were carefully selected under an optical 

microscope and mounted on thin glass fiber carefully. The single crystal data of both the compounds were collected 

using Bruker D8-Quest diffractometer. The instrument was equipped with Mo Kα (λ=0.71073Å) radiation source 

and operating voltage of X-ray generator was 50 kV and 1 mA. Diffraction data were collected with ω scan width of 

0.5°.  Three different setting of φ (0, 90, 180°) were used to collect the total 408 frames, keeping a fixed distance of 

sample-to-detector at 6.03 cm and the detector position (2θ) was fixed at -25°.  The initial indexing, final data sets, 

and cell refinements were handled by an APEX3 program, while a SAINTPLUS1 program was utilized for the frame 

integration and final cell parameter calculation.  The multi-scan absorption data was corrected by a SADABS 

program.2 We initially solved the structure by SIR 92,3 and the full matrix least-square method (SHELXL-20164) 

was used further, which is present in the WinGx suite of programs (Version 1.63.04a).5, 6 With the help of Fourier 

maps, we successfully located all the non-hydrogen atoms and refined them anisotropically. Finally, all the 

hydrogen atoms were fixed at calculated positions and included them in the refinement process using riding model 

associated with isotropic thermal parameters.  The details of the crystal and final refinements are given in the Table 

S1. CCDC: 2421989 is the crystallographic data for this paper.  These data can be obtained free of charge from The 

Cambridge Crystallographic Data Center (CCDC) via www.ccdc.cam.ac.uk/data_request/cif.

Powder X-ray diffraction. The finely ground samples were used for the powder X-ray diffraction (PXRD) 

experiments on a Bruker D8 Discover instrument using Cu Kα radiation within the 2θ range of 5-50º (see supporting 

information, Figure S1). The PXRD patterns of compound 1 are in good agreement with the simulated PXRD 

pattern generated based on the structure determined using the single-crystal XRD data of compound 1 which 

indicates the compound's phase purity.

Thermal Stability. Thermogravimetric analysis was performed using a TA Discovery SDT 650 DSC/TGA 

instrument under a nitrogen atmosphere condition (flow rate = 20 mL min-1) between 25 ºC and 900 ºC with a 

heating rate = 20ºC min-1. TGA curves revealed that a constant weight loss of 14.40% occurred in the 

temperature range of 25-254 °C, corresponding to the loss of lattice H2O molecules in the channel and 

coordinated H2O molecules (calculated 14.77%). After that weight loss is due to the decomposition of the 

framework (see supporting information, Figure S2).

S2
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FTIR measurements. FTIR measurements were performed between 400 cm-1 and 4000 cm-1 using a Bruker 

ALPHA II spectrometer in attenuated total reflectance (ATR) mode. IR spectra of compound 1 and compound 

1:Tb (see supporting information, Figure S3 and S4) support the crystal structure.
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Table S1: Crystal data and structure refinement parameters for compound [YSr(pda)3(H2O)4]·Him·3H2O, 1.

Empirical formula C24H14N5O19Sr1Y1

Formula weight 852.93

Crystal system Triclinic

Space group P-1 (No. 2)

a (Å) 10.0461(13)
b (Å) 10.2685(14)
c (Å) 16.065(2)
α (deg) 81.418(4)
β (deg) 72.104(4)
γ (deg) 88.928(5)
Volume (Å3) 1558.7(4)
Z 2
T (K) 273(2)
ρcalc (g cm-3) 1.817
µ (mm-1) 3.657
θ range (deg) 2.131 to 27.158
λ (Mo Kα) (Å) 0.71073
R indices [I>2σ(I)] R1 = 0.0694, wR2 = 0.1774
R indices [(all data)] R1 = 0.0807, wR2 = 0.1832
R1=  Σ ||F0|-|Fc|| / Σ |F0|;  wR2 = {Σ[w(F0

2 – Fc
2)2] / Σ[w(F0

2)2]}1/2. w = 1/[2(F0)2 + (aP)2 + bP], P = [max.(F0
2,0)  + 

2(Fc)2]/3, where a = 0.0591 and b = 12.9486
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Table S2: Selected bond distances (Å) observed in [YSr(pda)3(H2O)4]·Him·3H2O, 1.

Bond Distances, Å Bond Distances, Å
Y(1)-O(5) 2.367(5) Y(1)-N(2) 2.480(5)
Y(1)-O(1) 2.382(5) Sr(1)-O(12) 2.525(5)
Y(1)-O(11) 2.384(4) Sr(1)-O(14) 2.545(7)
Y(1)-O(9) 2.405(4) Sr(1)-O(10)#1 2.549(4)
Y(1)-O(3) 2.410(4) Sr(1)-O(8)#2 2.570(5)
Y(1)-O(7) 2.419(4) Sr(1)-O(13) 2.602(8)
Y(1)-N(3) 2.463(5) Sr(1)-O(15A)/O(15B) 2.769(11)/2.654(11)
Y(1)-N(1) 2.469(5) Sr(1)-O(16)#2 2.656(7)
Symmetry transformations used to generate equivalent atoms: #1 x-1,y,z     #2 -x,-y+1,-z+2
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Table S3: Selected bond angles observed in [YSr(pda)3(H2O)4]·Him·3H2O, 1. 

