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Abstract: Perfluorooctane sulfonate (PFOS) is a persistent organic pollutant, which has the characteristics of bio-
toxicity, high stability and wide distribution, which is a great threat to human health and safety. Therefore, the de-
tection of PFOS is of great significance. In this paper, a tetraphenylvinyl derivative fluorescent probe (TPE-py) was
prepared by simple synthesis for the detection of PFOS. The molecular structure, photophysical property, detection
effect and sensing mechanism were studied by means of NMR spectroscopy, fluorescence spectrum and ultraviolet-
visible absorption spectrum. The results show that TPE-py was successfully prepared and it can detect PFOS quickly
and quantitatively based on the properties of electrostatic interaction and aggregation-induced emission by turn-on

mode and the detection limit is 0. 11 wmol/L.
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Fig.1 Synthetic route of TPE-py
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fg S 4R S R X TPE-py 43 F 45 k471 T %
fECanE 2) . 'H NMR (400 MHz, D,0) ,8(10°) :
8.58(d, J=6.6 Hz,8H),8.0(d, J=6.7 Hz, 8H) ,
7.6(d,J=8.3 H,8H),7.3(d,J=8.3 Hz, 8H) ,4. 21
(s,12H) ;"C NMR (400 MHz, d;-DMSO) ,8(10°) :
153.55,146.34,146.0, 141. 46, 132. 57, 128. 45,
124.26,47. 59,
3.2 AREERAYEMRIE

i o AR I AT T TPE-py A 3R E 1
WE 3Ca) i, TPE-py B9 #4535 7T 3k 250 °C,
UL IZ AT B A R4 iy e T .



848 & It 2 £k %545 %
O\l\OO\l\mV\Mngﬂ T A0SO
@ 2288 SalE B (h) Lo B 4 0Vs0
—_— - g s s ANATRL R S
St 2 o 1
bede l [l L
[Nl . L1 [
&2 £
1.6 1.5 1.4 1.3 1‘2 l.l l‘0 9 8 7 6 5 —;1 3 2 l 0 il 7‘2 :3 2;026019I0ISIOI7IOI(;015'014.101;$01201i()l(l)() 9IU SIU 7I0 ()IO SI(J 4‘0 3I() 2I() 1I0 (.)—Il()
f1(ppca) {1(ppea)
[§2  TPE-py:(a)7E D,0 AR B ILAR A1 5 (b) 7E dg-DMSO H A% 4 S F ik i
Fig.2 (a)'H NMR of TPE-py in D,0. (b)"”C NMR of TPE-py in d¢-DMSO
(a) 100 (b) Vnu\ :Vuzn (C)O 5k an»x :VH 0
800 ’ —0:10(
80 . —20:8
% 5 04 —40:6
” = 600 = —60:4
S - & 3 —80:20)
y £ 400 =0 -
@ H < —05:
= 4or 5 £ 02 —99:1
=] 0
20k = 200 = 0.1

1 1
100 200 300 400 500 600 700 800
7e

0 0 L L
400 450 500 550 600 650 700 250 350 450 550 650
A/mm A/nm

K13 (a) TPE-py 9 #1 J 5 Hl 28 ; TPE-py 76 A [ H B DOX/H,0 TR & 3 5] v (1 2 6 S 3% (b) A1 458 A0 -7 0L 0 i o 3% ()

([TPE-py]=10"° mol/L., A, =355 nm)

Fig.3 (a)TGA curve of TPE-py. Fluorescence spectra(b) and UV-Vis absorption spectra(c) of TPE-py in DOX/H,0 mixtures

of different ratios( [TPE—py]Zl(T5 mol/L, A,=355nm)
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(a) Fluorescence spectra of different concentrations of PFOS in 1 wmol/L TPE-py standard detection solution. (b) The re-
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Fig.4
lationship between relative fluorescence emission intensity (1/l,) and PFOS concentration (/ represents the maximum fluo-
rescence intensity of adding different concentrations of PFOS; I, represents the maximum fluorescence intensity of 1

pmol- L™ TPE-py standard detection solution; A,,=355 nm. Insent: visual change of TPE-py in the absence and presence

of PFOS(30 wmol/L) under UV light)
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Fig.5

Relative fluorescence intensity (1/l,). (a)Standard detection solution and standard detection solution with PFOS at differ-

ent pH. (b)Standard detection solution with different analyte and with different analyte and PFOS: (1)NaCl, (2)AgNO5,
(3)KI, (4) NaF, (5) K,CO4, (6) K5PO,, (7) K,SO,, (8) potassium perfluorobutyl sulfonate, (9) sodium octylsulfonate,
(10) perfluorooctanoic acid, (11)sodium dodecyl sulfonate, (12)sodium dodecyl sulfate, (13)blank (I represents the

maximum fluorescence intensity of different conditions, I, represents the maximum fluorescence intensity of 1 wmol/L

TPE-py standard detection solution, [PFOS]=30 pmol/L, [Analyte]=30 wmol/L, A,=355 nm)
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Fig.6  Zeta potential diagram of (a) standard detection solution; (b) standard detection solution with PFOS; (c) fluorescence

spectra of PFOS detected by TPE-py in sodium chloride solutions of different concentrations ( [PFOS]=0, 30 wmol/L,

[NaCl]=1, 1x10™, 1x107, 1x107, 0 mol/L; A,,=355 nm. Inset: scanning electron microscope image of solution aggre-

gate particles before and after adding PFOS to the standard detection solution )
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