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Abstract: The rapid development of modern agriculture generally relies on the massive use of pesti-
cides, which also become the main organic pollutants in the environment due to the structural stability
and high toxicity effects of pesticide molecules. In this study, IRMOF-3 with high fluorescence effi-
ciency was prepared by a simple and rapid room-temperature synthesis method, and then applied to the
fluorescence detection and analysis of the toxic neonicotinoid pesticide, nitenpyram (NIT). The results
show that the prepared IRMOF-3 is a pure-phase crystalline material with stable photoluminescence at

427 nm; The blue fluorescence of IRMOF-3 can be quenched quickly by NIT in the aqueous environ-
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ment, which shows a good selectivity and a strong anti-interference ability among many interferences.

The fluorescence analytical method developed by this method showed a significant correlation in the

concentration range of 0~38 umol/L of NIT, and the limit of detection(LOD) was as low as 0.35 umol/L.
The spiked recoveries demonstrated that the method had good recoveries (95.16%~106.51%) with the

relative standard deviations (RSDs)< 6.68%. The analysis of the multiple characterization results indi-

cated that the fluorescence detection mechanism mainly refers to the energy competition absorption of

NIT for the excitation light. In addition, the fluorescence quenching due to electron transfer is also one
of the fluorescence detection mechanisms of IRMOF-3 for NIT. In conclusion, IRMOF-3 based on

fluorescence analysis has realized the detection of NIT with high sensitivity, which provides a simple

and reliable analytical method for the future detection of NIT-type pollution in water environment.

Key words: IRMOF-3; nitenpyram; fluorescence detection; energy competition absorption; electron

transfer
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it 11 v R A% SRR N, G N B TT 3K 0.738 nmol/L
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Fig. 1 Schematic illustration for fabrication of IRMOF-3

fluorescence probe for NIT detection
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Fig. 2 Characterization of morphology
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HIZR I, CN.O M Zn M RIEY E TR A,
XF IRMOF-3 i FT-IR Y615 #4753 4 (&1 3b) , A] A3z
T3 484 F13 360 cm™ Y A¢ A WA 43 ) X6F 07 A1 e 1)
AN BRSO R 4 R S i, 2 95001 656 Al
1577 e DU 43 S %6 0 T C—H B ga 4R 30 . R 3
1) C—O fift 47 ¥z 2l FI A 20 N—H /9 25 i 9= 51
1416 F11 373 em™ W J& T8 ¥ B 2L 19 4R s I (%

MAE,2022) ] WEL R FE 765~1 256 em™ J& T
TR 2R TR A i R 2T, 1 473 om B
) 22 S W WS s U] U J T Zn—O YRR AE IR (Ray et
al., 2016) . &l 3¢ i XRD &%, IRMOEF-3 {ii T
7.8°.9.9°  13.9°F1 15.6° {4 R fiF AT 59 06 43 1] X6 vz F
(200) .(220) . (400) F1(420) 1y 4 4 & 1 5 SCEk R E
— 8, VA T 4l A (9 IRMOF-3 (Rather et al.,
2019; La et al., 2023) . i FH#E 50 B T 4 kL 7E
25~800 °C'F Ry B it 2k (181 3d), Btk Al 73k
3K BE: 551 BB (25~140 °C ) Y i 2 0 2k A
26.27%, WAL R = LR R . 52
B Bt (140~362 °C) 1y BT it i K 0 13.96%, FEH
A HLE K DMF /) 78 & 1% o 565 3 By Bt (362~
800 °C) F i F 1125 M 25.02%, FEIANH T A HLi%
AR W 25 AR E 4L Y15 (Guan et al., 2023) .
TRBEALTF 140~362 °CHT, BRIEF /T8, 4544
PRFFfRE , IRMOF-3 7E#K 43l FE Ju L L-F- Jo i 2%
A H 2 IRMOF-3 A9 #Afif il B2 R 362 °C, HAT R AT
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Fig. 3 Characterization of structure
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Fig. 4 Characterization of fluorescence properties
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Fig. 5 Optimization of detection conditions
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Fig. 6 Fluorescence detection experiments
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Fig. 7 Characterization of detection mechanisms
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Table 2 Detection of NIT in actual water samples
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