Angle Amplitude (º) Angle Amplitude (º)
O(5)-Y(1)-O(1) 78.54(18) O(12)-Sr(1)-O(14) 78.4(2)
O(5)-Y(1)-O(11) 147.38(17) O(12)-Sr(1)-O(10)#1 74.80(15)
O(1)-Y(1)-O(11)  90.73(18) O(14)-Sr(1)-O(10)#1 79.19(19)
O(5)-Y(1)-O(9) 79.01(16) O(12)-Sr(1)-O(8)#2 146.87(17)
O(1)-Y(1)-O(9) 78.67(16) O(14)-Sr(1)-O(8)#2 89.6(2)
O(11)-Y(1)-O(9) 129.36(15) O(10)#1-Sr(1)-O(8)#2 72.65(16)
O(5)-Y(1)-O(3) 88.24(18) O(12)-Sr(1)-O(13) 92.8(2)
O(1)-Y(1)-O(3) 129.89(16) O(14)-Sr(1)-O(13) 151.2(2)
O(11)-Y(1)-O(3) 75.13(17) O(10)#1-Sr(1)-O(13) 72.0(2)
O(9)-Y(1)-O(3)  145.82(16) O(8)#2-Sr(1)-O(13) 83.0(2)
O(5)-Y(1)-O(7)  128.94(17) O(12)-Sr(1)-O(15B) 132.8(2)
O(1)-Y(1)-O(7) 145.86(18) O(14)-Sr(1)-O(15B) 90.3(3)
O(11)-Y(1)-O(7) 74.88(17) O(10)#1-Sr(1)-O(15B) 148.1(2)
O(9)-Y(1)-O(7) 86.80(16) O(8)#2-Sr(1)-O(15B) 77.3(2)
O(3)-Y(1)-O(7) 76.80(16) O(13)-Sr(1)-O(15B)  114.8(3)
O(5)-Y(1)-N(3) 137.68(17) O(12)-Sr(1)-O(16)#2 75.7(2
O(1)-Y(1)-N(3) 73.95(17) O(14)-Sr(1)-O(16)#2 93.7(3)
O(11)-Y(1)-N(3) 64.86(16) O(10)#1-Sr(1)-O(16)#2 150.4(2)
O(9)-Y(1)-N(3) 64.61(15) O(8)#2-Sr(1)-O(16)#2 136.5(2)
O(3)-Y(1)-N(3) 134.06(17) O(13)-Sr(1)-O(16)#2 110.9(3)
O(7)-Y(1)-N(3) 71.91(17) O(15B)-Sr(1)-O(16)#2 59.3(3)
O(5)-Y(1)-N(1) 75.68(17) O(12)-Sr(1)-O(15A) 122.1(3)
O(1)-Y(1)-N(1) 65.37(17) O(14)-Sr(1)-O(15A) 62.6(4)
O(11)-Y(1)-N(1) 71.86(17) O(10)#1-Sr(1)-O(15A) 130.5(3)
O(9)-Y(1)-N(1) 139.21(17) O(8)#2-Sr(1)-O(15A) 76.6(3)
O(3)-Y(1)-N(1) 64.53(17) O(13)-Sr(1)-O(15A) 140.6(4)
O(7)-Y(1)-N(1) 133.92(17) O(16)#2-Sr(1)-O(15A)  66.8(3)
N(3)-Y(1)-N(1) 118.82(17) O(12)-Sr(1)-O(15B)#2 88.8(2)
O(5)-Y(1)-N(2) 64.70(17) O(14)-Sr(1)-O(15B)#2 144.7(2)
O(1)-Y(1)-N(2) 136.05(18) O(10)#1-Sr(1)-O(15B)#2 129.1(2)
O(11)-Y(1)-N(2) 133.19(18) O(8)#2-Sr(1)-O(15B)#2 116.7(2)
O(9)-Y(1)-N(2) 71.65(17) O(13)-Sr(1)-O(15B)#2 60.9(3)
O(3)-Y(1)-N(2) 74.22(17) O(15B)-Sr(1)-O(15B)#2 74.5(4)
O(7)-Y(1)-N(2) 64.26(17) O(16)#2-Sr(1)-O(15B)#2 51.1(3)
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N(3)-Y(1)-N(2) 118.39(17) O(15A)-Sr(1)-O(15B)#2 99.2(4)
N(1)-Y(1)-N(2) 122.69(17)
Symmetry transformations used to generate equivalent atoms: #1 x-1,y,z     #2 -x,-y+1,-z+2
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Fig. S1: Powder XRD (CuKα) patterns of  [YSr(PDA)3(H2O)4]·Him·3H2O, 1: (a) simulated from single crystal X-

ray data (b) experimental.
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Fig. S2: Thermogravimetric analysis (TGA) of [YSr(PDA)3(H2O)4]·Him·3H2O, 1,  and 

