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A TEBCR DK 335 nm, B4 10 nm AOSETT,
IZAE PO, TR 3 HCFE, 1E
Hhas PO IRZE. HIBGKE N 1.0x10 2 mol-L ™" A4
A VS, )T A5 G 0 28 FRR O v 28 12 b 2
Jin 20 uL AR, e B A Y IR S4EE R
WIRA Z R DGR, MALE T 9 R[] iy 4k
R, fEE: D-IZBRES(VBs) . PiRMAR(VC). 4k
# Bo(VBg). 4EEZR E (VE), 4E4EE Ka(VKy). ME
IEIA R ER(VB,) . MIBR(VBs) . 4E4: K B, (VB)). B-
I8 NER(VA). ARSI R E T 3 IRE
BN, BOPISE A s 4.

SR R YA R AR vk, FERER RN
335nm, Be4EHR 10nm BT, PRI
MEASLE. AW 1.0x10 2 mol L' i &
VSR W EAE G A VAL 5 I AT AR VAU 19K
R, PRSI AT 3 IREE K,
BOEYE e 28, — T 9 R BT
R, 0l MIaHRAZ), ZKATNHEER
(ACT). NP E(CIP), FLAHREROC), HER
BAPC). FRIRIUIRZ (TCH), KIBHENHH(CF). ok
M2 RI(NFT). PEAH PYAR(NFL).

1.4 ShikgHmE

Eu-MOFs 19 X ST EHETE Rigaku
R-Axis Papid %! X G2 5 STl il Ay S5 6,
1B Mo K, 5148(1=0.071 073 nm)ill5E, i FXR
FH /Oy R CE S, @i L, R 256 1%



72 TR RFZHR (FTRR) 2023

W 0 T A5 2 B AT B I IR GE, S AR B 45
FaFNAS TR 43 5158 318 SHELXL-2016 F1 SHELXS-2016
TR A TA ARG 1. b IR G5 49 38 i VL AT,
Xof 45 i) S UL DR AR U B A AL bR
LS MR/ N TR TR IE. MG S AR B B
PRAFTESIRT S AR5 22, CCDC i 50 2254339.

2 #HR5IE

2.1 SR&AmE

[Eux(SDBA);(H,0),]- NMP S L5+ 73 B B,
Eu-MOFs J& =#thFR P-1 2SR, SIS o=
1.2472(3) nm, b=1.4872(3) nm, ¢=1.651 8(3) nm, o=
75.44(3)°, f=73.27(3)°, y=65.43(3)°. AXJ Rl
A 2 AN BT B’ TR 3 > SDBAT LA,
W 1), WAHEFERLL 8 LA 5
R FHEFTAE R, TR T OBUNE = fbs A A ke 7.
Eul—O YKL FE A 0.229 0(3)~0.276 9(3) nm,
Eu2—O A AERI N 0.232 5(3)~0.269 8(3) nm, 5
SCHR[2 1HRE B9 Bu—O 48 K5 FRI AR A

3R B 6 NERIEIS HELAL, il AR
FIBCAAL S A 208 B F45 A & 08, 010
BRI AT 44 L1, &4 09.013 BftiAfs A L2,
&H 05, 06 ffi4 -k L3). Hob L1 5 L2 fficfiz
BN wan’ A1’y L1 =S RIEAFB A Bu™', 5
—IRRIEEEA—A Bu’y L2 WP 5
AN JRAES TR, At L1 A L2 54 @ e B 1A
PLAE FIFE B T 15 [100] TG FR 4E A 1) — 4k 4 R 25 4,
WA 1(b)F7R. L3 BIRLAE N wan’®, A HLRLIARRY
SRS E ERATTE, DITCRIER S &8 56
BT RARNL, IIMEETE = 4E 4549 (F 1(c)).

=

cere
Qowvm

012 019

(a) BLEMIARFRETT

(©) Tt =4ttty
E1 EEMHFEERE

22 RAEMMR

e N IR A P AR & e iEan E 2
FR. Y4IMAR 335 nm B, 7E 590~680 nm i
B HBL T Eu BOERAE & B 06, SRTCAL R SR
KAATEE T H,SDBA FCAAMHE 548
S F(LMCT)Mi 51 & 1Y, A4 B’ BRI AN, n
BB B b, U R 1B ECDe—
TF)E RS, AR o BEe’ SR, W
HL 0 B 1 IR 1E CDo—"Fo) & H 2156, & B Eu-
MOFs 7E4MNERST R RIS @k 5, W
IRAT 0, Jf HIHAE 614nm (CDo—'F)4bF1 590 nm
(CDo—F )b 35 HAT FLARHR 14 % 5, L4 B 1
AAUAFAETF S 0, WA TR .

