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Abstract: Polyoxomolybdate-based coordination polymer ((4-Hap), (MogQOs)) was prepared by hy-
drothermal method and used in Pb?" detection in water environment. The fluorescence composite,
Eu@[ (4-Hap),(MogO,) ], was further constructed by doping Eu®" cations to (4-Hap), (MogOy).
The prepared composite was characterized by X-ray diffraction (XRD), scanning electron microscopy
(SEM), Fourier transform infrared spectra (FT-IR), fluorescent spectroscopy. Eu@[ (4-Hap), (MogOy) ]

was used as a fluorescence sensor to investigate the detection performance of Pb®" in water. Results show
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that the morphology and structure of Eu@ [ (4-Hap), (MogQ,;) | are basically the same as that of
(4-Hap), (MosOy), and a new red emission peak appears at 618 nm under the irradiation of 320 nm
UV light. The fluorescence emission peak intensity remained stable in water environment, and it was
quenched rapidly (8 min) when Pb*" was present in the water environment. The detection limit can
reach to 0. 036 pmol/L (7.5 pg/L), and the detection performance remains stable in the presence of
other common ions in water, which provided a new method for Pb*" detection in water with high sen-
sitivity.

Key words: coordination polymer; post-modification; fluorescence; detection; lead ions
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WAL R 25 mL AR LIEAR . BT AEWNZET . BT 160 “C YL RS KT HRA N
BB 72 he OMESHRIGE A ZE SR, K- Yt i 5B oK BT 3 . 1331 A BRIk
A, BIA (4-Hap), (Mog Os) o BB E T 9 (4-Hap), (Mog Oy ) F B Bk KA b 60 C &4
T4 6 h. FEOHTE 2R AR .

1.3 Eu@[(4-Hap)4 (Mos Oy ) JRIHI &

B 0.073 2 g EuCly « 6H, O ##AE 100 mL 19 B FCHilH B Ry 2 mmol/ L (& Ak EH 3%
W B 1 g WS 7431 (4-Hap), (Mos Ox) M R 238 2 ik 100 mL EALEHE W H . 7E 50 CHISMET
WG 24 he BEPESSHRE . B EARR 2O 8, IR B R 8 FK M C BRI 3 LA L BRZ R0
Eu™ . GRG0 EAR R K & F B T, 78 60 CMAMT T 12 h, F2EHR%Z ™Y, |
HEu@[ (4-Hap), (MogOy) ],

1.4 Eu@[ (4-Hap),(MosOy ) JHI 1 BERAE

F A4 H BRI (4-Hap), (Mos Oy J Eu@[ (4-Hap), (Mos Ozs) JHITORIE S AR A X-5¢
LATHHIN E (4-Hap), (Mog Os) Kz Eu@[ (4-Hap), (Mo O ) JH9 X-FEAT S5 1 5 A1) FH 48 5L 22 48
LLAMETEINE (4-Hap) . (Mos Oy) & Eu@[ (4-Hap), (Mos O,0) JHISR T B REM] s (e RAME T . A
AT 150 WAUT I Z LA T4 BB ZEOE g .

1.5 P #&MsLIg

Eu@[ (4-Hap), (Mog Oy ) ] XF 7K 44 v Pb*" A6 U (4 1 7 20 ) 2= R 55 20 R E =AM T, ¥
5 mg Eu@[ (4-Hap), (MosOu) T A HZE 5 mL # Pb*" (10 mmol/L) /KW H . KA | i ]
T (0~2 h) MR,

Eu@[ (4-Hap), (Mos Oz) JR I 7K (A Ph* " PEREFRSE . #4 5 mg % Eu@[ (4-Hap), (Mos Oz) JHILA
F) 5 mL ARIEEER PH KW, 0ERA 8 min, W AW P8GR B, Seabat #Rrh, DIfE
(200 r/min) XFEBGEHFATHRE, DAORFRE I D & U BEBE TR /K T 514301

2 GRS

2.1 (4-Hap),(MosOy )1 Eu@[ (4-Hap), (MosOy ) 1R 14 BERAE

Xt (4-Hap) , (Mo Oy BIZ5 4T XRD MK (B 1 (). 7E XRD K, (4-Hap), (Mog Os) Y
AU RLRE ,  HLAR B B o XRD 25T 2 i ——XF . B (4-Hap), (Mo Ous) A 808 HLE
YA IeZ T, (4-Hap), (Mos Os) BIZEAMEIEE (1 (b)) 7E 3 454 em™ '3 266 cm ™ 'Ab h KB
—NH, £LMR I, 1 700 em AT 1 000 em ™ &b IR CI4 43501y A-S 3k iE o C — C il C — N 4
AR BhIE, 600~1 000 cm ' i 1Bl PN B MR SCIG A B 4 /\AH R 125 F Mo — O Hil Mo—O—Mo # {4 4iz
i, BFSEERM, #£ pH b 2~10 BRI T, (4-Hap), (Mog Oy ) FE T4 f1 B AT . AR HC 7 2 3L 1
RN E . H [MosOy ' 5 Eo’" Z[EfFFEmRE /e, FIE Eo &1 #] (4-Hap), (Mos Oy)
FEMHE FEA BB, B 1 (b)) A AEE, 5 (4-Hap), (Mog Oy) # [,
Eu@[ (4-Hap), (Mog Oy ) JH—NH, W i B (A, HEl 2 Ev®" 5 (4-Hap), (Mog Oy ) H—NH, %



- 42 - FMRFFR (ARAFR 2022 4

A R

After detection of Pb?* Eu@|[(4-Hap),(Mo;0y)]
5 Eu@[(4-Hap),(M0;0,)] 3
s
? g (4-Hap),(M04Oy)
5 l Z
S (4-Hap),(MoyO5) g
Simulation
1 1 1 1 1 1 1 1 J
5 10 15 20 25 30 35 40 45 50 4000 3500 3000 2500 2000 1500 1000 500
20/(°) Wavenumber/cm™!
(a) XRD i (b) ZI4M3%

E 1 (4-Hap), (MosOy ) #0 Eu@[ (4-Hap), (Mos Oy ) 18 XRD FILT5b S i
Fig.1 XRD patterns and FT-IR spectra of (4-Hap), (MosOs) and Eu@[ (4-Hap), (MosOs )]
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Fig.2 SEM images of (4-Hap), (MosOs ), Eu@[ (4-Hap), (MosOy ) ] and element mapping of Mo, Eu
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Fig.3 Emission spectra of (4-Hap), (MosOy ) and Eu@/[ (4-Hap), (MosOx ) ]
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Fig.6 Performance of Eu@[ (4-Hap), (Mos Oy )] for Pb** detection
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Fig.8 Scheme of the synthesis and recognition of Pb** with Eu@[ (4-Hap), (Mos Oy ) ]
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