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Preparation and optical nonlinearity of PMMA living
radical polymerization materials functionalized with

indium chloride porphyrin (Invited)

Xu Chaoyue, Ma Pengfei, Liu Dajun
(School of Chemistry and Environmental Engineering, Changchun University of Science and Technology, Changchun 130022, China)

Abstract:  5,10,15-triphenyl-20-(4-hydroxyphenyl) chloroporphyrin indium was synthesized. Using 2-
chloropropionyl chloride end-capped mono-hydroxy metalloporphyin as initiator, methyl methacrylate as
monomer and CuCl/PMDETA as the catalyst system, a new linear polymethylmethacrylate (PMMA) with
asymmetric indium porphyrin end functionalized was synthesized by atom transfer radical polymerization
(ATRP) method. The structure of porphyrin compounds was characterized by Fourier transform infrared
spectroscopy (FT-IR), ultraviolet-visible spectroscopy (UV-vis) and nuclear magnetic resonance hydrogen
spectrum (‘H NMR) techniques. Molecular weight and molecular weight distribution of the linear polymers were
obtained by gel permeation chromatography (GPC). It indicated that the molecular weight distribution was narrow
and the molecular weight distribution range was between 1.11 and 1.21. Meanwhile, the polymerization reaction

had a good controllability. By Z-scan method, the third-order nonlinear optical properties of porphyrin
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compounds were tested using a frequency-doubled mode locked Nd: YAG picosecond laser system at wavelength

of 532 nm with 21 ps pulse, the results showed that the third-order nonlinear polarizability () of polymer with

polymerization degree of 16 and molecular weight of 2414 is 1.144 x 107" esu.

Key words: third-order nonlinear;
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Fig.1 schematic diagram of InCIPor-MMA polymer synthesis
2 FR5HE

2.1 HERRAE
2.1.1  FRAFARAARAR PR F| K] 49 R AE

(1) Zr4MeiE

ML HMEREE 2 FR, F407E 1600 cm ™, 1630 cm™
Ab A 5 R 1 R A 0, TR R BRI C=C Y 45 4R B0
W, T 7E 1440 cm™ . 1385 cm™ 4b A I AL I Xof o7 b s
Wb C-N B 45 4k 3h %, 78 2920 cm™' F1 1396 cm'
b Y ER-CH; A 4 4l s, A& 1735 em™ &b C=0

Transmittance/%

4000 3500 3000 2500 2000 1500 1000 500

Wavenumber/cm™

Pl 2 AKFRAAREANNS | R L A

Fig.2 Infrared spectra of asymmetric indium chloride porphyrin initiator
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Fig.3 '"H-NMR spectra of asymmetric indium chloride Porphyrin
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Fig.4 UV-Vis absorption spectra of asymmetric indium chloride
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Tab.1 Polymer molecular weight distribution
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Fig.5 First order kinetics and conversion curve of InClPor-MMA
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Fig.6 Distribution curve of molecular weight and dispersion of InClPor-
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Fig.9 Closed aperture Z-scan normalized transmittance curves of
samples (a) InCIPor-MMA 4, (b) InCIPor-MMA,,, (c¢) InCIPor-
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