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Preparation of colorless magnetic particles using holmium-doping polymers
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Abstract:

The lanthanide element is an element from lanthanum (atomic number: 57) to lutetium (atomic number: 71) and
exhibit excellent luminescent and magnetic properties derived from their 4f orbital electrons. We have prepared
magnetic soft materials by doping polymer scaffolds with holmium (Ho), one of the lanthanides with a high
magnetic moment. In this study, we investigated the magnetic response behavior of Ho-doped polymers at the
interface. We also demonstrated the preparation of colorless and full-colored magnetic particles using Ho-doped
polymer. This simple and novel process using Ho-doped polymers will be useful for practical applications, such as
medical diagnostic materials utilizing magnetic separation and color electronic paper driven by magnetic fields.
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Figure 1. (a) Schematic representation of the preparation of
holmium-doping polymer brush, and their dynamic behavior
response to a magnet. (b) Photographs of glass plate before and
after construction of Ho-doping polymer brush.
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Figure 2. DLS diameter and TEM images of
(a) SiO, particles and (b) SiO,@PAAEM.
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Figure 3. FT-IR spectra suggesting coordination
of polymer and lanthanide.
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Figure 4. TEM image of SiO,@PAAEM/Ho,
and TEM-EDS mapping of Ho, Si, and O.

Figure 5. Magnetically-response behavior of
(a) SiO,@PAAEM/Ho, and (b) SiO,@dye-
co-PAAEM/Ho.



