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Prepar ation of a coumarin-based ionic liquid probe
and its fluorescence detection of Fe**
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( College of Chemical Engineering, Zhejiang University of Technology, Hangzhou 310014, Zhejiang, China )

Abstract: Coumarin-type ionic liquid probe [HDQ][Pgss14] Was prepared from acid-base deprotonation of
3-chloro-7-hydroxy-4-methylcoumarin  (HDQ) and trihexyltetradecyl hydroxylated phosphorus
([Pes614][OH]), and characterized by 'HNMR, FTIR, MS and fluorescence spectrophotometer. The detection
limit (LOD), specificity and resistance to metal cation interference of probe [HDQ][Pgg614] On Fe*" were
investigated through the detection sensitivity, selectivity and anti-interference experiments, with the
detection mechanism analyzed. The probe [HDQ][Pess14] Was then used for detection of Fe** in dried bean,
dried banana and jelly. The results showed that HDQ in [HDQ][Pges14], as a fluorescent signal group and a
specific recognition group, complexed with Fe*" at a ratio of 1 : 4 to form a non-fluorescent complex. In the
range of 60~600 pmol/L, Fe’* had a good linear relationship with the fluorescence intensity of probe
[HDQ][Pes14] solution, LOD=0.6 umol/L. The probe [HDQ][Psss14] Was simple to synthesize, with a Fe*"
response time of 10 s, and had a fluorescence quenching response to Fe'* at pH=2~12. The quenching
phenomenon was more obvious when the pH was farther away from 7. The probe [HDQ][Pgss14] showed
specificity for the detection of Fe'* and anti-interference ability for ten metal cations such as AI’*, Ca®", and
Cr’'. The recovery rate of Fe*" was 95.4%~106.6% and the relative standard deviation was 0.53%~2.45% in
the testing of actual samples.
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Fig. 2 3D fluorescence spectra of [HDQ][Pse14] (2) and
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Fig. 3 Fluorescence spectra of [HDQ][Pgg614] (a) and HDQ
(b) at an excitation wavelength of 336 nm
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Fig. 4 Effects of response time (a) and pH (b) on fluorescence
intensity of probe [HDQ][Pee614]
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Fig. 6 Fluorescence spectra of probe [HDQ][Pgee14] With
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Fig. 8 HOMO and LUMO distribution of HDQ and HDQ-
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Table 1 Determination of Fe*" in actual water samples
KEE  cgn/(umol/L) ¢ pw/(umol/L) [MIICZ/% RSD(n=3)/%
TR 0 2.1 0.76
100 108.7 106.6 0.79
500 526.5 104.9 2.45
HET 0 313 0.58
100 136.1 104.8 0.92
500 540.3 101.8 0.37
Wk 0 9.9 1.36
100 105.3 95.4 0.55
500 527.9 103.6 0.53

. RSD g AHXT AR M 25 o
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PHI 2.1, 313, 9.9 umol/L., H: Fe**[Al R AE
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PREE S AR, FeX IR TE 95.4%~106.6%,
RSD=0.53%~2.45%.
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