Open Journal of Natural Science H#AHR}2%, 2024, 12(3), 530-535 Hans X
Published Online May 2024 in Hans. https://www.hanspub.org/journal/ojns
https://doi.org/10.12677/0jns.2024.123062

al

E TP CrO R R F XM REM S

* %

MRS TR R, HOl 22

ks HiH: 2024433 7H; FHHEM: 202445 H14H; KA HM: 20244F5421H

=

Cro” fEA—ME RKHE T, ELWAEFFERERE. FEMPpEAER. &AM, cror BA8RE
MEENBOENE, KPRBWRSIUBE, FFNMEERGE. Fik, BUKFER R Cr,or RER
HEM ., ROEF4-RFE-2,6-ME — FRIEABIREEBHELTb R, ETHERRAB T —F
MLECEYITb(HL). BEITb(HL) R LAE 2 AR AR EF cr,0, I HAFBG P TIMHE DLRIEER
RS BT LA EAD T AR EERNIR, MR A0.348 pM, Cr,02 Z-TF P IB L S 3
Th3+HIRAB K. 1ENRARHERIL AR —, Th(HL)A] PLEE/K IR A Sl cr,0 .

XA
mtRot, 1B, BTSSR

Preparation and Performance Study of
CrO® Sensor Based on Water

Miao Jiang

School of Chemical Engineering, Lanzhou Jiaotong University, Lanzhou Gansu

Received: Mar. 7th, 2024; accepted: May. 14th, 2024; published: May. 21% 2024

Abstract

Cr,07, as a common anion, is commonly used as a raw material for dyes, pigments, and preser-
vatives in industrial production. However, Cr,0; has high toxicity and carcinogenicity, and

long-term exposure may lead to cancer and cause environmental pollution. Therefore, detecting
the amount of Cr,0> in the water environment is crucial. In this article, 4-hydroxymethyl-2,

6-pyridinedicarboxylic acid was selected as an organic antenna to sensitize the luminescence of
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rare earth Tb3+, and a rare earth complex Th(HL) was obtained through solvent heating. The ob-
tained Tb(HL) can effectively detect Cr,0> in water environment, and has good anti-interference

and recycling ability. The sensing mechanism and detection limit were obtained through experi-
ments and calculations, with a detection limit of 0.348 pM. Cr,0> is quenching of Tb3+ lumines-

cence due to internal wave filtering effect. As one of the most promising chemical sensors, Th(HL)
can effectively detect Cr,0> in water environments.
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Figure 1. (a) Solid state excitation and emission spectra of sensors; (b) The CIE chromaticity coordi-
nate map of sensors
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(L~ 1/15) x 100%1HH B &7 Cr,0% X Th(HL) &K HHIFE K ZLZ, 1o F 1 43 5NN Cr,03 #iJ& 545 nm 4k
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B g 2ARIKER T 545 nm AL IIRIGE R OEEREE, | ZEIN Cr,0F JERIRGERE, [M]A& Cr,0F [ EE/RIKSE,
Ksv 2K H IEAh, RAE A 30/Ksy (0 42 10 7 PGSR ERIARHEZ N 0.01, Ksy & B THE IS
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Figure 2. (a) Emission spectra of sensors after adding different anionic solution; (b) Competitive experiment for detecting
Cr,0% with sensors in the presence of different anionic solution
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Figure 3. (a) Fluorescence titration diagram of sensors response to Cr,0> (0~110 uM); (b) The relation-
ship between the Stern-Volmer of sensors and the increase in Cr,0% concentration.
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Figure 4. PXRD spectra of Th(HL) before and after adding Cr,03
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Figure 5. Excitation of sensors and UV absorption spectra of cations
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