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Abstract: In this study, a fluorescent europium—based metal-organic framework (Eu-MOF) probe
is fabricated for SDZ detection via a fluorescence quenching mechanism. To achieve optimal analyti-
cal performance, key parameters including excitation wavelength, mass concentration of the Eu—
MOF probe, pH of the solution system, and incubation time are optimized. Under optimal condi-
tions, the proposed method exhibits rapid response (30 s), a good linear range (0-14 pg/mL), and
a low detection limit (0. 035 pg/mL), along with excellent recognition selectivity. Mechanism analy-
sis reveals that the selective detection of SDZ by the Eu—=MOF probe primarily relies on photoinduced
electron transfer (PET) and the inner filter effect. Furthermore, the probe demonstrates satisfactory
accuracy in real water sample analysis, with good recovery (86. 5%—110%) and low relative standard
deviation (<10%). These results highlight the promising potential of the Eu—MOF probe for rapid de-
tection of trace SDZ.
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Fig. 1 SEM image of Eu=MOF(A) and EDS analysis of C, O and Eu(B-E)
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Fig. 2 XRD patterns of IPA, EuCl,, and Eu-MOF(A), N, adsorption—desorption isotherms of Eu=MOF (B, insert: pore size
distributions of Eu-MOF), FTIR spectra (C) and TG analysis(D) of Eu-MOF
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Fig. 3 The excitation spectrum of Eu-MOF probe(A), the fluorescent behaviors of Eu-MOF probe to SDZ(B), optimization of
excitation wavelength, mass concentration, pH value of solution, and incubation time for Eu-MOF (C—F)
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Fig. 4 The fluorescence response of Eu—=MOF to different SDZ concentrations (A ), the linear relationship between the SDZ con-
centration and the fluorescence quenching rate(B) (insert: the fluorescence photos of the analytical system under 254 nm light ir-
radiation) and the selectivity of Eu-MOF for SDZ(C)

R ATk EEHE T LR SDZ B PERERT H

Table 1 ~ Comparison between this method and other reported methods for SDZ detection performance

Method Linear range/(pg ml™") Detection limit/ (g ml™") Reference
LMOF(CSMCRI-2) 0~5 0.05 [15]
Zn-MOF(FCS-1) 0~50 - [16]
N-CQDs 0~7.5 0.01 [23]
CuNCs@FA-sensor 15~1 500 12. 5 [24]
AuNPs-sensor 0.2~0.8 0.07 098 [25]
SERS 0.075~1 0.0 284 [26]
PMMA-NSs-sensor 1.25~10 0. 06 [27]

Eu-MOF 0~14 0.035 This work
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Fig. 5 Theoretical HOMO and LUMO energy levels for IPA, SDZ and other analytes
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T IIbRIE R (86. 5%~110%) ,  [R]I AR X Rif fli 22 (RSD) ¥/ T 10%.  734b, 28 7 3 SDZ ()
Fag e, MEITHAL, MOF ZREFZERGIN A O RN fds 1 R IFH) SDZ sy frkae . ik, DL EZ53IE
SET AR i MOF FREHR Ik RA 2 AR & SDZ g .

5
Eu-MOF
2.5 — stz )
—1C = 1
— OFL 4 '
2 —KAN
3 Glu
X
T 1.5+ 3]
=
£ 5
% =
é 1.0 2
0.5+
1_
0
250 300 350 400 450 o
Wavelength/nm '1 é 5' '7 '9
El6  Eu-MOF. SDZHRUHAS T80 48 SR 1 12 Tireiday
Fig. 6 UV-Vis absorption spectra of Eu-MOF, SDZ, K7 Eu-MOF | SDZ i faE M (n=3)
and other analytes Fig. 7 Stability of Eu=MOF for SDZ detection
2 bR SDZ I (n=3)
Table 2 Detection of SDZ in spiked samples(n=3)
Sample Spiked/(pg-mL™") Found/(pg-mL™") Recovery/% RSD/%
Tap water 0 0 0 0
0.1 0. 091 91.0 6.4
1.74 87.0 1.2
5 4.47 89.4 3.2

Lake water 0 0 0 0
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(5%2)
Sample Spiked/( g mL™") Found/( g mL™) Recovery/% RSD/%
0.1 0.11 110 5.5
1.73 86.5 3.0
5 4. 80 96.0 4.3
‘
3 & it

AR K T HTF 5 Eu-MOF BEHA FUE IR & SDZ Y7518 . 1% 07 13 B R A &P (0~
14 pg/mL), fHBRIKO0. 035 we/mL, BISCHLSDZ WY EPEIERIN . [W]BHZ 5 1R RE A% 2 & 43 T SEBR /K FE i
HHRE SDZ, AHIFST SR R K A SDZ 5% 58 B Hes AL B 2 it T HoR 2%
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