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ABSTRACT

In the present study, magnetic nanoparticles (MNPs), Fe3O4, were synthesized,
chemically modified with 3-aminopropyl triethoxysilane (APTES), then applied in the
preparation of magnetic-molecularly imprinted material and in the synthesis of

magnetic supported NMO oxidizing agent.

The magnetic-molecularly imprinted silica (M-MIS) was developed as a
selective sorbent for nicotinic acid (NA) using the modified MNPs as a magnetic core.
APTES and tetraethoxy orthosilicate (TEOS) were used as the functional imprint
precursor to form NA-imprinted silica. Various M-MISs were synthesized via a sol-
gel method using NA and its structural related compounds, nicotinamide (NAM) and
3-aminopyridine (3-APY), as the templates to obtain M-MIS 1, M-MIS 2 and M-MIS
3, respectively. Preliminary study showed that among the M-MIS synthesized, M-MIS

1 having NA as a template exhibited the highest selectivity to its corresponding



Vi

template, thus its recognition properties were further investigated using UV binding
experiment. When using ethanol as medium, M-MIS 1 showed the highest %Bound to
NA with good imprinting factor and provided high selectivity. Fast kinetic adsorption
of M-MIS 1 was also observed. Langmuir isotherm of NA adsorption to M-MIS
estimated the maximum adsorption capacity (Qn) and affinity constant (Ky) as
1,666.67 umol/g and 0.0382 pumol/ml, respectively. Whilst scatchard analysis showed
equivalent binding sites formed in the M-MIS 1 with Q, was 345.43 umol/g and Ky of
binding sites was 0.5208 umol/ml. In addition, the binding efficiency of M-MIS 1 was

still remained after four repeated cycles.

Poly(allylmorpholine N-oxide) grafted silica magnetic nanoparticles (M-
NMO) were synthesized for use in oxidation of organic halide. Different types of M-
NMO were synthesized by grafting the polymeric chain of allylmorpholine N-oxide
using various reaction conditions to obtained M-NMO 1, M-NMO 2 and M-NMO 3.
The reaction involves the oxidation of benzyl halides in dimethyl sulfoxide (DMSO)
under ultrasonic irradiation at room temperature were performed for the estimation of
effective loading of synthesized M-NMOs as an oxidizing agent compared to those
obtained with the standard NMO reagent. M-NMO 2, prepared by polymerization of
allylmorpholine monomer in 1,4-dioxane in the presence of acetic acid followed by m-
chloroperbenzoic acid oxidation, gave the highest effective loading 2.0 and 2.2
mmol/g for oxidation of benzyl bromide and benzyl chloride, respectively. Therefore,

the preparation method was proven to have a great influence to oxidative efficiency of



vii
M-NMOs. DMSO and DMF were found as good solvent for M-NMO this developed
oxidation. Moreover, using the M-NMO not only can facilitate the work-up process,

the magnetic supported reagent can be rapidly separated, recovered, and possible to

reuse after pretreatment.
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