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Figure S1. TGA profiles for Tb-BTB, Tb-BTB@KH563, and Tb-BTB@ECTMS under N,

atmosphere.
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Figure S2. Luminescence decay curve for (a) Tb-BTB, (b) Tb-BTB@KHS563, and (c) Tb-

BTB@ECTMS at room temperature (A, = 322 nm).
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Figure S3. Liquid-state emission spectra of (a) ECTMS and (b) KH563.
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Figure S4. Luminescence decay curves of Eug g Tbgg9o-BTB: (a) Dy (Eu?*, monitored at 613
nm) and (b) D4 (Tb**, monitored at 546 nm). Luminescence decay curves of Eug gy Tbo.ggo-
BTB@ECTMS: (¢) °D, (Eu**, monitored at 613 nm) and (d) D, (Tb3*, monitored at 546 nm).
Luminescence decay curves of Eug g Tbgoeo-BTB@KHS563: (e) Dy (Eu?*, monitored at 613

nm) and (f) °D, (Tb**, monitored at 546 nm). All curves were measured at room temperature.
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Figure S5. (a) Solid-state emission spectra (A., = 322 nm) and (b) PXRD patterns of Tb-BTB,

Tb-BTB@KHS563, and Tb-BTB@ECTMS after 24 h in boiling water.
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Figure S6. PXRD patterns of (a,d) Tb-BTB, (b,e) Tb-BTB@KHS563, and (c,f) Tb-

BTB@ECTMS after stability tests for 1 h in aqueous solutions at different pH (1-12).



Figure S7. SEM morphology of (a) Tb-BTB, (b) Tb-BTB@KHS563, and (c) Tb-BTB@ECTMS

after stability tests in boiling water for 24 h.
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Figure S8. (a) Emission spectra of Tb-BTB recorded between 298 and 343 K. (b) The emission

intensity of the D, — 7F transition in Tb-BTB at different temperatures (298-343 K).
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Figure S9. (a) Emission spectra of Tb-BTB recorded between 197 and 297 K. (b) Emission

intensity of the 5Dy — 7F; transition in Tb-BTB at different temperatures (197-297 K). (c)

Relative sensitivity of Tb-BTB in the 197-297 K range.



(a) - (b) (C)
Z =229 - 6774.3T =
= - 25
£ = R?=0.9926
a2 = 2.0
2 = —
= e T
w_ 5 5
— z S
: g & s
: § E E
a 50 2 10
g
&
T T T T T {300 . : " - T L
400 450 500 550 600 650 700 200 225 250 275 300 200: 12205 240; 2607 280 500
Temperature (K
Wavelength(nm) Temperature (K) P K

Figure S10. (a) Emission spectra of Tb-BTB@ECTMS recorded between 197 and 297 K. (b)

Emission intensity of the D, — 7F; transition in Tb-BTB@ECTMS at different temperatures

(197-297 K). (c) Relative sensitivity of Tb-BTB@ECTMS in the 197-297 K range.
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Figure S11. (a) Emission spectra of Tb-BTB@KHS563 recorded between 197 and 297 K. (b)

Emission intensity of the 5D, — 7Fs transition in Tb-BTB@KH3563 at different temperatures

(197-297 K). (c) Relative sensitivity of Tb-BTB@KHS563 in the 197-297 K range.

(a) (b).]
3.0 4.5
4.0 4
2.51 35
—_~ o

iz 2.0 hg 307
2 N 2.5
Ly =20

w wn =
1.0 1.54
1.04
0.5 1 0.5

120 140 160 180 200 220 240 260 280 300 120 140 160 180 200 220 240 260 280 300
Temperature (K) Temperature (K)

Figure S12. (a) Relative sensitivity of Eug oo Tbgoeo-BTB@KHS563 in the 137-297 K range. (b)

Relative sensitivity of Eug g1 Tbg.9o-BTB@ECTMS in the 137-297 K range.
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Figure S13. CIE chromaticity diagram of EuggoTbgge-BTB@ECTMS at different

temperatures under 323 nm excitation.
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Figure S14. PXRD patterns of (a) Tb-BTB@KHS563, (b) Tb-BTB@ECTMS, (c) Eu0 0
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BTB@KHS563 and Eu0 oo1Tbo 999-BTB@ECTMS after temperature sensing.
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Figure S15. FTIR spectra of (a) Tb-BTB@KHS563, (b) Tb-BTB@ECTMS, (c) Euoo

BTB@KHS563 and Eu0 001Tb

500

0.999

4000 3500 3000 2500 2000 1500 1000

‘Wavenumber (cm™)

500

4000 3500 3000 2500 2000 1500 1000 500

Wavenumber (cm™)

o -
01 0.999

-BTB@ECTMS after temperature sensing.


mailto:Eu0.001Tb0.999@ectms
mailto:Eu0.001Tb0.999-BTB@ectms
mailto:Eu0.001Tb0.999@ectms
mailto:Eu0.001Tb0.999-BTB@ectms

Table S1. The detailed ICP studies of Ln-MOF and Ln-MOF@ZEpoxy.

S | Test Concentration Mass ratio Molar ratio
ample
P element (mg/L) (Ln-BTB:Epoxy) (Eu:Tb)
Tb 29.66
Th-BTB@KH563 0.034
Si 0.60
Tb 15.50
Tb-BTB@ECTMS 0.064
Si 0.58
Tb 0.042
Tb(]gggEllg()g]-BTB@KH563 Eu 0.042 0.030 0.0011
Si 0.58
Tb 34.71
TbogggE“ogOl-BTB@ECTMS Eu 0.038 0.054 0.0013
Si 1.12

Table S2. Fluorescence lifetimes for Ln-MOF and Ln-MOF@Epoxy in the solid-state.?

Initial After grafting After grafting
nitia
Sample with ECTMS with H563

T ()

T (1S) T (1S)

Tb-BTB 145.5 112 174.5

E The oo BTB Eu 506.7 517.7 549.6

u -
OO0 709 Tb 34.8 26.1 196.9

aSamples were tested at room temperature.

Table S3. Fluorescence quantum yield data for Ln-MOF and Ln-MOF@ZEpoxy in the solid-

state.?
Initial After grafting After grafting
nitia
Sample b %) with ECTMS with KH563
) 6 (%) ¢ (%)
Th-BTB 0.7 7.27 6.61
EuO.oo]Tb0.999-BTB 0.67 8.69 5.13

aSamples were tested at room temperature; ¢ is the absolute quantum yield.



Table S4. Temperature sensing data for Ln-MOF and Ln-MOF@Epoxy: working ranges (K),

maximum relative sensitivity values (S,,, % K™'), and equations.

Sample Range (K) S, (% K Equation
Tb-BTB 197-297 2.41 1=12058.9 + 3.84E7 * exp (-2.53E-3 * T)
273-343 6.18 I=5.174E6 - 14405.07 * T
Tb-BTB@KH563
197-297 3.04 I=1.98E6 - 6005.61 * T
273-343 6.85 I1=5.798E6 - 16214.88 * T
Tb-BTB@ECTMS
197-297 245 1=2.29-67743*T
Thg.999Eug99-BTB@ECTMS 137-297 4.32 A=12.8089 -0.04 * T

Tbg.990Eu,00i-BTB@KH563 137-297 2.76 A=9.7847-0.0294 * T




