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PO, lons Detection Based on UiO-66-NH,@Eu-MOFs Ratio Fluorescent Probes

ZHENG Jiahong, ZHOU Yan
(School of Materials Science and Engineering, Chang'an University, Xi‘an 710061, China)

Abstract: Using blue-emitting UiO—-66-NH, with red-emitting Eu-MOF as fluorescence groups, a ratio fluorescence probe
(UiO—66-NH,@Eu-MOF) was constructed and successfully applied to the determination of trace PO,> ions in environmental water
samples. A ratiometric fluorescent probe for the determination of trace PO,> ions in environmental water samples was constructed
via combining blue-emitting UiO-66—NH, with red-emitting Eu-MOF. As PO,> ions concentration increases, the coupling of PO,>
ionswith Zr* ions in UiO—-66-NH, leads to a weakened ligand—metal charge transfer effect, effectively restoring the luminescence of
UiO—66-NH,. Also, an intense coordination of Eu®* ions with PO,> ions can hinder the ligand—-metal energy transfer, destroy the
"antenna" effect, and lead to the quenching of Eu—MOF fluorescence. Under optimal conditions, a ratio of the fluorescence intensity
at 445nm to the fluorescence intensity at 633nm is linearly related to PO,* ions concentration in the range of 1-12 pmol/L. The
sensor constructed has a good selectivity and accuracy, thus providing an effective way for the rapid detection of PO, ions.

Keywords: fluorescence; phosphate; ligand—metal charge transfer; ligand—metal energy transfer; antenna effect
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Fig. 3 SEM and TEM images of UiO—66-NH,, Eu-MOFs, UiO—66-NH,@Eu—-MOF
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(b) Linear relationship between fluorescence intensity ratio (Fass/Fess)
and PO,> with different concentrations

KI5 5 IR i[5 P R 2 1 G 24 T 26

Fig.5 Fluorescence response spectra and linearity of ratio fluorescent sensor
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Table 1 PO,> detection limit of the present sensor in
comparison with other reported results

Linear range/ LOD/

Sensing method ~ Sensing probe (@mol-LY  (umol-LY Reference
Luminescence  (PAA)-Ca (Eu) 23-1000 23 [25]
Colorimetric MB@ZrHCF 10-100 2.25 [26]
Fluorescence ~ CDS/QDs—Pb** 0.8-50.0 0.8 [27]
Fluorescence UiO-66-NH,@Eu— 0.67-12.00 0.67 Thiswork
MOF
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HEINNIE T 10 mL 9 B SRR R M PO,™, 75
BRF POSWREE(L, 3, Sumol/L)IEw. 5,
R LR AR B 2 KRR 1 PO, B . TR
SERmEK 2 frow, WP R O6 R B AN (D)
o, S HIREEOE, RS BRI BE 1) L AE a2
IAR ECER, AT LA R 3 ANRE R B PO, AR I (5] i

®2 SLRREESRT PO RIME
Table 2 The determination of PO,> in actual sample

Samples  Spkied/(umol-L™) Found/(umol-L™) Recovery/% RSD/%

Water 1 1 1.02+0.01 102.3+0.03  0.53
Water 2 3 3.15+0.03 105.5+0.03 0.36
Water 3 5 5.18+0.04 103.7£0.04 0.24

RSD is relative standard deviation.

FYFEAE 102.3%~105.5%, HH X} b o 22 50 N
0.24%~0.30%.

3 i

FIF T UiO-66-NH, fl EL-MOF ¥y % T L 5%
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FEARE ORI, FFIRER T % R PO ERA 1 Ra e
PR B PO R (5], PO UiO-66-NH,
H) Zr—O H#E 2 = A A, T LMCT
RN REE, MTTA R R T AR A, S
UiO—66-NH, 5% 61 38 55— 51, PO, il
Eu-MOF 1 Eu® A3 IE 245 AL L LMET 2503,
IXBIR T R LR 5N -3 B E-MOF [R5 # K,
M 445 nm 5 633 nm 4k (1975 65 B R A AR Ak ik
BRI H 8.
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