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Abstract

Fe3+, as an essential metal element in human metabolism, plays a crucial role in hemoglobin, mus-
cle, and brain function. However, when the concentration of Fe3+ is too high, it not only pollutes the
water, but also causes iron poisoning, vomiting and diarrhea, and even endangers life if ingested ex-
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cessively by the human body. Due to the high risk of Fe3* to the ecological environment and humans,
it is crucial to quickly and accurately detect them. This article selects pyridine-2,6-dicarboxylic acid
as the organic ligand and prepares a complex TbL with rare earth characteristic luminescence by
solvothermal method. TbL can detect Fe3* in the presence of other metal ions (i.e. Ag*, Al3+, Ca?+,
Cdz?+, Co?*, Cu?+, Hg?+, K*, Mg2+, Na*, Ni%*, Pb%*, Zn?*), with detection limits pM. And it has high sensi-
tivity and good selectivity. This study provides a simple and effective method for developing a flu-
orescent probe for the quantitative and effective detection of Fe3+in water samples.
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Fe¥' B 7 Z AT AR, 8 AR RN LA A= 20 20 e 45 35 & S0 SR B VR I [ 1] Bk T (Fe™)
R—MEENSEE T, SRR ERMNSFEREATER, HSE5HMBKTFRTZ ERL SR
[2]. Fe*fEfk i i Z RIACP i 2 S A ST A 25 5, dntess Jiok 55 INNThRE FIRRIVERE . 55—
M, RN Fe® 51O ITRT . FEAESRI[3] [4]. tHh 5 DAEH S WHO)IRH T P H /K Bk I b vt
4 0.3mg/L [5] [6]. Pk, Fe**ffbi B A & E L.

AR, HF LM RS, ROCEREC AR DR Z ST, Stokes Ik, KeHA K. B
TrERE R E R, MRS S G, ER R R U AP R S, R RN R
HERE THIEE. 2023 4, Bl kT2 B A FHGE S BT 3T 8RR IR A AAH,L =
2-(4-FR B IR IE)-1H-2R I [d] WK -6 2 FRT (18T AL B 5 6 J8 A WL A 42(Ln-MOFs) {[Ln(L)(H,0)s] Cl},, La(l),
Ce(2)]. 112 "N Fe® U ekt iZeasnl E R RMELr, REER, wRbEsE, KimaHl
N11x10°F143%x10° M. BFAEY], Fe* IR KHLHEE T %t LR B BH M (FRET) [7].

AR E AR R P E-2,6-— F R A HLECAR & B R A4 ToL, FEKEILR T KA b Fe® e
Do AL 9T 5 SLIRAESE T AL RS I RAUE . IR A R, ToL AR KA BRI Fe® 1)
7.

2. Kh
2.1. SKWT5E

# 0.02 mmol (3.34 mg) IR IE-2,6-— H R A1 0.04 mmol (18.12 mg) (¥ Th(NO3)3-6H,0 73 HI I A F] 4 mL
JKAT 2 mL N, N-Z H 35 HIE [iZ (DMF) FRTR S 70 v, JREAT 88 75 AL 2] 30 78 LI R EAN IR R & - 525
FREWE T 150°CH A i 12 /N, KRG AR =R, &5, MHEIEN A ERER S
¥ TbL.
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H ToL F B T RSt b, R H A HSL AR ) F-7000 525670 Y66 HIE ThL £ T
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Figure 1. (a) Solid state excitation and emission spectra of ThL at room temperature; (b) CIE chromaticity coordinate dia-

gram of ThL
1. () ThL EER THESB LML HIEE; (b) TbL 9 CIE & E 4L 4RE

FVGHFFE T ThL 76K A5 ARG I H 8 1 AR B A L] 7 1 % 107° MR X(NOg), (Fhrb X AR3E Ag™s
AP, ca**. Cd*. Co*. Cu*. Hg?*. K'. Mg®. Na*. Ni?*. Pb?*. zn*. Fe*")[IPH & T /KA. FhJS,
¥ 2 Z T+ ToL AKREFHRIMA B A A, ZEXIA 10 fTFBHES F/KIEWR, JRdsaeieist. wE
2a MIPOCSEIEIE Bor, KEBEBHE 74 ThL KIPOGR M IEARA M, H FeS HIT AL AR K
ToL f3 e i, bR szut ok i A RO W ToL BEik Bt kG DI &2 B B 1 rp Fe® s JRARTE A ()5
i Fe®*tF ThL & I KRR N 94.69% 32— 35 W ThL R 1 A 7K Aot Fpd I Fe®* (1) 7R B0 %6 e % Jg s o

AR(L): (1 — o) x 100% (lo A1 1 43 BIANIN Fe* Rl J5 545 nm AL f) & 5t 58 )

FEE 2(b) b, WFFE T A S B TAEAE IS G0 N ToL X Fe® ke J bk iR . Seah ek By, ThL
FEHABPE B T IEAF RIS L B Fe* ARG I B BB P TIAE /1, BB 230 8irh, ThL fLi&asfe
BoHERf . ATEEHUG DN Fe™, ARAZIAL TR R AT . PR ToL (& RS 1E SZBr v p 8 oy r] 4
HE R, REME B R U (1 v A T b

FEFE 3 v, BATCSR T 7E ToL B i IR FI M ) Fe™ IR A3 B M2 et ith, LAl TbL A4/ %%
XF Fe BRI RARSE . SEIGEHR R, BEEAR T PSRRI, ToL BIFMM S OCIZHR K. %
Fe W FEHAIT 130 pM I, ThL BRI TE JLT- 58 A4 0 K, BIAE Fe* IR BEQk S, 2ot RSB LT
AN, B AR 2 B E TRERER, TR AR 3 T ToL AR E K Fe™ i S R AR
9 0.97 uM. IXEESLIG S5 AN SR I, ToL a8 vl 1E R —Fh i R AL B R BT AR A 5t A
Fe*. Rk & R as TT LUK I 2 H AR 5R O N AR A, BIMEAEAR IR B T L BE S R . 7T SE b AT R . 3%
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Figure 2. (a) Emission spectra of sensors after adding different cationic solution; (b) Competitive experiment for detecting
Fe** with sensors in the presence of different cationic solution
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Figure 3. (a) Fluorescence titration diagram of sensors response to Fe** (0~130 uM); (b) The relationship between the
Stern-Volmer of sensors and the increase in Fe®* concentration
& 3. (a) fRE%EExT Fe** (0~130 uM)RIZNTEERE; (b) EREESAY Stern-Volmer 5 Fe* JREEHEMAI X F
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Figure 4. PXRD spectra of TbL before and after adding Fe®*
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Figure 5. Excitation of sensors and UV absorption spectra of cations
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