600
500
EM
400 EX
3
£300
2
E00f
100
ol
400 450 500 550 600 650
WK /mm
2 BEMERE THERRILLE

23 HAFERA R
N T BT Eu-MOFs 1R



55 6 1 W, & BT 4,40t IR IR IR SRR 1A HUESE R SO AL B EREDTST 73

FRTYELE FR AR RCR, 35 T 9 Rl A= 200

BC5 W0, A5 BRI 2R (B 3(a),
Izl ke BEX (B 3(b)). IEH T LA H,
AR TR B B8 A A 2R 008 C6 0 B8 R G A AN [] Y
SN, YIEARAOLREA —E BTN RE, (BT R
HARERIR, HA4ER By MBLEWHOL ™ E
THONW BRI BCR.

400 F,

300 Jr..

B /(a.0.)
3]
3

100

500 550 600 650 700
Wk /mm
(a) PO

400

300

SR /(a.u.)
[\
S

281 VE VBs VA VB, VC VB¢ VB; VK; VB,
(b) AotIRE

B3 EEVERR%EERRRPIRLIEMEARE

XTYEA 2 By XA PG EE—25 1)
W5, 89 E i e SE R IE T RCA P e
TR B BEARS R, M E T RC AW e E % By
e BEVE LR 0~2.96% 10 mol-L ™' T 9561, R
SRR YA K By BN A 9 CRCR 15
R, RAES 3 K, BOFHER 219 (A
4(a)). AANFIRELGEAR By MRS Y9GS R

AL, FERHE T Ind GRiingesE R By RELA
Yk EsREERY H AR XPEUE) 5 G- 3R By W BRI
RAFRZeEIC R (B 4(b)), Bt ik B8 B AS W 38 o,
HoHe e B R Z W ss, H X RL A& Wi o e
KA AT R FLRAE T y=5.96199-0.0868x (R*=
0.993)i A7 o b, AEAS ) BR A X5, /ﬁ
TR BRI E R By KRRy 2.47x10°°

mol-L ",

500
Mg m 2 uk
0 B8
400 2.96x10* mol-L™!
’;:\300
S
)
Eooo b
100 \\
0
500 550 600 650 700

Wk /mm
(a) #iAE & Byl P ELA PR ZOhEE

R*=0.993
¥=5.96199-0.0868x

In/

0 S0 100 150 200 250 300
WRIE/(10 mol-L™)
(b) Inf 544 % By WS LR PERIS
B4 %ERB,KEXNRAWHZMER

2.4 FAEF RN B

T 9 MR A 2K IR S 5 A
S BOBRAE A TN, 32O R 5(). &
Wiyl J, ARSI ZRIET, AR R4 ZXT
W5 1 73 B 9 LI I M B3R I 4 - NFL<
CF<NCT<ROV<TCH<NFT<PC<CIP<AZ ([&] 5(b)).
PN INYE S iR A SN TR R+ SO IWER 7/ D) it



74 TR RFZHR (FTRR) 2023

JE7HE T AR R PO KSR,

400

B /(an.)
g

200

100 |

500 600 700

WK /nm
(a) LI
300
200 ]
g
=]
=
100
0 L L
2SH CF ACT ROC TCH NFT NFL CIP PC AZ
brER
(b) KIGoRBE KRR 335 nm)
B 5 BEYMERNRNEERRFHRINAIGFEL NEE

PR, 3 28 A i A SR T LA
Xif 9 AL IR e FE R H B, e T G A 7E BT AT
TR R 0~5.34x10 mol L™ A3
T, WL AN ) 1) B A R 2RV ROV A
SRR IR, HAIEE 3 R, BOFHEA S
FHTE(E 6(a)). AN R BT 25 25 R X Bl A o8
FEHTEREM T, Inf G INPTE 8 R RL A A
SR EE 1) E AR 5 P47 B R R R 4T
FIZEPESE R (B 6(b)), AIRAFBARILEIE AR y=
2.40014-0.0145x (R*=0.998)i4 743 4. Wl W, Bl
BT 43 B 2 R B () R TR i, TC 4 B 9 5 T
614 nm AbZHRGS, EHRE MM XRRL. MR
Pk BR AT, HAT 98 IR 1) Bl 5 2R A
HFR S 1.48x10 ®mol- L7

300
Mgk 3T
BE 0 6 3
5.34x10”° mol-L"!
200
3
G
X
e
100
0 L L L L ]
500 550 600 650 700 750
WK /nm
(a) BI2raE RIEWOPECA P eois
a4k R*=0.998
’ y=2.40014-0.0145x
22}F
220
1.8}
1.6}

