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Abstract

Project Code: DBG6080002

Project Title: Fabrication, Characteristics and Properties of Magneto-Responsive Hybrid
Materials Based on Bacterial Cellulose

Investigator: Assoc. Prof. Supree Pinitsoontorn Khon Kaen University

E-mail Address: psupree@kku.ac.th

Project Period: 2 years

In this project, nanocellulose was bio-synthesized successfully from bacteria
Gluconacetobacter xylinum. The obtained bacterial cellulose (BC) showed a hydrogel
characteristic in which the water could be evaporized by freeze-drying or oven-drying. The
BC/Fe;0,4 nanoparticle composites were prepared by simply immersing BC in the ferrofluid
solution. This simple method was proved to maintained the structure of BC and improved the
strength for the optimized nanoparticle concentration. The magnetic BC showed good response
with external magnetic fields. The other section of this project studied the fabrication of white
magnetic paper from BC nanocomposites. By synthesizing ZnO nanoparticles in the structure of
BC, and then sandwiched with magnetic BC paper, the white magnetic paper was successfully
obtained. The whiteness of over 80% and the visible-light reflectance of over 70% were observed.
The mechanical properties and magnetic response were improved.

Some portions of BC composites were pyrolyzed to change the cellulose nanofibers into
carbon nanofiber. The composites of carbon nanofiber (CNF) and magnetic nanoparticles were
achieved. The saturation magnetization of CNF/Fe;O, was higher than that of BC/Fe;0,4. The
magnetic particles were uniformly dispersed in the structure of CNF. Furthermore, it showed
excellent oil absorption ability of over 1,000% of its own weight. It can be recycled via magnetic
force attraction.

Lastly, the preparation of BC in a gel state was studied. The BC was blended into small
pieces before dissolved by a concentrated H,SO, acid. The solute and solvent were separated
before loading in a dialysis tube. The tube was immersed in water for the solution exchange. It
was then pH neutralized, ultrasonicated and centrifuged. The solvent was kept in the dialysis

tube again in ambient condition. The BC was subsequently turned into a gel state.

Keywords: bacterial cellulose; composite; nanoparticle; magnetic property; carbon fiber;
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TEM images of CoPt NCs after
annealing treatment at 350 °C (a), 400
°C (b), 450 °C (c), 500 °C (d)
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