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Fig.2

UV-Vis spectra recorded in THF at room temperature for P2 upon the addition of various

metal ions (a) and with the Sn?>* ion concentration increased (b)
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Table 1  Optical responses of polymer chelated with metal ions
P1 P2

Metal Absorption shift Ig Ky lg Ko Absorption shift Ig Ky 1g K«
ions A Amax /M A Amax /M

Ion free 380 - 370 - -
Ag” 25.0 3.53 5.75 22.0 4.43 6.53
Co** 34.0 4. 85 7.27 26.5 5. 46 6.25
Cr** 21.0 2.90 3.09 23.0 3.60 4.17
Cu®* 30.0 2.89 7.08 32.0 3.85 6. 67
Mn** 18.0 4.53 5.31 19.0 4.63 5.92
Ni** 24.0 4. 00 8. 08 25.0 4.35 7.02
Zn** 19.0 3. 00 * 34.0 5.96 *
Bi** ~1 1. 46 1.98 8.0 2.70 4. 58
Pb** 4.0 3.10 3.00 22.0 5.62 5.28
Sn** ~1 2.78 3.52 36.0 2.67 5.39
Sr** 2.0 4.16 3.71 9.0 4.08 3.58

# a new peak appeared after the addition of metal ions
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Fig. 4

Fluorescence spectra of P2 upon the addition of Cu?’* and Sn** ions
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Study of the Fluorescent Conjugated Polymers on Metal lon Sensing*

Zhang Ming Lu Ping Tian Lei-Lei Zhang Wu Yang Bing Ma Yu-Guang
( Key Laboratorory for Supramolecular Structure and Materials of Education, Jilin University, Changchun 130012)

Abstract  The effects of the rigidity of molecular recognition sites in fluorene-based conjugated polymers P1
and P2 in solution on metal ion sensing have been investigated. The structures of polymer P1 and P2 have
twisted 2, 2'-bipyridine and planar 1, 10-phenanthroline units, respectively, which alternate with one fluorene
monomer unit. It is found that absorption and emission bands of 1, 10-phenanthroline-based polymer P2 exposed
to metal ions can be red -shifted up to 30 nm, and emission intensity can be quenched up to 100% , depending on
metal ions present, which is very similar to the behavoir of 2, 2’-bipyridine-based analog P1. And P2 shows
much higher sensitivity to metal ion than that of P1. The origins of ionochromic effects of 2, 2’-bipyridine-based
conjugated polymer due to the metal ion chelation have been attributed to both conformational changes and
electron density variations on the polymer chains caused by introducing positively charged metal ions. Based on
the fact that conformational changes are not required in the ion responsive process of phen ion-recognition unit,
we demonstrate that the electron density variations play more important roles in metal ion induced red shifts in
absorption and fluorescence quenching in photoluminescence. The higher sensitivity of P2 films to metal ions
compared with P1 suggest the use of rigid units as molecular recognition sites in the fluorescent ions-sensory
conjugated polymer for achieving higher sensing sensitivity, which is also significant for studying the nature of
ionchromatic effect of conjugated polymer. The study present herein has, to a certain degree, elucidated the
nature of metal ion and polymer interactions and demonstrated a new approach to improve the metal ions sensing
properties of conjugated polymer.

Keywords: Conjugated polymers, 2, 2'-bipyridine, 1, 10-phenanthroline,  Fluorescence quenching,
Metal ions
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