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Abstract

The post-synthetic modification (PSM) strategy offers an effective approach to overcoming the in-
herent compromise between structural stability and specific functionality in traditional one-pot
synthesis of coordination polymers. This stepwise method involves the directional introduction of
lanthanide ions (Ln3+) into the pores or specific sites of pre-constructed, structurally stable coordi-
nation polymers (CPs), enabling precise control over the luminescence properties of the material.
This review emphasizes that successful functionalization is fundamentally rooted in the rational
design of the host framework: interconnected pores with suitable surface chemistry provide mass
transport channels for Ln3+; coordinatively unsaturated sites ensure stable anchoring; and a matched
energy level between the ligand triplet state and the Ln3+ excited state supports efficient energy trans-
fer via the “antenna effect.” Consequently, the broad ligand-based emission and the characteristic
sharp emission of Ln3* coexist naturally within the system, forming an ideal dual-emission system
that lays the photophysical foundation for constructing self-calibrating ratiometric fluorescent
sensing fluorescent sensing platforms. Analytes can selectively modulate the intensity of one emis-
sion channel through interactions such as competitive coordination or energy transfer, leading to
predictable changes in the emission intensity ratio. This enables highly sensitive and selective de-
tection of antibiotics, metal ions, and small biomolecules. This strategy not only broadens the appli-
cation scope of ratiometric fluorescent sensing sensing in environmental and biological analysis but
also provides new avenues for developing sensing materials for physical parameters such as tem-
perature and pH. Future research should focus on in situ characterization of the local chemical en-
vironment surrounding Ln3+ ions and their associated energy transfer pathways, as well as the de-
sign of highly stable host materials and the development of portable detection devices, to advance
practical applications in real-world sensing.
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BRI Lo K& E ARG, 13 B’ & FREW A sl 5l N IFEFLIE A3 5108, eGSR 1 APRHK R
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SR, FLAE PRI A S Vo (i 1 22 B R A 2R 1) gk — 2B 4% L MR B 2 ) 547 R 5%
)3 Ao i, 2024 4F Chen %5 NHFH BA MM A FLEHE ) Eu-BDC MBS\ To,  HATBR ) 7 (8] 4544
AMAFT To*HIBAGIN G 8 AT AR 7 R IOR, TN 5 2R R B 72 B i R SR (kS
WE A 45K FERY, Eu-BDC@Tb & il FEan 1 1 froR[16].
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Figure 1. The synthesis procedure of Eu-BDC@Tb**
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Figure 2. Simplified scheme showing the increase in light emission by sensitization from the linker to the inserted Eu*" ion
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2.23. LEREEERFIRERLGH

PLR G RR AT HARI Lo¥ 5B A R, ZERATIRG 32 A HURCA D) = HARES(T) S HAx Ln®"
IR AS BEZL (W1 Eu3 i) SDo BEZR) A HEVLHAL, FF4ERFZ) 2500~4000 cm—' s LAEfE 22, AT SLI i R
CREBBL” R ARk A BN e & R IR 18] [19].
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i

2.3.1. FLERM S B FIcmE
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Figure 3. Schematic diagram of the synthesis of Zn-MOF, post-modification with Eu?*, and its ratio fluorescence sensing

mechanism
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Figure 4. Schematic diagram of the construction of Eu>*@MOF-1 ratio fluorescence probe, its sensing mechanism, and its

ability to repeatedly detect bright green SF (LGSF)
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3.1. ARRIEIRERBALHEIREE

AR SCATIR, Lo¥ R AR R A AOCAT IR T SR A “ REGHN” « ATIREC &4 b A HLEC AR B 25
WOBRE, 284 A BT A = A(T)), BiJS R e AL 2 Lod UL, &E57 4 Lo® HRHIE A [22] [23].
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e, MRS Lo ReRILIC 2B CEE ., A TIRmie B acE, MAARR TR E 4 m T Lo® i
RASReS, VL Re I n A AR . B, REFITECHY Ti-Lo* e 2238 % £ 2500~5000 cm™!
VAR, AR RARNRCR, X— g OEANEAE-Lo’E R PR RGBS 8.

HWR, ¥ - BRI S5 W00 B e BB . IRIEILIRAEE B IIL, A AR A
(ReEHEA) S5 Lo (Re 55244 (] BE 0BG 0 52 /NI 07 3608, (A1 0 5 1 6 B 728 e L 7RG 20Tk . (A
I, FEAESEADRL o A B AR -L® B LA R S BE 8, v R iR R EAL MR 24].

= IR RN AN R M R A T RO o TR 1 R R A e S DR R S U T AR P 8
RAReE . Lo> FFER/KEGMER &3 - ZAAHEAE, M52 R4 S OKGEE 5 g B AL 38 80k . thsth,
WA FIREE R OCH ) 2 5 AN SRR R I R s 42, BRI Lo ROGRRE, IXAE Lo’ b &b Ok
]Iz ARIE[25].

TR IR, AR Lo’ FREEALHIE T RS A R, RIULECA R 587 K5 Lo 28 15 R AE
R IAT . X R ARG, TR %2 R G e . PSR SHTERIE BiE
WT 7325, ELGT A SR e AT AT AR R 22 e TR R S B S AR A (i P B ) v UK
1M Lo>* ¥ 4f-4f BRIE BT 52 2 BF SR I AL e AR e 1 o =38 RORMI R “ I RAS 5 7 5“ WS HES”
MG, LRI E B T Y ELEER[26].
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bR e A G FEB AN S UL ARHE 5 B R LEBEAT AR I, A OB T AR NS HE S
A RARHE WGBS REH 0 A AN BUAER 22 57 SR IS R T30, TR 25 4R T B2 AR i rh g AT
MRS S EE M. T, B Lo’ 82 B BHE AR R b oI AR ER GG, 120 AT SEBUN
FrE AN T BT R s SR SAa I, £ 1 o & ORI Lo¥ B 2R & 1%
IREFHISCB, AT Bl 4 S AR B S e PR B B A N

Table 1. Reported post-synthetically modified Ln** coordination polymer sensors

= 1. BRENAREIZIRE Lo B RS YE RS

Mk & BB KA A B M) 2 AT 2 SCHR
Eu/Zr-MOF 2-APDC/Eu** TYEF K (TC) 26.7 ng/mL P KR [27]
Eu-MOF BDC-NH2/Eu®* RAAEEFHI(AGS) 3.0 x 1074 pg/mL SEAHEAEH [28]
Eu-BTB BTB/ Eu®* Cu?* 10 nM FE4 IR AL [29]
Ln-MOF HsL/Ln3* AL — 2 R 0.43 pM [ [30]

D, R ARG HORHERE « pH S 2 2 5 B AN [R] (i 2 R U, SRt
A RN N R L AR AR BT G o BN, ERE A RN R L SR A R, AR R B RGET R
e ETE, SRR BUTRAER RN . ECHRIER G Eu 2% Y-MOF AR, @iz
Eu¥/Y3 LIS I 7 EE AR MR FE AR IR, 7E~260 K I H i KA REUETE~1.2% K R R4FHTH
KEEdE e 5 SE RT3 1]
3.3. GSIHRERX RS L RATHE

rr PERE LE AR AR A ST, MR T “45h - 1816 - ThRe” 2RI RIS A 5 DhRER) K & -

(1) BCALREEE R A o

FLIEZH 5 R AL AR TR 1 W09 . = 2 SRR R AL 2 3 B
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