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Abstract; Fe’* plays an important role in many physiological processes, such as oxygen transport, DNA
synthesis, myelin synthesis, mitochondrial respiration, neurotransmitter synthesis and metabolism. How-
ever, excessive Fe’* can induce cells to produce a large amount of + OH and result in cell damage,
which can also cause a variety of diseases, such as B-thalassemia, Parkinson’s disease, epilepsy and
Alzheimer’s disease. Therefore, it is of great significance to detect and monitor Fe’*. In this paper, a
fluorescence enhanced Fe* probe BL based on triphenylamine is designed and synthesized , and it is al-
so applied to the recognition of Fe** in real water samples. The results show that the probe BL has a

* recognition, and the detection limit is as low as 0. 165 pmol - L~'. At the same

high sensitivity for Fe?
time, upon the addition of Fe’* | an obvious change in the colour of the BL solution from turquoise to
yellow is observed , allowing for colorimetric detection of Fe** by the “naked eye”. The 1: 1 coordination
mode between BL and Fe®* is further proved by high resolution mass spectrometry. Density functional
theory (DFT) is used to calculate the changes of energy level and energy of the orbital before and after

coordination with Fe** and explain the phenomenon of its fluorescence spectrum.
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Fig.1 The synthetic route of probe BL
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Fig.2 UV-Vis absorption spectra of BL (10 pmol - L=1)
upon addition of various cations (70 pmol - L~1)
(Cal*, Fei* , M+, N2+, AP+, Gu2* | Hg*, Zn?*
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Fig.3 UV-Vis absorption spectra of BL(10 pmol + L) in
the presence of increasing amount of Fe** (0 - 75
wmol «+ L=1) (Inset: absorption of BL at 415 nm as
a function of Fe**)
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Fig.4 (a)Fluorescence responses of BL(10 wmol - L=1) in the presence of various cations(65 wmol + L.=1). (b) Fluores-

cence color responses of BL(10 pmol « L™') upon addition of various cations (A,, =365 nm). (c) Fluorescence re-
sponses of BL(10 wmol + L=") to 16 kinds of other metal ions (65 pmol -+ L™1) and Fe** (65 pmol - L™') (A, =
415 nm, A_, =550 nm) (1. Blank, 2. Fe’* | 3. Ca®*, 4. Cu®*, 5. Mg?*, 6. Ni?*, 7. AI’*, 8. Hg**,9. Zn>*,
10. Ba®*, 11. Co®*, 12. K*, 13. Na*, 14. Ag*, 15. C**, 6. Cd**, 17. Li*, 18. Ph**).
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Fig.5 Fluorescence titration of probe BL(10 pmol - L") so-
lution with gradual addition of Fe’* (0 — 90 pwmol -
L=") (Inset: fluorescence emission of BL at 550 nm as

a function of Fe’* concentration) (A, =415 nm)
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Fig.6  Benesi-Hildebrand plot of BL(10 pmol + L") based
on 1: 1 binding stoichiometry with Fe** (A, =415
=550 nm)
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Fig.7 Effects of pH on the fluorescence intensities of BL( 10

nm, A em

pwmol + L") in the absence and presence of Fe®*

(75 pmol - L=1) (A, =415 nm, A, =550 nm)
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Fig.8 The response mechanism of probe BL of Fe®*
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Fig.9 The molecular geometry, HOMO and LUMO orbital distribution and the corresponding electrical energy were optimized

before and after the probe BL complexed with Fe®* .
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REHRFEH]0.114 15 eV, 755 F* HiRWZ )5, BL-
Fe’ * ) HOMO 322531 AEWE Wy | i R AT Fe? *
e 7E R M R 2 R bk b %) 43 A B /D T BIL-
Fe' * ) LUMO 32243 Aii /EBE W} i KA Fe? * NI
= N S N/ B S o (TR 1 AL 5 (O
MO 1 LUMO #iEREZ 224 0. 084 00 eV, H T
BL-Fe’ * [HLIE R 25 /N T BL LA RES 2,
FI LRSI EE R AELLR X 5 SR A AR &
3.5 EBR/K#EEH Fe'* B

ST BIERRE BL W AE N G 5, AR A
SRR 24 M A T IS (R K FPORIRIR B Fe +

(10,50,100 wmol - L~") BEAT TME, Fr A IlsE
IKFEH Fe? * {1 MR I E 98.3% ~103.5% 2
], S5, 44T BL BEAE Y H T SEPRK A
Fe * (1 s A, HA FE LA N A A

4 %

-

ARSCBETF I AT —Ff LA =25 e Ry B AR 1
Fe® * IR MR BL  IZ 4R EE X Fe + By 1)
AR R UE 52 0 pH & S R 47
HIREREPE DL e i e AR a8 1, FLR I BRI =
0.165 pmol « L', [FIB, INA Fe * Ji5 ¥ W 1 5

R1KEER P’ RER JEBI K A, BEAEIAE BRIR I 2L

Tab.1 Determination ofFe®* in different water samples B S A R R R g — A T A S
Sarm] Added/ Found/ Recovery/ Fe? * 4 1: 1L o PSR pR S DFT) T
Yamples » YN Y 2| PN 3 3]

P (pmol + L=1) (pmol - L°1) % THARB Fe * 15 HE BE 2R L RE B AR £k T i

10.0 9.89 98.9 THAOUEE R ARG . A xR

Tap water 50.0 49.01 98.0 BRI T SEBRAK R Fe? * B s

100.0 103.51 103.5

. 10-0 1021 1021 ASSCHMIE SO e 5 o L BN T A 2

Bottled water 20-0 49.68 99-4 Hitik : http . // cjl.lightpublishing.cn/ thesisDetails#10.
100.0 98.28 98.3
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