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To precisely examine the loading of capping benzoate (BA) on the hexa-zirconium nodes
of the as-synthesized BA-ZrBTB and ZrBTB, the MOF sample was digested in the mixture of
concentrated D,SO4 and dg-DMSO. The obtained 'H NMR spectra are shown in Figure S1. The
three sets of characteristic doublet and triplet peaks located at around 7.3, 7.4, and 7.7 ppm
observed in Figure S1(a) correspond to the five protons from the capping benzoate.! In addition,
the peaks at around 7.85 ppm originate from fifteen protons in the H;BTB linker.? 3 By integration,
the ratio between the benzoate and BTB in BA-ZrBTB was calculated as 1.6:1, which indicates
that there are 3.2 capping benzoate on each hexa-zirconium node in BA-ZrBTB; this ratio is similar
to that of BA-ZrBTB synthesized by the same synthetic protocol reported previously.* After the
protonation, as shown in Figure S1(b), no signals from BA can be observed in the NMR spectrum
of ZrBTB, confirming the successful removal of all capping benzoate from the nodes during the
HCI/DMSO treatment.

Tb-ZrBTB-40, Tb-ZrBTB-80, and Tb-ZrBTB-120 were also digested in the mixtures of
concentrated D,SO,4 and dg-DMSO to acquire their full 'H NMR spectra. As shown in Figure S2(a-
c), the peaks at around 13 ppm and 2.5 ppm are the characteristic signals of carboxyl groups and

DMSO, respectively. In addition, characteristic peaks of H;BTB and acetate can be observed in
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all of these spectra (also see Figure S2(d-f)). The presence of coordinated acetate originates from
the use of terbium acetate as the precursor during the installation of terbium. It should be noticed
that a trace amount of residual formate, presumably generated from the decomposition of DMF

during the synthesis, can be observed in the spectra at around 8 ppm.!
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Figure S1. 'H NMR spectra of (a) BA-ZrBTB, and (b) ZrBTB.
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Figure S2. Full "H NMR spectra of (a) Tb-ZrBTB-40, (b) Tb-ZrBTB-80, and (c) Tb-ZrBTB-120.

'"H NMR spectra enlarged from (a), (b), and (c) are shown in (d), (), and (f), respectively.
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Figure S3. EDS spectra of (a) Tb-ZrBTB-120, and (b) ZrBTB.




Figure S4. Representative TEM images of (a) BA-ZrBTB, (b) ZrBTB, (c) Tb-ZrBTB-40, (d) Tb-

ZrBTB-80, and (e) Tb-ZrBTB-120.
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Figure SS. FTIR spectra of H;BTB and ZrBTB. The characteristic peaks of H;BTB are highlighted

in orange.
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Figure S6. DFT pore size distributions of ZtBTB, BA-ZrBTB, Tb-ZrBTB-40, Tb-ZrBTB-80, and
Tb-ZrBTB-120 were calculated from the isotherms shown in Figure 4 of the main text by using

linear DFT model with slit pore.
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Figure S7. '"H NMR spectrum of Tb-ZrBTB-120. Peaks located at 7.82 ppm and 1.67 ppm
correspond to fifteen protons in BTB and three protons in acetate, respectively. Calculated molar

ratio between acetate and BTB = 4:1.
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Figure S8. Excitation spectrum of Tb-ZrBTB-120 at an emission wavelength of 543 nm. The

solution is composed of water and ethanol (v:v = 1:1). Concentration of the MOF-based solid is

0.2 mg/mL.
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Figure S9. PXRD patterns of Tb-ZrBTB-120 which was immersed in the cosolvent (ethanol and

water, v:v = 3:1, 1:1, or 1:3) for 1 h followed by the successive washing with water and acetone
for three times sequentially. Pattern of the fresh Tb-ZrBTB-120 and the simulated pattern of

ZrBTB are also shown.
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Figure S10. Emission spectra of Tb-ZrBTB-120 measured in (a) cosolvent (water and ethanol, v:v
= 1:1) and (b) pure water, collected at different time. The photoluminescent decay in (c) cosolvent
and (d) pure water, extracted from (a) and (b) at the wavelength of 543 nm. I and I, stand for

intensity and initial intensity, respectively. Concentration of Tb-ZrBTB-120 is 0.2 mg/mL.
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Figure S11. Result of six parallel photoluminescent tests of Tb-ZrBTB-120 suspended in the
cosolvent (water and ethanol, v:v = 1:1) without adding nitrite. Concentration of Tb-ZrBTB-120

1s 0.2 mg/mL.

S-11



Tb-ZrBTB-120 immersed in cosolvent
(V =1:1) with 10 pM nitrite

ethanol” ~ water

for1 h

Tb-ZrBTB-120

Simulated ZrBTB

Normalized intensity

l..l A

5 10 15 20 25 30 35 40
2 theta (degree)

Figure S12. PXRD pattern of Tb-ZrBTB-120 which was immersed in the nitrite containing

cosolvent (water and ethanol, v:v = 1:1, with 10 uM of nitrite) for 1 h followed by the successive
washing steps with cosolvent and acetone for three times respectively before drying. Pattern of the

fresh Tb-ZrBTB-120 and the simulated pattern are also shown.
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Figure S13. FTIR spectra of sodium nitrite and Tb-ZrBTB-120 which was immersed in the nitrite
containing cosolvent (water and ethanol, v:v = 1:1, with 10 uM of nitrite) for 1 h followed by the
successive washing steps with cosolvent and acetone for three times respectively before drying.

The characteristic peak of sodium nitrite is highlighted in orange.
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Table S1. Partial list of the reported photoluminescent nitrite sensors and the comparison between

their sensing performances and that of the Tb-ZrBTB-120-based nitrite sensor in this work.

Performance
Active material LOD Ky Reference
(uM) (M)
UiO-66-NH, 77 - [5]
Eu’*@Ui0-66-(COOH), 0.69 - [6]
N-CDs“ 0.65 - [7]
UiO-66-NH,-Cit? - 26000 [8]
CQD-Tb3*¢ 0.002 670000 [9]
Tb**@In-MOF - 53000 [10]
Tb-MOF 0.028 482000 [11]
U-Tb-OBBA ¢ 0.3 ; [12]
TA/11-MU-Au NDs ¢ 0.04 480000 [13]
Tb-ZrBTB-120 0.08 472000 This work

@ N-CDs = Nitrogen-doped carbon dots

b Cit = Citric acid

¢ CQD = Carbon quantum dots

4'U = 5-fluorouracil, OBBA = 4,4’-oxybis(benzoic acid)

¢TA = Tetradecanoic acid, 11-MU = 11-mercaptoundecanol, NDs = Nanodots
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