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Fig. S1. The topology structure of Tb-MOF calculated by TOPOS-40.

Fig. S2. The PXRD patterns of the Tb-MOF, the isomorphic Gd-MOF and the Tb-MOF immersed 
in water for 36 hours.
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Fig. S3. The thermal gravimetric analyses (TGA) curve of Tb-MOF.

Fig. S4. The schematic energy transfer process in Tb-MOF.
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Fig. S5. (a) The UV-vis spectra of the ligands. (b) The 77 K phosphorescence spectrum of 
isomorphic Gd-MOF.
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Fig. S6. The emission spectra of Tb-MOF in aqueous solution with different concentrations of 
NaNO2 (Every time adding 3 uL 0.4 mM NO2

-).

Fig. S7. The S−V plot of Tb-MOF in aqueous solution with different concentrations of NaNO2.



8

Fig. S8. The emission spectra of Tb-MOF in aqueous solution with different concentrations of 
NaNO2 (Every time adding 5 uL 0.4 mM NO2

-).

Fig. S9. The S−V plot of Tb-MOF in aqueous solution with different concentrations of NaNO2.
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Fig. S10. The emission spectra of Tb-MOF in aqueous solution with different concentrations of 
NaNO2 (Every time adding 10 uL 0.4 mM NO2

-).

Fig. S11. The S−V plot of Tb-MOF in aqueous solution with different concentrations of NaNO2.



10

Fig. S12. The emission spectra (a) and the luminescent intensities (b) of Tb-MOF suspension with 
20 consecutive tests without adding any species. SD is the standard deviation of luminescent 
intensities.

Fig. S13. The fluorescence intensities of Tb-MOF before and after adding 12 μM different species 
and NaNO2.

(a) (b)
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Fig. S14. The PXRD patterns of Tb-MOF immersed in 4 mM nitrite for 4 h.

Fig. S15. The lifetimes of Tb-MOF before and after adding NaNO2 with different concentrations.
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Fig. S16. The lifetime-based S−V plot of Tb-MOF in aqueous solution with different concentrations 
of NaNO2.

Fig. S17. The UV-vis spectrum of nitrite.
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Fig. S18. The phosphorescence spectrum of nitrite at 77 K.

Fig. S19. The infrared spectra of H2CA and Tb-MOF.
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Fig. S20. The CIE-1931 chromaticity diagram of Tb-MOF.

Fig. S21. The PXRD patterns of Tb-MOF immersed in aqueous solutions with different pH values.
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Table S1. The crystal data and structural refinement parameters for Tb-MOF
aR1 = Σ||F0| - |Fc||/Σ|F0|. bwR2 = [Σw(F0

2 - Fc
2)2/Σw(F0

2)2]1/2.

Table S2. The results of spike-and-recovery experiences.

Sample
Tap Water

(μM)
ADD
(μM)

Found
(μM)

RSD
（%）

Recovery（
%）

1 - 2.50 2.47 1.74 98.8

2 0.200 2.50 2.64 1.51 97.7

3 0.087 2.50 2.61 2.13 100.9

Tb-MOF
Formula C8H8O11Tb

Formula weight 439.06
T / K 120
λ / Å 0.71073

Crystal system Triclinic
Space group P-1

a / Å 7.6875(11)
b / Å 8.5576(13)
c / Å 10.0334(15)

α / deg 107.254(14)
β / deg 93.691(12)
γ / deg 106.819(13)
V / Å3 595.19(16)

Z 2
ρcalc / g cm-3 2.450

μ / mm-1 6.000
Reflections collected 3020

Independent reflections 2068
R(int) 0.0636

2θ range / deg 6.334 to 50.016
F(000) 418

GOF on F2 1.023
R1 / wR2 [I > 2σ (I)] 0.0703/0.1277
R1 / wR2 (all data) 0.0953/0.1444

Largest diff. peak / hole / e Å-3 2.27/-1.50
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Table S3. Recent reported references related to the detection of nitrite.

{LOD: limit of detection; Ref.: reference; bpy: bipyridine; GNRs-Azo-GNPs: Griess reaction 
modulated gold nanorods (GNRs)-Azo-gold nanoparticles (GNPs); SERS: surface-enhanced 
Raman scattering; N-CNDs: (N)-doped carbon nanodots; PA: 2-(1H-phenanthro[9,10-d]imidazol-
2-yl)aniline. Rh110: rhodamine 110}

Materials Methods Linear Range LOD Ref.
Cu-MOF/Au Electrochemical 0.1 μM - 4000 μM 82.00 nM S1

m-CDs@[Ru(bpy)3]2+ Fluorescent 63 nM - 2.0 μM 18.00 nM S2
CDs-coated silica nanoparticles Fluorescent 100 - 160 μg/L 1.00 μg/L S3

GNRs-Azo-GNPs Fluorescent Up to 50 μM 0.01 μM S4
ZnO@Ag nanosphere SERS 0.1 nM - 1mM 0.03 nM S5

benzo[a]phenoxazine containing o-
phenylenediamine group

Fluorescent Up to 26.0 μM 45.00 nM S6

N-CNDs Fluorescent Up to 1.0 mM 1.00 μM S7
PA Fluorescent 0.1 μM - 10 μM 43.00 nM S8

{[Ln2Zn(abtc)2(H2O)4]·2H2O}∞ Fluorescent - - S9
UiO-66-NH2-Cit Fluorescent 0 - 800 µM - S10

Rh110@MOF-801 Fluorescent 2 µM - 7 µM 0.35 µM S11
Tb3+@In-MOF Fluorescent 0 - 70 μM - S12

{[Tb(CA)(OA)0.5(H2O)2]·H2O}n Fluorescent 0 - 15.38 μM 28.25 nM
This 
work
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Table S4. The lifetimes of Tb-MOF before and after adding different NaNO2 with different 
concentrations.

C/μM τ/μs χ2

0 415.56 1.086

0.666 320.49 1.158

1.329 258.09 1.185

1.990 214.52 1.150

2.649 183.29 1.145

3.306 160.96 1.132

Table S5. The linear fitting parameters of each S−V plots of Tb-MOF.

Volume (μL) Slope (μM-1) Standard Error
3 0.468 0.0039
5 0.474 0.0164
10 0.478 0.0046

Unity 0.482 0.0025
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