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A New Polymerization Method to Prepare Water-Soluble MPS-PPV
and Study on the Fluorescence Wavelength Regulation
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Abstract A new rapid polymerization method with high polymerization yield was developed to prepare
the water-soluble fluorescent conjugated polymer poly(5-methoxy-2-propyloxy sulfonate phenylene vi-
nylene) (MPS-PPV) in the solution of NaOH/C,HsOH/DMF. The regulation of the fluorescence emission
wavelength was realized by changing the concentration of NaOH. The polymer was characterized by ele-
mental analysis and infrared absorption spectrum. The molecular weight was measured by static light scat-
tering experiments. The fluorescence spectra and UV-Vis spectra of MPS-PPV under different polymeriza-
tion conditions were also explored. The effect of hydrogen peroxide on the fluorescence intensity and wave-
length of MPS-PPV was studied, which will provide guidelines to develop the novel fluorescence poly-
mer-based sensors.
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Figure 1

MPS-PPV aqueous solution
[MPS-PPV]=5.0X10 ® molsL "'

Excitation and emission fluorescence spectra of
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Figure 3 Stability of the fluorescence intensity of MPS-PPV at
different time
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Figure 4 (a) Effect of H,O, on the fluorescence of MPS-PPV at different time, [MPS-PPV]=5.0X10"% mol-L™'; [H,0,]=3.2X107*

moleL ™" =0, 1, 2, 3, -, 20 min, pH=4.0, (b) effect of H,O, on the UV-Vis absorption spectra of MPS-PPV at different time,
[MPS-PPV]=5.0X 107> molsL™", [H,0,] =3.2X 10 molsL™"; =0, 1,2, 3, ***, 20 min, pH=4.0
1217 0.8 mmol/L. < 0.32 mmol/L a b
| -+ 0.64 mmol/L v 0.16 mmol/LL 1.2
1.11 = 0.48 mmol/L
g E 117
€ 1.0 2
[ § 1.01
E 09’ sy g |
g ./‘//'/ < “ ) ',v" . E 09
0.8 PR At £ 0.8
1 [ 7L v vY
0.7 ::-v' 0.71
(') zi é ]‘2 ](‘3 jo 0 2 4 6 8 1012 14 16 18
s (107 mol- L")

Bl 5 (a) A IS TRIAS [ B2 i A A0 S MPS-PPV 2GR IR 520, (b) A 7] B2 1 4 A A0 MPS-PPV % 3 J8E 1) 521
Figure 5 (a) Effect of H,O, on the fluorescence intensity of MPS-PPV at different time. [MPS-PPV]=5.0X10"° mol-L™'; [H,0,]=
1.6,3.2,4.8, 6.4, 8.0X10* mol-L ™} pH=4.0; (b) effect of different concentrations of H,O, on the fluorescence intensity of MPS-PPV,
[MPS-PPV]=5.0X10"¢ molsL™", [H,0,]=0.4, 0.7, 1.4, 2.0, 3.3, 5.0, 6.7, 8.3, 10, 13.3, 16.7X 10" * mol/L, =5 min, pH=4.0
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