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Abstract

Project Code: RSA5980014

Project Title: Advanced Functional Properties of Magnetic Bacterial Cellulose Composites
Investigator: Assoc. Prof. Supree Pinitsoontorn Khon Kaen University

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

Project Period: 3 years

In this project, nanocellulose from bacteria has been synthesized. The obtained bacterial
cellulose (BC) showed a hydrogel characteristic in which the water could be evaporized by freeze-
drying or oven-drying. The BC membrane is highly crystalline, consisting of nanofibrils with
average diameter less than 100 nm in three-dimensional structure. The different kinds of
magnetic nanoparticles have been incorporated into the BC nanostructure. The fabricated
BC/nanoparticle composites were characterized with several techniques, such as TG/DTA, FTIR,
XRD, SAXS, UV-Vis, SEM, TEM, EDS, VSM.

The study showed that the BC composite with cobalt ferrite after oven drying showed the
highest saturation magnetization. On the other hand, the BC/Fe;0O, nanoparticle composites were
prepared by simply immersing BC in the ferrofluid solution. This simple method was proved to
maintained the structure of BC and sustained the homogeneous distribution of Fe30O,
nanoparticles. The strength was improved for the optimized nanoparticle concentration. The
magnetic BC showed good response with a static or an alternating magnetic field. 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 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% was observed. The excellent tensile and tearing strength of the white magnetic paper
from BC was measured. In addition, the paper showed a good response with an applied field.

Lastly, the (Co,_,Fe,Pt) magnetic nanoparticles were synthesized by a polyol method,
with the average particle size of 2-3 nm. After annealing, the desired phase was obtained but
the particle size increased significantly. The ratio of Co:Fe had a strong effect on magnetic
properties. The highest magnetization was obtained at x = 0.50 but the highest coercivity was
found at x = 0 or 1. the final single phase. After
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