[Y0.9Tb0.1Sr(PDA)3(H2O)4]·Him·3H2O, 1:Tb in nitrogen atmosphere.
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Fig. S3: IR spectrum of  [YSr(PDA)3(H2O)4]·Him·3H2O, 1.
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Fig. S4: IR spectrum of  [Y0.9Tb0.1Sr(PDA)3(H2O)4]·Him·3H2O, 1:Tb.
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Fig. S5: Representative EDX of compound 1:Tb.  Note the presence of  Y and Tb are in molar ratio of ~ 9:1.
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Fig. S6: Three different types of coordination modes of PDA ligands observed in [YSr(PDA)3(H2O)4]·Him·3H2O, 

compound 1.
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Fig. S7: (a) Absorption, (b) ligand centered emission spectra (c) excitation and metal centered emission spectra of 
compound 1:Tb.
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Fig. S8: Emission spectra of compound 1:Tb solution in water upon incremental addition of acetonitrile solution of 

nitrofurantoin (NFT) solution (ex = 280 nm).  Final concentration of NFT in the medium is indicated in the ligand.
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Fig. S9: Emission spectra of compound 1:Tb solution in water upon incremental addition of acetonitrile solution of 

furazolidone (FRZ) solution (ex = 280 nm).  Final concentration of FRZ in the medium is indicated in the ligand.
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Fig. S10: Emission spectra of compound 1:Tb solution in water upon incremental addition of acetonitrile solution of 

chloramphenicol (CRP) solution (ex = 280 nm).  Final concentration of CRP in the medium is indicated in the 

ligand.
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Fig. S11: Emission spectra of compound 1:Tb solution in water upon incremental addition of acetonitrile solution of 

sulfaquinoxaline (SFQ) solution (ex = 280 nm).  Final concentration of SFQ in the medium is indicated in the 

ligand.
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Fig. S12: Emission spectra of compound 1:Tb solution in water upon incremental addition of acetonitrile solution of 

ronidazole (RDZ) solution (ex = 280 nm).  Final concentration of RDZ in the medium is indicated in the ligand.
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Fig. S13: Emission spectra of compound 1:Tb solution in water upon incremental addition of acetonitrile solution of 

ornidazole (ORZ) solution (ex = 280 nm).  Final concentration of NFZ in the medium is indicated in the ligand.
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Fig. S14: Emission spectra of compound 1:Tb solution in water upon incremental addition of acetonitrile solution of 

metronidazole (MTZ)solution (ex = 280 nm).  Final concentration of MTZ in the medium is indicated in the ligand.
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Fig. S15: Quenching percentage of compound 1:Tb in water after the addition of 120 μM antibiotics solution.
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Fig. S16: Quenching percentage of compound 1:Tb in water after the addition of 120 μM antibiotics solution at 4 h 

intervals in a day.
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Fig. S17: Quenching percentage of compound 1:Tb in water after the addition of 120 μM antibiotics solution on 

three consecutive days.
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Fig. S18: Plot of I0/I of compound 1:Tb (at 545 nm) vs concentration of antibiotics [A] in lower 

concentration range (up to 60 μM).
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Fig. S19: Plot of τ0/τ of compound 1:Tb (at 545 nm) vs concentration of antibiotics [A].

Table S4: KSV, KD, KS, values of antibiotics.

Antibiotics KSV(M-1) (M-1)𝐾𝐷 (M-1)𝐾𝑆

NFZ 5.35 × 104 0.47 × 104 4.88 × 104

NFT 3.71 × 104 0.83 × 104 2.88 × 104

FRZ 2.93 × 104 0.57 × 104 2.36 × 104
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Figure S20: Standard curve of blank readings (5 times) for the determination of LoD.
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Fig. S21: Linear region of luminescence intensity (at 545 nm) of compound 1:Tb upon addition of NFZ (R2 = 

0.98948).

Calculation of Detection Limit

Standard Deviation (σ) 78.84
Slope from Graph (m) 475 µM-1

Thus, Limit of Detection (LOD) = 3σ/m = (3×78.84)/475 =0.49 µM
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Fig. S22: Linear region of luminescence intensity (at 545 nm) of compound 1:Tb upon addition of NFT (R2 = 

0.9902).

