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Selective fluorescence detection of palladium ions by
alkenyl-functionalized hydrazone covalent organic frameworks

CHEN Le, HAO Jingru, WU Lingxia, GUAN Jing, WANG Guochang, TAN Weigiang”
(School of Environmental and Municipal Engineering, Qingdao University of Technology, Qingdao 266525, China)

Abstract: As an emerging class of porous crystalline polymers, covalent organic frameworks
(COFs) have attracted considerable attentions in chemosensors for heavy metal ions. Here-
in, taking 2, 5-bis (but-3-en-1-yloxy) terephthalohydrazide as the building block, we de-
signed and synthesized alkenyl-functionalized hydrazone fluorescent covalent organic frame-
work (BB-TF COF) by using the liquid-liquid interfacial polymerization method. The struc-
ture, crystallinity and fluorescence properties of the BB-TF COF were investigated through
X-ray diffraction, Fourier transform infrared spectroscopy, solid state nuclear magnetic reso-
nance and fluorescence spectroscopy. The fluorescence recognition of palladium ions by BB-
TF COF was studied. The results showed that BB-TF COF can realize highly sensitive and
selective fluorescence quenching detection of palladium ions in aqueous solution, and the de-
tection limit was 0. 15 pmol/L.

Key words: covalent organic frameworks (COFs); palladium ions; fluorescent detection
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JR(EMEA)MA T 4 Je@ Ak 570 5% 4 Ja 17 5% B e BIR BE 1) 48 S J D0) o 48 5 1 FR BE A T 1 A0  FE2h b H
FVFRFE R (PDE) LN 100 pg/d 50 10 pg/d™ s B BRAHZE S A B £ ACHD Wi 70
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TREENE XL,

M A HUHESL (Covalent Organic Frameworks, COFs) A8 H: 26 UK L FLAR AT I e PR 47 L g
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1.1 FENERRF

AES X BFRAT Y, SmartlLab SE, H ASH 240 7] 5 {8 B AR e 27 4MEIE AN . Spectrum 100, FAE 2K
SR A I B AT RN T 5 AR g R 3R D% 1, Bruker 600 M, 7 ] 45 & S R AT FRA 7] 5 X S0 H 1
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IR 2 2, 5-WL(3- T H-1-4856) XF 78 — H BEE (BBTHD . LIS A R A FRA R 5 1,3, 5-7K = HI
(TFB) , { Ak rP BRI RN A BR 2 7] 5 %5 B SRR R (PTSA) , BeA5 BE 254 BR AN 7] s A48, BThr T35 (-
A PRA A
1.2 BB-TF COF Hy#l#&

4 8.1 mg MERLFLIA TFB M 25. 1 mg WML BBTH 2053 f# T 30 mL & H e Fl PTSA i
W, SRAEAR 60 mm. = B 45 mm MUREFRIMLA SO AE8% . 3SR A S TFB B9 & Bei il . =
IRFHE 3 min 5. #% BBTH () PTSA RS2 18 E AR M. FIRFHE 7 d J5 . IR A P 8 BB-TF
COF W, e R A 0 7 5 5 43 0 FH 25 8 /ORI DU S bk e » 11 88 108 5 43 A 3k S 3R AE
S AN 1R
1.3 SHAE
1.3.1 RS

D X ATt B RE A Cu B2 X PRI, LR 40 KV, LA 30 mA, Y E R 2~50°, 4
FEAN 1 O /min, TP 0. 02°, BeaE iR 1/8;

2) AL - W5 1 R 28 SURAR B #7 T itz e Sl T e %6 R 10 kHz, SBTRAS TR 2 s

3) fE B ARG 2T A0 O - B R A s B O S 4 IO (ATR), RSN 64, L HE K
500~4000 cm '

D) B EETT OGIEA 450 W AT, BRAE i E 4 nm, FHHEIFG 1 nm, AF B 1 s, JTREREL 1
K.
1.3.2 Sk rER AT

FREL 10 mg BB-TF COF #FEEJGHNA 500 mL 87K, Zead M 75 43 808 i3 —Fa e 20 W, B HLZ
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