(; 1;) 2IO 3I0 4I0 5I0 6IO
WRIE/(10 mol-L™)
(b) Inf ST 258 2B IR A
B6 MIFBERREMNESWHIZINER

2.5 RAMBIMERL

MR SCHR IR 18, e K H b LR A 5|
A (1)MOFs L5558 5HE; )67 Sl 1
(PET); ()% ILIR fE =45 B (FRET)™ ™. [H )it
ARSCHAT T — IV SERARIRIT IO K AL,
Bl 7(a) N [Eua(SDBA)3(H,0)]-NMP 5 i Jif 4] )
PXRD K3, Hrp 528" Frigfsie micamR s
UKL B, IR IR AT 7.9°, 8.3°, 9.3°
AEHIRT S IEEIN O%, BCE W 2 b ar a R R S A
PG, 4R By RIS RS Y RHIEIE T
REALERA L, SRSV YR B, Bk
PV A A Y HR SRR, FI, Eu-MOFs
Xof B 7 g 2R R PE MR N T RESE T MOFs 4fifh
HAYHRTIRIG. 70N BAER
AR By KIS IMBOBOERE, MEHA] U H,



5 6 3]

W, & BT 4,40t IR IR IR SRR 1A HUESE R SO AL B EREDTST 75

YELER By SHCH WIS SNROEAT W] B 1 B,
bl arde R 5 HAAEES. Hil, REERER
A RESEREFRPERR N AE A= 3R By DN K B FE AL

5x10*p

4x10*F | l | AZ

w
X
—
(=
=
T

B /(a.n.)

VB,

2x10*

1x10*

10 20 30 40 50
200(°)
(a) FEAYHEET/K. AZ, VB HERIZ G ) PXRD Kl

0.6
05t

I,
041y

03}

W HsCRE

02F

0.1F

ok

-0.1 . . . . )
200 250 300 350 400 450
K /nm

(b) FL&W). AZ. VB KR SNRIOES

B 7 FAWERRERRSEER PXRD Lt
3 g

AR 4,4 - B T — 4 H R S5 s IR 6 (11D
SN T — s TR + 4 R HUREZE AL RE, I
WFFE T IR [ v B 4t A= 3R St A Z I e S
SR EE R R, ik R By AR A R X B
PPCPs X} it 5 W1 2 38 B B DO Ky, H
AT AR R, 2351k 2.47x10°° F1 1.48x
10°mol-L™". Eu-MOFs 1 J—FhZ2mi i 5 6 14 2%
TR LU YA K By MB35 25 0 1 R i 1k
P SR

BE3CHEk:
[1] Y MM, Li H X, Xie J Y, et al. A descriptive and
comparative analysis on the adsorption of PPCPs by

molecularly imprinted polymers[J]. Talanta, 2022, 236:
122875.

[2] Li J X, Guan Q L, You Z X, et al. Achieving
multifunctional detection of Th* and UO,*" in the
post-synthetically modified metal-organic framework and
application of functional MOF membrane[J]. Advanced
Materials Technologies, 2021, 6(7):2001184.

[3] YuHH, ChiJ Q, SuZM, et al. A water-stable terbium
metal-organic framework with functionalized ligands for
the detection of Fe** and Cr2072’ ions in water and picric
acid in seawater[J]. CrystEngComm, 2020, 22(21):3638-
3643.

[4] Guo F, Su C H, Fan Y H, et al. Assembly of two
self-interpenetrating metal-organic frameworks based on
a ftrigonal ligand: Syntheses, crystal structures, and
properties[J]. Inorganic Chemistry, 2020, 59(10):7135-
7142.

[5] Samanta P, Let S, Mandal W, et al. Luminescent metal-
organic frameworks (LMOFs) as potential probes for the
recognition of cationic water pollutants[J]. Inorganic
Chemistry Frontiers, 2020, 7(9):1801-1821.

[6] EHLR, AWK, 2R, . RAH A HTRI KA &
FosE Zn(I)4: @ A HUESRER RS 72O IRE 7). ik
AR (SRR (FHE ), 2023, 62(1):142-148.

[71 Yin H Q, Yin X B. Metal-organic frameworks with
multiple luminescence emissions: Designs and applications
[J]. Accounts of Chemical Research, 2020, 53(2):485-
495.

[8] Melfi M T, Nardiello D, Cicco N, et al. Simultaneous
determination of water- and fat-soluble vitamins,
lycopene and beta-carotene in tomato samples and
pharmaceutical formulations: Double injection single run
by reverse-phase liquid chromatography with UV detection
[J]. Journal of Food Composition and Analysis, 2018, 70:
9-17.

[91 Han R W, Zheng N, Yu Z N, et al. Simultaneous
determination of 38 veterinary antibiotic residues in raw
milk by UPLC-MS/MS[J]. Food Chemistry, 2015, 181:
119-126.