Calculation of Detection Limit

Standard Deviation (σ) 78.84
Slope from Graph (m) 285 µM-1

Thus, Limit of Detection (LOD) = 3σ/m = (3×78.84)/285 =0.83 µM 
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Fig. S23: Linear region of luminescence intensity (at 545 nm) of compound 1:Tb upon addition of FRZ (R2 = 

0.96502).

Calculation of Detection Limit

Standard Deviation (σ) 78.84
Slope from Graph (m) 333 µM-1

Thus, Limit of Detection (LOD) = 3σ/m = (3×78.84)/333 =0.71 µM
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Table S5: A comparison table of detection limit and KSV value for the nitro-containing 
antibiotics detection by MOFs

Compounds Analytes Limit of 
detection

Ksv value Ref

{[Tb2(AIP)2(H2O)10]·(AIP)·4H2O}n NFT and NFZ NFT: 0.30 μM 
NFZ: 0.35 μM 

NFT: 4.0 × 104 M- 1

NFZ: 2.8 × 104 M- 1

  

7

[Me2NH2][Tb3(dcpcpt)3(HCOO)]·DMF·15H2O NFT and NFZ NA NFT: 6.69 × 104 M- 1

NFZ: 5.98 × 104 M- 1  
8

[Zn2(TRZ)2(DBTDC-O2)]·DMAc NFT and NFZ NFT: 0.35 μM 
NFZ: 0.40 μM

NFT: 1.8 × 105 M- 1

NFZ: 5.2 × 104 M- 1  
9

{[Zn2(Py2TTz)2(BDC)2]·2(DMF)·0.5(H2O)}n NFZ 0.91 μM 1.7 × 104 M-1 10

{[Cd3(TDCPB)·2DMAc]·DMAc·4H2O}n NFT and NFZ NA NFT: 1.05 × 105 M- 1

NFZ: 7.46 × 104 M- 1 

11

[Cd(tptc)0.5(o-bimb)]n NFZ 0.21 μM 4.4 × 104 M-1 12

HNU-52 NFT and NFZ NFT: 0.92 μM 
NFZ: 0.72 μM

NA 13

{[Cd3(L)2(bbi)2(H2O)2]·2H2O} NFZ 1.83 ppm 8.26 × 103 M-1 14

{[Tb-(HL)(H2O)2]·x(solv)}n NFT NFT: 0.41 μM NFT: 1.9 × 104 M-1 15

[Cd7(SO4)6(tppe)2](2DMF·2H2O) NFZ NA 1.7 × 103 M-1 16

[Eu(H2O)(BTCTB)]·2H2O NFT and NFZ NFT: 0.60 μM 
NFZ: 0.67 μM

NFT: 2.1 × 104 M- 1

NFZ: 1.27 × 104 M- 1  
17

[[Y0.9Tb0.1Sr(PDA)3(H2O)4]·Him·3H2O NFT, NFZ and 
FRZ

NFZ: 0.49 μM 
NFT: 0.83 μM
NFZ: 0.71 μM  

NFZ: 5.35 × 104 M- 1

NFT: 3.71 × 104 M- 1  
FRZ: 2.93 × 104 M- 1  

Our 
work
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Fig. S24: Emission spectra of compound 1:Tb in pond water upon spiked of (a) 0 μM (b) 30 μM (c) 50 μM NFZ 
solution (ex = 280 nm).  
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Fig. S25: Emission spectra of compound 1:Tb in pond water upon spiked of (a) 0 μM (b) 30 μM (c) 50 μM NFT 
solution (ex = 280 nm).  
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Fig. S26: Emission spectra of compound 1:Tb in pond water upon spiked of (a) 0 μM (b) 30 μM (c) 50 μM FRZ 
solution (ex = 280 nm).  
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Fig. S27: Emission spectra of compound 1:Tb in tap water upon spiked of (a) 0 μM (b) 30 μM (c) 50 μM NFZ 
solution (ex = 280 nm).  
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Fig. S28: Emission spectra of compound 1:Tb in tap water upon spiked of (a) 0 μM (b) 30 μM (c) 50 μM NFT 
solution (ex = 280 nm).  
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Fig. S29: Emission spectra of compound 1:Tb in tap water upon spiked of (a) 0 μM (b) 30 μM (c) 50 μM FRZ 
solution (ex = 280 nm).
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Fig. S30: The estimated HOMO LUMO energy values of the 2,6-pydc ligands and tested antibiotics.
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Fig. S31: Luminescence lifetime decay curve of compound 1:Tb (at 545 nm) upon addition of NFZ.
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Fig. S32: Luminescence lifetime decay curve of compound 1:Tb (at 545 nm) upon addition of NFT.
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Fig. S33: Luminescence lifetime decay curve of compound 1:Tb (at 545 nm) upon addition of FRZ.
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