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ABSTRACT

Name: Soliman Mehawed Abd EI Latif Soliman.
Title of thesis: Chemically induced graft copolymerization of some vinyl
monomers onto carboxymethyl chitosan

Degree: Master thesis, Faculty of Science, Cairo University, 2010.

Carboxymethyl chitosan (CMCh) has been prepared. The degree of its substitution
and elucidation of its structure were determined using elemental analyses and FTIR
spectroscopy. Chemical modification of CMCh has been done through grafting
using three vinyl monomers namely: acrylonitrile (AN), N-vinylimidazole (NVI)
and 4-vinylpyridine (4VP). The kinetic parameters of grafting process included
monomer concentration, initiator concentration and reaction temperature and time
were studied. The grafting parameters such as the percent graft yield (% G),
percent graft efficiency (% GE) and percent homopolymer (% H) were calculated.
The optimum conditions for the grafting process for each system were determined.
Moreover, the grafted copolymers were characterized for their properties using
quantitative FTIR spectroscopy, solubility, X-ray diffraction, thermogravimetric
analyses and scanning electron microscopy. Applications of the chemically
modified CMCh have been concerned such as dye uptake, swellability, and metal
sorption. The grafting modification increases the thermal stability, dye uptake of
CMCh and the capacity of metal ions uptake increases after amidoximation of
CMCh-g-PAN copolymers. The grafted CMCh copolymers using N-

vinylimidazole have shown a good antimicrobial activity.

Keywords: Carboxymethyl chitosan; Grafting; Acrylonitrile; Amidoxime; N-
Vinylimidazole; 4-Vinylpyridine; Dye uptake; Swellability; Antimicrobial activity,
Metal uptake; Thermal stability.
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