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Study on the preparation and property of laser responsive PAM/BiOCI
composite hydrogel

Hu Yanchao Liu Chunlin Cao Zheng Wu Dun Lu Ying Liu Gang
(School of Materials Science and Engineering, Changzhou University,Changzhou 213164)

Abstract In the presence of bismuth oxychloride (BiOCl), using acrylamide (AM) as monomer, potassium
persulfate as initiator,and N, N’'-Methylene-bis-acrylamide as crosslinker,the laser responsive PAM/BiOCI composite
hydrogel was prepared by free radical polymerization and tested for the compression and swelling property. The
composite hydrogels were marked in air by scanning with a Nd: YAG pulsed laser beam and their laser marking
performance was investigated. XRD and TGA were used for the analysis and characterization of the laser marked
surface. The results showed that compared to pure hydrogel, the hydrogel had higher compressive strength and longer
swelling time.and the swelling ratio of hydrogel was not changed. The highest compressive strength for the hydrogel
can be obtained at 1. 0% BiOCI. The addition of BiOCI can lead to the laser responsive property of hydrogel and the
formation of black text and pattern on the surface after laser marking, and the marking contrast changed with the
increase of laser current intensity. The highest contrast of marked area was obtained at the current intensity of 17 A.
TGA data showed that the laser irradiation did not cause the pyrolysis of polymer chains in the hydrogel. X-ray
diffraction patterns revealed that the new black Bi metal was produced for the composite hydrogel after laser marking.
The black markings on the hydrogel surface were due to the generation of black Bi metal from the decomposition of
BiOCI after absorbing the laser light energy.
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