[10] Emrani A S, Danesh N M, Lavaee P, et al. Colorimetric
and fluorescence quenching aptasensors for detection of
streptomycin  inblood serum and milk based on
double-stranded DNA and gold nanoparticles[J]. Food
Chemistry, 2016, 190:115-121.

[11] Huang L, Tian S L, Zhao W H, et al. Electrochemical
vitamin sensors: A critical review[J]. Talanta, 2021, 222:
121645.



76 TR (PR ) 2023

[12] Losoya-Leal A, Estevez M C, Martinez-Chapa S O, et al.
Design of a surface plasmon resonance immunoassay for
therapeutic drug monitoring of amikacin[J].Talanta, 2015,
141:253-258.

[13] Wu S Y, Min H, Shi W, et al. Multicenter metal-organic
framework-based ratiometric fluorescent sensors[J].
Advanced Materials (Deerfield Beach, Fla), 2020, 32(3):
e1805871.

[14] 2R, BRK, 5kZ, 4%, Cdl-phen/bpy & FIFUAZR H

CAADBCEWIHIE I ARG K SO AL EAERERSE D).

FR2E T, 2022, 44(6):846-849.

[15] Shi Y X, Wang Z B, Meng T, et al. Red phosphorescent
carbon quantum dot organic framework-based electro-
luminescent light-emitting diodes exceeding 5% external
quantum efficiency[J]. Journal of the American Chemical
Society, 2021, 143(45):18941-18951.

[16] Fu Y, Zhang R, Lv P, et al. Eu-based metal-organic
framework as a multi-responsive fluorescent sensor for
efficient detecting Cr,O;* and tetracycline hydrochloride
[J]. Journal of Solid State Chemistry, 2022, 306:122724.

[17] Wang Q, Li X C, Yang K, et al. Carbon dots and Eu**
hybrid-based
oxytetracycline detection[J]. Industrial & Engineering
Chemistry Research, 2022, 61(17):5825-5832.

[18] Sun T C, Wang P, Fan R Q, et al. Functional microscale

ratiometric ~ fluorescent  probe  for

single-phase white emission lanthanide MOF for tunable

fluorescent sensing and water quality monitoring[J].
Journal of Materials Chemistry C, 2019, 7(12):3598-
3606.

[19] Wang C Y, Wang C C, Zhang X W, et al. A new
Eu-MOF for ratiometrically fluorescent detection toward
quinolone antibiotics and selective detection toward
tetracycline antibiotics[J]. Chinese Chemical Letters,
2022, 33(3):1353-1357.

[20] Wang X Q, Ma X H, Feng D D, et al. Four novel
lanthanide(III) metal-organic frameworks: Tunable light
emission and multiresponsive luminescence sensors for
vitamin B¢ and pesticides[J]. Crystal Growth & Design,
2021, 21(5):2889-2897.

[21]Liu J Q, Li X L, Han Y D, et al. Synergetic effect of
tetracthylammonium bromide addition on the morphology
evolution and enhanced photoluminescence of rare-earth
metal-organic frameworks[J]. Inorganic Chemistry, 2020,
59(19):14318-14325.

[22] Yao S L, Xiong Y C, Tian X M, et al. A multifunctional
benzothiadiazole-based fluorescence sensor for Al*", Cr**
and Fe*[J]. CrystEngComm, 2021, 23(9):1898-1905.

[23] Chen M, Xu W M, Tian J Y J T, et al. A terbium(iii)
lanthanide-organic framework as a platform for a
recyclable multi-responsive luminescent sensor[J]. Journal
of Materials Chemistry C, 2017, 5(8):2015-2021.

Rare-earth organic framework based on 4,4’-sulfonyl group dibenzoic acid
ligand and its fluorescence sensing properties

ZENG Cheng', LIU Nan', WU Zhen', LU Pei', ZHENG Huiling', XU Wei'?
( 1.School of Materials Science and Chemical Engineering, Ningbo University, Ningbo 315211, China;
2.State Key Laboratory of Energy and Environmental Photocatalysis, Fuzhou University, Fuzhou 350116, China )

Abstract: A new metal-organic framework (MOF), [Euy(SDBA);(H,0)4]-NMP (H,SDBA=4,4’-sulfonyldibenzoic
acid; NMP=N-methylpyrrolidone), has been successfully synthesized under solvothermal condition. The
complex is characterized by PXRD, PL and UV-Vis. The X-ray single crystal diffraction analysis reveals that the
compound has a three-dimensional structure. It has some desired fluorescence properties and can achieve highly
sensitive and highly selective fluorescence quenching detection with vitamin B, and azithromycin in aqueous.

Key words: metal-organic frameworks; 4,4’-sulfoyldibenzoic acid; fluorescence sensing; vitamin By; azithromycin
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